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■ fntrcmfiJt.TNCRJJMENT, is the fmall increafe of a variable 
In icrfrrvi. quantity. Newton, in his Trcatife on Fluxions, 
t calls thefe by the name Moments ; and obferves, that 

tliey arc proportional to the velocity or rate of increafe 
the flowing or variable quantities in an indcfinittly 
fmall time. He denotes them by fubjoining a cypher o 
to the flowing quantity whofe moment or increment it 
is ; thus, xo the moment of .v. In the doftrinc of In* 
creincnts, by Dr Urooke Taylor and Mr F.merfon, 
they arc denoted by points below the variable quanti* 
lies ; as f* Some have alfo denoted them by accents 
undcineath the letter, as x ; but it is now more ufual 

to exprefs them by accents over the fame letter ; as ic* 
Method of INCREMENTS, a branch of Analy- 
tics, in which a calculus is founded on the properties of 
ilio fucccfTive values of variable quantities, and their 
difl'erenccs or increments. 

The inventor of the method of inciements was the 
leanu'd Dr Taylor, who, in the year 17 ly, puhlifhed 
•u treatife upon it ; and afterwards gave fome farther 
account and explication of it in the Philof. Tranf. as 
• ajiplu'd to the finding of the fums of ferics. And another 
iritrcniouR and tafy treatife on the fame, was puhlifhed 
by Mr Emerfoii, in the year 1763. 'fhe method is 
nearly allied to Newton's Do^flrine.of Fluxions, and 
nrifes out of it. Alio the DifTcrenilal method of Mr 
Stilling, which he applies to the fuinination and inter- 
pohuion of fcius, is of the famd nature as the method 
uf incuiucni*!, but not fo general and exteniive, 

INDETERMINATE Problem, See ALGEnaa, 
Pjit I Chap VI. ILmytl, 

DiopliJiitus was the full w’liter on indeterminate 
probltjpis, w'hich, after tlie publication of his work in 
A 62 1 by Bachtt, employed mueJi of the time of 
^iic moA ci'ltbratcd mathematicians in Europe. Af- 
terwards fuch prohlcin.s wcie neglected as ufelefs, 
hll the public attention was again drawn to them by 
Euler and la (Irangc. 'i'he example of fuch men vmh 
tftllowed by Mr J<»hn l^edie, a very eminent and ftlf- 
taught mathematician ; who, in the fccond vol. of the 
I'l anfaCl ion.s i..f the Royal Society of Edinburgh, has 
,* jnihtflhed an ingtn ions paper on indeterminate prolilcms, 
Tcfolviiig them hy a new and general principle. ** 'Phe 
dottri^e of indeterminate equations (fays Mr Leflie) 
.b:*s bet.n leldotn tieated in a foiin ec^ually fyftcmaiic 
Voi. U. Pait 1. 
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vfiih the other parts of algebra. The foliitlon*; ciiir.nt )r.- b:d 
ly given arc devoid of unitoimity, and often require a va- 
riety of alTumptions- The objeft of this paper t*) 
refolvc the complicated cxptellious which we obtain in 
the folution of indeterminate problems, into fiinplc 
equations, at»d to do fo, without framing a number of 
alTumptions, by help of a fingle piinciplc, whleh, tliougb 
extremely fimplc, admits of a very cxtcnTuv’ applica- 
tion. 

** Let A X b be any compound quantity equal to 
another, CX D, and let m lie any rationrd number r.l- 
fumed at pleafure ; it Is manifefl thru, taking eijuimul- 
tiples, A X w B — C X TO D, I f, therefore, we fup- 
pofe that A =: toD, It mull follow' that wll rr C, or 
C 

B ST “• Thus two equations cjf a lower ditnenfion 

are obtained. If thefe be capable of f u ther dccompo* 
iilion, W'c may aAurtic the multiples « and /i, and form 
four equations Uill moi t fimplc. By tljc repeated ap- 
plication of this pn’nciplc, an higher equation, admitting 
of divifors, wnll be refolvcd into ihofe of the lirll oidcr, 
the number of which will be one greater than that of 
the multiples arTumedd* 

For example, refuming the problem at firA given, 
viz. to find two rationjrl numbers, the di.Aerciice of the 
fquarcs of which n'lall he a given number. J.,ei tlic 
given number be the produdl t»f a and Ij ; then by hy, 
potlufis, A* — y^:=Lnb\ but ihefc compound f|aaniilu;«j 
admit of an cafy rcfolution, for .v nPy X "r -i— y — 
aXL If, therefore, wc fuppofc .v + y rr /.•(/, we 
b 

fliall obtain .v -—jr rr ; wlicie w is arbitrary, and if 

rational, .v andy mull rlfo be ration;.!. J itnee the 
rcfolution of thefe two equations gives the .values of :c 
andy, the numbers fought, in terms of m ; vli. 

m\i -E ^ TO *»7 — b 

^ 2TO * 2i;j . 

INDUCTION, in logic, is that proctfs of the un- 
dullanding by which from a mimlKr oi purthul nr truths 
perceived hy fimple apprehenlluu, and diligentlv compa- 
red together, wc infer another truth which is always 
y^tnerui and fometimes univtff/il. ft is pnliaps nceclld^ 
to obfem-, that in the pnK-cE v£ induction tfie truths 
to be compared miift be of the fame kind, or relate to 
objects having ^ fijrilar nature \ for the mcnli tyro in 
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li\aj ftion. fciencf kn^ws that pUyfical truths cannot he compared 
with moral truths nor the truths oi* putc matheniatics 
vrith either. 

That the method of Induction is a jn!^ loj^ic, has 
• been f’tflicicnlly evinced clfcwheie (fee Logic, Part 
TIL chap. V. and Philosoimiy, o'* — rS. jf^nryJ.)^ 

and is no\^ indeed generally arlmltted. Tt is f\c‘n ad- 
mitted by Britiill philofvyphers to be the only method 
of reafoning by which any piogr« In can be made in il»e 
phyrical fcienccs ; for ibc laws of Nature ran be difeover- 
-M only by accurate expnirnents, and I)y carefully noting 
ihc cvneernentB and the dilfeTcncrs, liowevtr minute, 
vvliirli art. thiir. fouiKl among the* phenomena appitciuly 
hniliar. U is not, however, commonly faiJ that hiduc- 
iloii is the method of realbning employ ed by the mathc* 
maticipns; and the writer ol this aiticle long thought, 
with others, tbit In piiie ge«)me*try the re.doiiing is 
Mature n flexion, however, has 
Ai'pin-'iKjt.l hiin to doubt, with Doctor Rtid the truth of the 
genetclly received opinion, to doubt even whether by 
liijU categorical fyllogifms any thing wliiitevcr can be proved. 
tj Mitn, the idolaters of Arillotle we a**c perfeAIy awaie 

that this will appeal an cxtfav.igant paradox ; but to the 
\ot,‘ties of tniili, we do not ilcfpair of making it very 
evident, that for Inch doubts there Is lomc foundation. 

We are led into this difipiifition to CounlcradV, in fome 
rejpTc, what we think the pernicou'j tendency of the 
pliilofophv of Kant, which attempts have been lately 
made to introduce into this country. Of this philofo- 
pby we fhall endeavour to give fomething like a diftinft 
view in the proper place. It is fufTicicnt to ohferve 
hive, that it lells upon the liypolhtlis, that “ we are in 
podeflion of certain noliutis a priori, wdiich arc abfo- 
lutcly indfpt'thknt of all expermue, although the ohjrHs of 
cxprr'uftn eorrelpniiJ with tlieni ; and whiclr arc dillin- 
guilhed by nictfjity and ihict uriivrrfulify.^* 'rhtfe innate 
and utcvcrfal notions, Kant conlidcrs as a Lt of uitr- 
jroti . , from which is to be deduced all fuch knowledge 
as dikivcs the inmc of fciince ; and he talks, of courl'c, 
OI at le..rt h’s Lnglifti tranflators riprefent lu'm lalkiiig, 
with gieat contempt, of reafoiiir>g, and fublli- 

tniing fvUogillic dcrnonltralion in its dead. 

As his c.itegoiit.a are not familiar to our leavlers, we 
/liall, ill this pla< c, examine fyllogifms conntCftd with 
the categoiles of Ari'lotle, which are at lead more iii- 
tilllgible than ibnie of Kant, and whicli, being Hkewifc 
gnicral notion;, mull, in argument, be managed in the 
lame way* Now t!ie fundainenlal axiom upon which 
rvtr\ cate gorical fyllogilm relts, is ihc Veil known pro- 
p.»/itii)n, wliicli affirms, that “ whiitever may be pudi- 
cated of a wholc^ycz/i/j-, may In* predicated of every 
tii's and of tvciy wdtviduiil comprehended under that 
genn.s.’' 'I'hia is indeed an undoubted truth ; but it 
iMiuiot cmdiltute a founclatloii for leafoning from the 
v.-zi/.f to ilic or the individual; becaufc we cannot 

j^ofTibly know what can be predicated of ihc j^vnvs nil 
wc kfiow what can be predicated of all the individuals 
ranged, uridir it. Indeed it ia only by afeertaining, 
through the medium of indudion, what can be predi- 
cated, and w1k>i not, of a number of individuals, that 
we come to form Inch notloiiB as thofc of gm^ra and 
fpecHs; anti therefore, in a fylloglfm ftri^itly categorical, 
the propofitiona, which conllitulc the pr^mifcA, and are 
taken for granted, are thofc alone which are capable of 
proof ; whilft the conclufjon, wliich the logician pre- 
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tends to demondratc, muft be evident to intuition or 
experience, utberwife thc'premiffs could notice known ''~w ^ 

to be true. "l‘hc analyfis of a few fyllogifms will make 
this apparent to every reader. 

Dr Walhb, who, to an intimate ac(|ii:iint.ifjcc with 
the Ari(loteli.in logic, ad led inueh maliuinatle.d aiul 
pliyfie.il knowhdgf, gives the following fylloglfm .is ii 
pcrlecl example of this mode of leafoning in the tirll 
figure, to which it is known that all the other hgnics 
may be reduced ; — 

Ofonr nnininl fnfn pr.fditum, 

Soerntfs efl Uhimtil. F.rgo 
^ocratis ell ftufu pncdilus. 

Here the propofition to be demon 11 rated is, that S.i- 
crates is endowed with fetife ; .and the propofiliofi'. ;d * 
fumed as filf-cvident truths, upon which tlje demonltu- 
tion is to be built, are, that “ every aniu.ai is endowed 
until fenfe and that “ Socrates iw an animal ” Ihit 
how comes the demonftrator to know that ^ every ani- 
mal is endowed with feiilt ?” To this qurltion vve-aic 
not aivate of any anfwer which can be given, except 
this, that mankind have agieed to call cvet^' being, 
which they perceive t.) be endowed with lerife, an </«/- 
ntaL Let this, llitn, be fiippofed the true anfwer : the 
next quefiiou to be put to the ciemonltraior is. How lie 
comes to know that Sorrat/^s Is an unimal? If we hav:- 
anfwered the former qiidiion properly, or, in othtr 
words, if it be effentinl to lliis genus of beings to b*; 
endowed with fenfe, it is obvious that he can kni>w that 
Socrates is an tmimal only by perceiving him to be tn- 
dowrd with fnfc s and therefore, in this iyllogifm, the 
propofition to i>e proved is the very firll of the three of 
which the truth is perceived ; and it is perceived ir tui- 
tivcly, and not inferred from others by a procefs of lea- 
foning. 

'rhoiigh there arc ten caregories and five pied'- 
cablcs, there arc but two kinds of categoilcal pinpofi- 
tions, viz. Thofc in which the propiriy or aeciilciit m 
predicated of the fubtlancc to which it hrlongb, and 
thofc in which tlic is predicated ofthe /y^a.j oi* 
individutiL Of the former kind is the propojuion pu - 
tended to be proved by the fyllogllni wliich we have 
confidercd; of the latter, is that wliich is proved by tlie 
following : • 

Qjiicquid fepfu pr»ditwm, eft animal. 

Socrates eft fenfii pixdilu^n Ergo 

Socrates eft animal. 

That thi» ia a categorical fylloglfm, legitiin.itc iu 
mode and figure, will be denied by no man svho i.ot 
an abfoliJtc ftraugcr to the very fir ft prinriplc^ of iln* 
Ariliotelian logic; but it requires little attcntii>n indeed 
to perceive that it proves nothing, 'fhe iinpofition of 
names is .t thing lb perfectly arbitrary, that the being, 
or cliifs of brings, which in Latin and Englifli ip called 
animal, is with equal propiiety in Ortek called %■''*, ;ind 
in Hi brew uw. d'o a native of Gicere, thenfore, ahd 
to an ancient Hebrew, the rnjqor propofition of this, 
fylloglfm would have bein wholly unintelligible,; but 
had either of thofe perfons been told by a man of known** 
vincity, and acquainted with the Latin tongue, thaf 
every thing endowed with fenfe was, by the Romans, 
called animal, he would tlieii have underftood the pro- 
pofuion, admitted its truth without Lefitation, and have 

henceforth 
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henceforth known that Socrates and Mofes, and every 
^ I ^ elfc^^hich lie perceived to be endowed with fenfe, 

wiKiid at Rome be called animal, '^i’his knowledge, 
however, wouLl not have icRed upon dcmonflrative rea- 
I'onliig (^f ary kind, but ujXMi the crcfliblllty of his in- 
ftiirnL'T, ancl the intuitive evirleiice of ins own ft^nfea. 

Il will Tierhaps be Ihid, that the two fyllogilms wliieh 
we have examined are iTup*-oper examples, becaule the 
tnith to be proved by the lormer is leU evident, wdiilft 
that w’hich is meant to be elUbliflied by the hitter is 
nieulv verbal, and therefore arbitrary. Ihit the tullow- 
ing is liable to neither of thefc objections : 

animals are mortal. 

'.lilnn is an animal ; therefore 
^ Man is mortal. 

Here it wgnld be proper to a/lc the demon (Irator, up- 
on what grounds lie fo eordidenily protiouncrs all aiii- 
in alb to te mr^rtal ? The propofilion is fo far from ex* 
pridhug a felf evident truth, that, previous to the en* 
tiairre of fin and death into tlie world, the ilrii man 
had I'urely no conception of mortality. He acquired 
the notion, how»cver, by cxpencncc, when he faw the 
animals die in fiiccefilon around him ; and w'hcn he ob* 
fcivcd tint no animal with which he was acquainted, 
not even his own fon, cfcafKd de.ith, he would conclude 
that ^11 r.idmals, without exception, are mortal. I’his 
conclufion, how'ever, could not be built upon fyllogtftic 
itsfoning, nor yet upon intuition, hut partly upon ex- 
perience and partly on analogy, As far as his expe- 

I ience went, the proof, by indudton, of the mortality 
of all animals was complete ; but there are many anu 
nuls in the ocean, and perhaps on the earth, which he 
never law, and of whole mortality theTcforc he copld 
affirm nolliing but from analogy, i. e, fixim concluding, 
as ilie conilitutlon of the human mind compels us to 
conclude, that Nature is uniform throughout the uni- 
vi-rfe, and that (imilar cavifes, whether known or un- 
kfinwn, will, in fimilar citcumllunccs, produce, at all 
time**, fimilar effe^s. It is to be obferved of this fyllo- 
gilm, as of tlie firft which we have confidered, that the 
propofiiion, which it pretends to demonftrate, is one of 
thofe truths known by cxpcritnce, from which, by the 
procefs of inda 6 lion, wx infer the major of the premifes 
■to be Tine; and that therefore the lealoning, if rcafoning 

' it can be called, tuns in a circle. 

Vet by a concatenation of fyllogirms have logicians 
pretended that a long feries of important truths may 
’ be clifcovcred and demonftrated ; and even Wallis him- 
felf feems to think, that this is the inftrument by which 
the nKithematicians have deduced, from a few pothilates, 
uccuratcjd^'liiihions, and undeniable axioms, all the truths 
of their dem<inllrative fcience. Let us try the truth 
of. this opinion by analyfing fume of Euclid’s demon- 

II rations. 

In the Ihort article pRiNCiPi.t {En-yrl.)^ it has t}een 
• fl^ewn, that all our //V// truths are particular^ and that it 
is tfy applying to them the rules of indu^lion that we 
form general truths or axioms.— even the axioms of pure 
geomt^y. 'As this fcience treats not of real extcinai 
Ifhiiigs, but merely of Utai or conceptions s the cicatures 
of our minds, it is obvious, that its definitions may he 
.perfectly accurate, the indin^ilion by wlitch its axioms 
are formed complete, and thciefore the axioms them- 
.iUves univerfal propofitions. The life of thefc axioms 
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is merely to fiiorten the difFerent procefTcs of gcofftetri* i(iUiS\i 
cal icaloning, and not, as has fometimes been abfiirdly 
fuppofed, to be mucle the parents or caufn of parti* 
cular truths. No trulh, whether general or pariii*ular, 
can, in any fenfe of the word, be the eniifc of another 
trulh, slf it were ntJt true tli.'.t all indjbidual figures, 
of wliatever form, comprehending a portion of fp^rc 
equal to a poJtiou comprehended by any other indivi- 
dual fgure, whether of the fame f<»nn with fome of 
them, or of a form didcrent fiom them all, are equal to 
one another, it would ii<»t be tine that things in 
f.v/vi/, whicii are eqir.il to the fame thing, or that mag- 
nitudes which coincide, or exiidtly fill tlie fame fpaie/' 
are refpeclively equal to one another; and Lhtrtfoie the 
fivil and eight of Euclid’s axioms wguld be falfe. So 
far are thefe axiom?, or general triith.s, from being- the 
parents of particular truths, that, as ctinccivcd by us, they 
may, with greater propriety, be teimcd tlieir ojj'spr'^n^- 
rhey arc indeed nothing more tinii general eKprelllons, 
comprehending all particular liutlis of the fume kind. 

When a malhemHlic?.! propofition therefore is enounced, 
if the terms, of which it is compofed, or the figures *)f 
which a certain relation is predicated, can be brought toge- 
ther and immediately compared, no dt-nionflrarion is iic- 
ci flary to point out its truth or LUehood. It i*. iiuh cd in- 
tuitively perceived to be eitluT i\>mpreheiidc d nmis. r, or 
contraiy to fume kno^'ix axiom of the feienet*; but k fiai 
the evidence of truth or faifthood in itfelf. and imt in 
confequence of that axiom. When the figures or lyniholi 
cannot be in: mediately compared li^gciher, it is then, 
and only then, that rccourfc ih had to demoullratioii ; 
wliich proceeds, not in a fenVs of fyllvigifm^i, hut by a 
procefs of ideal rnenfuratioii or iiiduction. A figure of 
fymbol is conceived, which may be compared c.iwK 
of the principal figures or fymboJs, or, if that cannot 
be, with one tif them, and then another, which ni iv 1 e 
compared with it, till throiigh *a leries (*f well known 
iiitermedlaLe relations, a comparifon is made bet wet n 
the terms of llie original propolition, of which the truth 
or falfchood is then perceived. 

Thus in the 47lh propofiiion of the fir/l book of 
Euclid's Elements, the anihor pi;^>oft\s to demouiirritc 
the equality between the frjuarc of the hypolhemif’ of 
a right angled triangle, and the fuiii of the fquavcu tk- 
feribed on the other two fidrs ; but he dots not proceed 
irt the way of categorical fylloglfms, by railing his de- 
monllration on fomc univcrfal truth i elating to the 
1111/ of fquarcs. On the contrary, he proceeds to in a* 

fure the three fquares of which he has afilnued a CLitalu 
relation ; but as they cannot be immediatily eomparcil 
together, he direds the laigell of them t<) be divided 
into two parallelograms, according to a rule which he liad 
formerly afcertalned to be juil ; and as thefe p.nalleh^- 
grams can, as little as the fquarc of which they are the 
conftiluent parts, be compared with the fquares of tin 
other two fidcs of the triangle, he thinks of fume inUi- 
mediatc figure which may be applied ay a common mea- 
furc to the fquares and the parallelograms. According- 
ly, having before found that a parallelogram, or fqiuie, 
is exadly double of a triangle handing on il.c fame hafe 
and between the fame paralleh with it, he con/liuv hi 
triangle* upon the fame bafe, and between the fame (>a. 
rallels with his parallelograms, and the fquares of the 
fidcs containirg the right angle of the original triangle; 
and finding, by a procefs formerly ftewn to julE 
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Ir;dii<‘'^ioi. that tWf trianglci* on the bafVe of the piralMograrns arc 
preeifcly equal to the triangles on the baits of the 
I'quare:., he perceives at once that the two pnrallelo- 
grams, of which the la*^gc(l fqnare ii compoftcl, muft 
be ct|\idl to tiie fum of the two hirer fquarci ; and the 
truth of the piopolition is diroonllratid. t 

In the couife of thia demon (1 ration, tlurc ia not fo 
inui-h as one truth iV{//77a/ from another hy./V/'>^'/‘ 
hut all are perceived in fucceirion by a feties of fimple 
apprchenfions. Euclid, indeed, after finding the triangle 
conllruAcd on the bafe of one of the parallelograms to 
he equal to the triangle conllnidted on the bafe of one 
of the I’lpiarcrt, introducca an usiotn, and fa)s, “but 
tire doubles of equals arc equal to one another ; therr- 
fon tile parallelogram is equal to the fquarc.** But 
if from this mo<’e of exprtlfion any mun conceive the 
axiom or nnlvciial truth to be the enufe of the ttolh 
more particular, or fupnofe that the latter could not 
be apprehended without a previous knowledge of the for- 
mer, he ii a firanger to the nature of evidence, and to 
the procefs of ^[jcnenilizutiofi, by which axioms are form- 
ed. 

If we examine the problems of this ancient geome- 
trician, we tludl find that the truth of tlrem ia proved 
by the \uv fame means which he iriakcB life of to 
point ih( truth of his theorems. Thus, the firft 
protjicni of iris immortal work is, to deferibe an equi 
lateral tnangic on u given finite firaight line and not 
/miy Is this to be done, hut the method by which it ia 
M uil he fiu h as can be (Irewn to be incontroverti- 
Id, i'lll 1 lie fidcs of a triangle, however, cannot be ap- 
i ' i. ! i<» c;(h other fo as to be immediately compared ; 
:< r ihi.y arc conceived to be itunioviaHc among them- 
bists. A oimtnon mcafuu', therefore, or fomething 
«xj(, '.ilent to a •'ommon nivarurf, mull he found, by 
the tnangic /nay be cxiiiilrudted, and the equa- 
lity of lU th'cc ficcp ritri wards tviiiccd ; and this equi- 
valtut l.iiclid linds in the mcle. 

i'y coutcrrplatliig the properties of the circle, it was 
caly to perctive that ail it'.x renhi prull be equal to one 
another. lie tlrercforc dlrc'^ti two circles to be de- 
f^ribeJ bom tlie oppoiiie cstremitics of the given fi- 
nite Itraighf lire, fo as that it may l>e the radius of 
rach (>f them ; and from the point in which the drcles 
inter fed! one another, he orders lines to bc drawn to 
'be txticme poirits if the given line, affirming that 
'h( ft three lines conilitute an equilateral triangle. To 
• uuviiicc his reader of the truth of this affimalion, he 
1 only to put him in mind, that from the properties 
< f the circle, the lines which he has drawn mull be 
c.ich equal to flic given line, and of coiirfe all the three 

qual to one another ; and this mutual equality is per 
ccivtd by fimpIc apprehenfion, and not inferred by fyl* 
i/'giilic rcafoning. Euclid, indeed^ by introducing in- 
to the dcmonllration his firft axiom, gives to it the 
foun of It fyllogifm: but that fyllogifm proves nothing ; 
ff^r if the r(ju?.lity of the three fides of the triangle were 
i\kA intuitively peiceivcd in their pofition and the pro- 
perties of the circle, the firft axiom would itfelf be a 
ialfehood. S6 t*ue it is that categorical fyilogifms 
have no place in geometrical reafoning ; which is as 
ftridly experimental and indndlivc as the reafoning em- 
ployed in the various brimthcs of phyfics. 

But if this fee fo, liow come the truths of pure geo- 
metry to be ncctll'ary, that the contran of any one 
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of them is dearly perceived to bc impoflihlc ; whilft ludwifbon. 
phyfical truths ate all contingent, fo that th^jc i« irot — 
one of tliem of which the direct contrary nay not 
eafily bc conceived ? 

That there is rot o»ic phyfical tiurh, of wdiicli the 
contrary may not Ite comeived, is not pcihap.s fo ctr- 
tdin as has generally been i/nagiued ; but admitting the 
fad to be as it has cominuiily hren fiated, the appa- 
rent difference beiwcen this clafa of truths and thofe of 
pu*'e geometry, may be ealdy accounted for, without 
fup|X)fing that the funner relht upon a kind of evi- 
dence totally difrerent from that which fupporls the fa- 
bric of the latter. 

I’hc of pure geometry, as we have already ob- 

ferved, are the creatures of our own minds, ‘w’hich con- 
tain in them iiutiung concealed fiom our view. * As 
the mathematician treats them mtrj;Iy as. mcafurable 
quantities, he kiiow's, with the utinoll prtciiion, upon 
what (>a)ticular properties the relation aifinned to fub- 
fill beiwcen any two or mote of them mulV'abfolutely 
depend ; and he cannot poflibly enteitain a doubt but 
it will be found to have pldce among all quaiituics 
having the fame properties, becaufc it depends upon 
them, and upon them alone. His procefs of indudion^ 
therefore, by a feries of ideal mealurements, ia always 
complete, and txhaufts the fubjed ; but in phyfical en- 
quiries the cafe ia widely dift'erent. The fubje^s which 
employ the phyfical enquirer are not his own ideas, and 
their various relations, but the properties, powers, and 
relations of the bodies which compofe the univerfe ; 
and of thofe bodies he knows neither the fubftance, in- 
ternal ftru^ure, nor all the qualities : fo that he can 
very feldom difeover with certainty upon what parti- 
cular property w properties the phenomena of the cor- 
poreal world, or the relations which fublift among dif- 
ferent bodies, depend. He experts, indeed, with conii- 
deiice, not inferior to that with which he admits a mathe- 
matical demonftration, that aay corporeal phenomenon, 
which he has ubferved in certain circumfianers, will be 
always obferved in circumflanccs exactly fimiUr ; but 
the mitfortune is, that he can very feldom be afeertain- 
ed of this fimilarity. He does not know any one piece 
of matter m it is. i» ttfdfi he cannot feparatc its various 
properties; and of courfc cannot attribute to any one 
property the effeds or apparent eftedts which proceed ^ 
exclufivcly from it. Indeed, the properties of bodies 
are fo clofely Interwbveu, that by human means they 
cannot bc completely feparated ; arid hence the moft 
cautious invefiigatoe is apt to attribute to fome one or 
two properties, an event which in reality refults per- 
haps from many. (See Philosophy and Physics, 

EncycL) This the geometrician never do€*(^. He 
know's petfedly that the relation of equality which 
iubfills betweeu the three angles of a plain triangle 
and two right angles, depends not upon the li/e of the 
triangles, the matter of which they arc conceived to be 
made, the particular place which they occupy in* the 
iiniveife, or upon any one ci'rcuinftaMcc whatever be- 
fides their triangularity, and the angles of their corro- 
lets biiug exadtly right angles ; and it is" upq^ this 
power of difenminatiou which we have in the coricep-- 
tions of pure geometry, and have not in the objects of 
phyfics, that the truths of the one fcience are percei- 
ved to be neceffary, while thofe of the other appear to bc 
coutingeiit ; though the mode of demonftration is the. . 
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Tnf>rfia, faj^c In both, or at leaft equally removed fiom cato- 
Inriammi- iyllbgilms. 

^ . INRRTJA. Si'c Dynamics and Impulsion in 

this Suftph mtnt. 

INFLAMMATION has bttn fuihciently ex|>lam- 
ed in the Enivc ! and in the article CnhwiiiTRY 
in this Stfhphinnt ; but it caniint be improper, in this 
place, to >{lve an account of fume lemarkable 

Sjwutunvou^ iNHAMM.iTir NSf which, as difftient fnl>- 
ftances, are liable tii them, have been, and may a^^ain 
be, the CAule ol many and ;ru‘at niisforliine#- 

The fponuneous inflammation of clieatial ods, and 
that of feme fat oils, when mixetl with nitrous acid, 
are well known to philofophers ; fo alio is that of pow* 
dered charcoal with the fame acid (lately dilcovered by 
M. Proull), an^ thofc of phofphorus, of py rophoru**) 
and of fnlniijiating gold. Thefe fubiUnces are general- 
ly to be found only in the laboratories of che milts, who 
are perfectly well acquainted with the precautions which 
it is necellUry to lake to prevent the unhappy accidents 
which may be occaftoned by them. 

The burning of a ilorc-houfc of fails, which happen- 
ed at ticcil in the year 17^7, was caufed by the fpon- 
taneouH inflammation of fome gikd clothst which, after 
having been painted on one (ide, and dried in the fun, 
were (towed away while yet warm ; as was fhewp by 
^ See Mi fubfequent experiments 

metfndi Vegetables boiled in oil or fat, and left to them- 
felvcs, after having been prefltdi inflame in the open 
1760^^^* air. This inflammation always takes place when the 
vegetabLs retain a certain degree of humidity ; if they 
arc firll thotoughly dried, they are reduced to alhes, 
without the appearance of flame. We owe the obkr- 
vation of thefc fads to MM. SaUdin and Curette f • 
The heaps of linen rags which are thrown together 
in paper manufadorics, the preparation of which is 
haflened by means of fermentation, often take fire, if 
not carefully attended to. 

• 'J'he fpoiitaneous inflammation of hay has been known 
for many centuries ; by its means houfes, barns, &c. 
• have been often reduced to afhes. When the hay is 
laid up dpmp, the inflammation often happens $ for the 
ftrmcntaiion is then very great. This accident very 
feldom occurs to the firfi hay (according to the obfer- 
• vation of M. de Bomare), but is much more common to 
the fecond *, and if, through inattention, a piece of iron 
fliould be left in a flalk of hay in fermentation, the in- 
flp.mmation of that fialk isalmoll a certain confequence. 
Corn heaped up has alfo fometimes produced inflamma- 
tions of this nature. Vanieri, in his Erndium Rujlkum^ 
fays, 

Slyd (gramtna ) nondum fath infolata rtcnndtm 

ImpruJen^^ fubhh pariunt incendta Jiivnmu, 

Dung alfo, under certain circumftances, inflames fpon- 
taiieoufly. 

In a paper, publiihfd in the Repet'tory of Arts and 
Manujatturcs^ by the Rev, William Twkt, F. R. S. 
fl:c. we have the following remarkable inflances of fpoii- 
taiicous mflammation. ‘‘ A perfon of the name of 
d* Riidi:, an apothecary at Bautzen, had prepared a py- 
rophoruB from rye-bran and alum. Not long after he 
had made the diicovery, theic broke out, in the next 
Tillage of Nauflitz, a gieat fire, which did much mif- 
, chief, and was faid to have been occaiioned by the treat- 
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ing of a* lick row iV the cow-ho-.ilc. Mr R'iiie fi.flarnmii- 

that the countrymen wire ued ro lny an application of 
parclial ryt-brau to ihci,- canlc ' curing the thick • ^ 

neck ; he knew alfo, rhar p! im and rye bran, by a pn^. 
per procefs yielded a pyrophom., ; and nOw he wiflied 
to tiy v^ieihcr pirched t>e hran alone would ha\t the 
fame effect. iVocon'ingly, Ik* roallcd a quantity of rye- 
bra!j l)y the fire, lill it had acrpn'rcd the colo!ii of roall- 
ed coflee. 'I'his roalUd bran he wrapped up in a linen 
cloth; in the fpacc of a few miiiutei tiuie anTea lliorig 
fmoke through the cloth, acc unpauiej by a findl of 
burning. Not long afterwards the rag grew as black 
as tinder, and the bian, now become hot, fell through 
it on the ground in little balk. Mr RuJe repeated 
the experiment at various times, and always with the 
fame rcfult. Who now will any longer doubt, that the 
frequency of fires in cow-houfes, which in thole parts 
are rooflly wooden buildings, may not be occafionecl by 
this common pradllce, of binding roallcd bran about 
the necks of the cattle ? The fire, alter confiiming 
the cattle and the Ihed, communicatts iii’elf if> the ad- 
joining buildings ; great damage enlucs ; and the ig- 
norant look for the caufe in wilful and malicious firing;, 
confequently in a capital crime.’' 

The fame author informs us, that in the fpi ing of 
the year 1780, a fire wa.s difeovtred on hoard a Rulliau 
frigate lying in the road of Cronlladt ; which, if it had 
not been timely extingiiilhed, would have endangeied 
the whole fleet. After the Icverclt ferutiny, no caufe 
of the fire was to be found ; and the matter was forced 
to remain without explanation, but with llrong (uirnifeu 
of fame wicked incendiary biing at the boliorn of it. 

In the month of Aiigufl, in the fame year, a fire broke 
out at the hemp-magazine at bt Feterfburgh, by wlucL 
feveral hundred thoufand ptKido % of hemp and fla;c wei c.| 
confumed. The walls of the magazine arc of briek,f< 1 of 
the floors of Hone, aud the ralttrb and Lovtringof non poomln 
it ftands alone on an idand in the Neva, on w'hich, 
well as on board the (hips lying in the Neva, no fire is * * 
permitted. In St Fetcrfburgli, in the fame ycai, a fiie 
was difeovered in the vaulted (hop of a furrier, Jn 
thefc (hops, which are ail vaults, neither fire nor candle 
is allowed, and the doors of them aie all of iion. At 
length the probable cauk was found to be, that the 
furrier, the evening before tlic fire, had got a roll of 
new ccTC-cloth (much in iifc here for covering tables, 
counters, &c, being cafily wiped and kept clean), au<l 
had left it in his vault, where it was found almofl con- 
fumed. 

In the night between the 20tli and 2 ill of April 
1781, a fire was lecn on board the frigate Maria, which 
lay at anchor, with fcveral other fliipii, in the road off 
the ifland of Cronftadt ; the fire was, however, foon ex- 
tinguiihcd ; and, by the fevereft examination, bale or 
nothing could be extorted concerning the manner in 
which it had arifen. The gariifon was threatened with 
a (crutiny that (hould cod them dear ; and while they 
were in this cruel ftate of fufpcucc, an order came from 
the foveretgn, which quieted their minds, and gave life 
to fome very fatisliidtory experiments. 

It having been found, upon juridical examination, as 
well as private inquiry, that in the (hip’s cabin, when 
the fmoke appeared, there lay a bundle of matting, 
coi.tainiug Ruffian lamp-black prepared from fir foot, 

Dioiltcned with hemp oil vatnilh, which was perceived 

tc 
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u I! in JM.’ Kai/vi f'f )n it .it the* ili.ir i«i’ ilir cxniii'-'iuiri, unlike thnt of bollin^r oH. Some part!* of it became ' 

, ihf Kudijr! iivliuu.illv ; ,ivi nukiK t(» iiuiki* \.iii T.a cx- warm, urul lUamrd much ; tb’fi Ikaru was wi^tcry, irntl ^ 

^ perimriit'*, in l.> !'*»■ v.in fliLi* a ir.ixinu* of Ininp- by no nicang inilanitr.ablc. Kij^htcen lioura after the 

oil vamilli r«! »1 ri’.t- tv!'^v'n"i!Uoi'vd Ruirnn bbuk, ioldtil mixture ^^as wrapped up, out plate bttaine brown, c- 
U[i in a nut ar'ul bouinl tnjptlier, wijuld kindle ol illrlf. iniUtd linoke, and dlieetly alter wards pdowin^; hre a[)- 
'I'licy lln»ok .\r^ p'oiii.tls t»t fn•-^U)od i'l'oi inty a tub, jieared. I he lame ihin^j happened in a ioiond and a 
and ponrul p^'iindiof hemp nd vaniilb iipon third plaee, tlioup^h other platvs were Icarerly warm. 

It ; thn^ ih< y let Hand for an hour, after whieh lliey foe crept llowly artiiind, and gave a thick, grey, 

p.aiied i.d the tnl. 'Tlie nmaiiiing niixlinv ihey mnv itinklng Irnokc. Mr Cleoigi look lire biiruile out ol 
wi.ippivi up In a mat, an ! the bur. die was ini i ehife to the chelf, and laid it on a Hone pavement ; when, on 
I Me cabin, uheie ih iniiii'jnpmen hud tlicir being espofed to the irce air, tlure arofe a Ilow burn- 

avou! all fnipleion < treaelnry, two oHioers ftukdhoth ing Hame, a fpan high, with a Ihong body of frnoke. 

the mat and the door with tlxir own 1‘eab, and Hation- Not long pfierwardu thtre appeared, here and there, 

» daw.uch ol four lea oiricirb, to take notice of all fevcral chaps or clefts, as from a little volcano, the* vj- 
that palKd the whole I'ight through; and as foon as pour ilfiiing from which buril into flame. On his break- 
er y In.i.l e lliould appear, inimedialdy to give informa- ing the lump, it biirit into a very violent flamiY 
l ion to the riniMnandai t of the port, ih'*ce feel high, which foon gi'ew lefs, an^ then went 

'I'hc txjKrIittnt was made the '26lh of April, about out, '1 he fmokiirg and glowing lire lafted lor the fpace 
.1 o’clock .\ M. in prefence of all the officirs named of fix lu>urs ; and afterwards the remainder continued 

ill il;'* coiTunillion. IMirly on the folloxiing day, about to glow without finoke for tw'o hours longer. fhe 

ii\ o\:l('( k /i. M. :i fmoke appeared, of which the chief grey earthy allies, when cold, weighed five ounces atid 
cinr.nv.rul nii was immc<liatcly informed by an ofiRcer : a half, 

hciamcwiih all ])oHihlc fpced, and through a fmall In another cjf^perimeiit, perfedlly fimllar to the fore- 
l.oli 111 the door law the mat fmokirig. Without open- gobig, as far as relates to the compofition ar.d cpiniiti- 
me, do«)r, h< dilnatched a inePenger to tlic members ties, the eiikindltrg did not enfue till 41 hours after the 
of tIh commiHion ; hut as the fmoke became llrongcr, impregnation : the heat kept incrcafing for three houis, 
and 1*0. ’ egan tti rppear. the chief com mundane found and then the accenfion followed. It is vi'orthy of'ic- 
1! w ithout waiting the members of the mark, that thrfc cxpeiimenta fucceedeil better on bright 

comirnillon to bieak the fcais and opin the door. No dayathan on ftichas were rainy ^ and the accenhon came 
loouer was the air thus admitted, than the mat began on more rapidly. 

to burn with greater force, and prefcntly it biirft into In another experiment, three pi>ut)ds of RuiTian fir- 
u fl.'mc. black were (lowly impregnated with three pounds of 

'I'hc “Ridrian admiralty, being now fully convinced raw hemp-oil; and the accenfion enfued alter nine hours, 
of lilt* r< if-cnkindling property of this compofition, Three quarters of a pound of Gtrniari nr/iw were 
tiaiiimittcd tluir experiment to the Imperial Academy flowly impregnated with a pound and a half of hctiip- 
of Sen nets ; who appointed Mr Cf corgi, a very learned oil varnilh* The mixture remained 70 hours before it 
and able adjunct of the academy, to make farther expert- became hot and reeking : it then gradually became hot- 
nuMiis on the fuhjecl. Pievious to the relation of theft ter, and emitted a ftiong exhalation ; the effluvia were 
cxperimeniH, it is neceflary to obferve, that the Kuifian moifl, and not inflammable. The iea6iion lafled 36 
fir -black Is three or four limes more heavy, thick, and hours, during which the heat was one while iironger, 
unctuous, than that kind of painters black which the and then weaker, and ac length quite ceafed. 

Oermaiii < d!l L’uuiohm. 'riic former is gathered at Stove or chimney fool, rnofliy formed from birch - 
Oi hia, near St Pi’K :lbiMgh, at Mufeo, at Archangel, wood fmoke, was mingled with the above-mentioned 
iuid other places, in little w'oodeii huts, fioin refinous fubllanccs and tied up ; the compound remained cold 
lii-wood, and the nn^hions b^rk of birch, by means of and quiet. 

an appaialns nnoonimonly hmplc, confining of pots Ruffian fir- black, mixed with equal parts of oil of tur- 

wlihoul bottom*, fet one upon the other ; and is fold pentinc, and bound up, exhibited not the kail rcadtion 
\cv) cbenp. 'riic famous line German /’/V/i-n/Z»w is cal* or warmth. 

hd in RuiFia LItuL In wdut follows, when IbVch oil, mixed with equal parts of RufTian fii- 

;a\v oil is ipukeii of, it is to be undcrllood of linfced- black, and bound up, began to grow w’ayin and to emit 
oil or hc inp oil ; hut moll eoinm<»nIy the latter. The a volatile fmell ; but the warmth foon went off again, 
vainifh is made of five pounds of hemp oil boiled with Trom the expeiiroents of the admiralty and utf Mr 
I wo iJiinecs and a half of minium, h'or wrapping up Georgi, wc learn, not only the dtcilivr ccrtainty*uf the 
the compofition, Mr Georgi made ufc uf coarie hemp- felf aceenfion of foot and oil, when the two lubflance^ 
iinrn, and alw'ay*; fmgle, never double. The hnpregna- arc mixid under certain circimitlaiicei;, but alto the foi- 
tions a'^d ci^mmixtures v\erc made in a large wooden lowing parlicnlars ; 

howl, in which ihey flood open till they were wrapped CH* the \aiioufi kinds of foot, or lamp-black, the ex- 
iip in linen. pcrimcnts luecicdcd more frequemly and furely. wifii 

'i liTte pounds of KnflTi'm fir- black w^erc flowly im- the coarllr, more undluotis, and heavier, like Kulhaii 
pit gnaied with five pounds of hcTTp-oU varnifh ; and painters black, than with fine light Get majfra/» 
when the mixture had flood open tive hours, it was vnth coarfc chimney-foot. In rtgaid to oils, only^iofc ■ 
bound up in liiu n. Ky this piocefs btcuint clotted ; cxpirimentH fuceeeded wliioli w'ereniadc with drying oils, 
hut fome ot ibc black rcmair.rd dry. When the bundle either raw or boiled 'J he pioportione of the foots to 
li.iil lain fixUeii hoi.. s in a cheii, it w?s oh*ervccl to llie oils were, in tlie fuccefsful experiments, very vari«- 
•ojit a very naufeoup, and i. thn* putrid, rmai, ..ot quite o.s; the mixtuie kindled with a tenth, a fiAb, a third* 

with 
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Xn/I^rrnia' with an cqualf and Jikewiff. witlt a ilv>uMi-, prf’poriu»ii 
of oil la ^ifcncral, ho\vc'^c*r, much n-.tire (it pcmls cm 

^ ’ the mod^ ot mixiiire, aiul the irauipiilaiit'iu and, as 

Mr Cleor^i often otferved, on llu \ taiher ; ioi in 
moil! weather the hiindlts, after becoriiir;.'; warm, would 
frequently ^rovv coM a|;ujj. 

'riic inliauetH of ipuiit-meous iiinammatlon hitherlo 
nicnlioncd have been only ut vej^ .able rubnan('',s; but 
W'O have examples (»f the fame ihini' in the animal Lini^- 
dnm. Pieces of woollen doth, W'hidi had not hern 
icoured, took hre in a wareli<»nfe, 'The fame thin;;* liap- 
penecl to lome luaos of woollen yarn ; and fome pieces 
of cloth took fire in the road, as t lie y were jroing to the 
iitller. riufe iidl.immations always take* place where 
the* mattcrs'hcapcd up preferve a certain cct^rec of lui- 
inidif^', which is nece/rary to excite a ftrmentation ; the 
heat nfaliin^ from which, by dryin;j the oil, leads them 
infetilibly ‘to a Hate ot ignition ; and the quality of the 
oil, being more or lefs dcficcative, very nuicli contri- 
butes therito. 

|rhe wo(»Jlcii llufF prepared at Seventies, which bears 
the name of Miuperor’s fluff, haa kindled of itfelf, and 
burnt to a coal. It is not unufiial for this to happen 
to woollen ftufl's, when in hot fummers they are laid in 
a heap in a loom but little aired. 

In June 1781, the fame thing happened at a wonl- 
cor/dier’s in a mantifadluring towm in Germany, where 
a he^ip of wool combings, piled up in a clofe warchonfe 
fcldom aired, took fire of iifclf. I’liis w*ool had been 
by little and little brought into the warchtmfc ; and, 
for want of room, piled up very high, and trodden 
down, that more might be added to it. That this 
combed wool, to which, as is well known, rape-oil 
mixed with butter is ufed in the combing, burnt of it- 
fclf, was fw’orn by feveral witiieflcs. One of them af- 
firmed that, ten years before, a fimilar fire happened 
among the flocks of wool at a clothier’s, who had put 
them into a cafle, where they were rammed hard, for their 
^aficr conveyance. This wool burnt from within out- 
wards, and became quite a coal ; it was very certain 
.that neitlier fire nor light had been ufed at the packing, 
confeqiicntly the above fires arofe from fimilar caufes. 
In like manner, very credible cloth-workers have certi- 
fied, that, after they have bought wool that was be- 
, come wet, and packed it clofe in ihcii warehoufe, this 
► wool has burnt of ilfelf ; and very ferious confequences 
iniglii liave followed, if it had not been difeovered in 
time. 

Nay, there are in fiances, though they be but rare, 
of human bodies being ennfumed by fpontaneous in- 
flammation. In the Philofophical Tianfa^lions, and in 
the Meinuirs of the Academics of Paris and Copenha- 
gen, it is related that an Italian lady (the Countefs 
Oinielia Bandi) was entirely reduced to afhes, except 
iier legs ; that an Englifh woman, called Grace Pitt, 
was almoil entirely confiimed by a fpontaneous inflam- 
mation of her vifeera : and, lafliy, that a prieft of Ber- 
gamo was confumed in the fame manner. I’hcfe fpon- 
tancous inflammations have been attributed to the ubufe 
of fpiiitucwis liquors ; but though the vi^Ims of intern- 
^peraiift are indeed very nuinttoiis, thtfc ccitainly do 
not btlor g to that number. 

' I’he mineral kingdom alfo often affords inflances of 
fpontaneous Inflammation. Pyrites heaped up, if wet- 
^ ted and expofed to the air, take fire. Fitcoal alfo, laid 
:u heaps, under certain circumllances, inflames fponta- 
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neiUidy* 1 ).i1i’iik] hjs dt jcrsbul tvv'o iiifi.uiii^gation-'. 
of this ii.ilure, which liappcui d lu thi.* inngj/iiici <if 
IjTfl, ifi ihc year ’ 1741 and 1757. ('ulti' ; (if iron, 
vv'hicii had IjL'cTi left in v/atcr, :iud \ww aloiwards 
txpoftd to thf (quu air. gnv-c Ij .irk^?, and Ut fiie to the 
luighbi^uiirg bodies, for tin’s obJervaiioii v\c are ob- 
lige i to jM. de Charpe'itie”. 

ri)C caules of thcle jdicpomeua tin chcnilll w ill i(rign; 
but thiy are }»eie recorded as a n.iruii j' to trad{.l’m(.n 
and others. It fs evident, from tlic lac'ts wlu’t h hr.ve 
been iclaied, that fuoiitJ:iecu< inflamrvjtii ns b^ip;, \ti> 
frequent, and their laults veiy vioiiir., t'X) iru.h at- 
tention and vigllrince cauiiot he iilVd to pieviut lh(.i; 
dreadful efUrt.<i. And couUqueml^ it is impi'fliblc li/ 
be too cartful in watching ovtr puldte mag.'-'iues aiui 
ftorthoufes, particularly tlu^fe filongfiig to il.c ord- 
nance, or thofc in wlilch are kept hemp, cordage. Inup* 
black, pitch, tar, oiled clothj. kr. which lubll.uacs 
ought never to be left heaped up, p:irticii!.irl\ li llu v 
have any moillure in them. In older to preveur any .u 
cident from them, it would he pr. p(.r lo f':ai liiu ilui.i 
often, to take notice if any hint is l(' he obliivtd in 
them, and, in that cafe, to apply u reined) in nuiJiaicl. . 
Thefe examinations (hould be made by day, ii not lu - 
ing advifabh’ to carry a I'ghl intx) the uuigci/u.is; fo. 
wlien the fcrnicut'itiou is I’ulhi ’Vuily a'l.fa:u.c(l, trie \ a 
pours which arc dileugaged by it u ii i ii.la i'iT.a- 
blc flatc, and the approach oi a light u' ghf, I \ fhc’’;' 
means, A. t fnc to tlie f hlliuu'c.s whein e they p'ocied. 
Ignorance of the fore*iii(.uLU‘iied cncumll.iuci s. and h 
culpable negligence of thofc precautions v* Inch ought 
to be taken, have often caufed more iniTi'ortuncs and 
lofs than the moll contriving malice; it is then fore of 
great importance that thefe facts ihoulii he uniwifally 
known, that public utility may reap from them every 
poiiible advantage. 

INFORMED Stars, or iNFORMrs Sti arc 
fuch ftars as have not been rciluced into any coufltHa- 
tion ; otherwife called Sporadts. — d'hcre was a grtat 
number of this kind It ft by the ancient ailrononiers ; 
but Hcvelius, and fume others of the moderns, have 
provided for the greater part of them, by making new 
conflellations. 

SvwPATMET/c INK is an old invention. Aimmg 
the methods hy which Ovid ttMchc!! young uomeii to 
deceive their guardians, when lluy write t«) iluir lovers, 
he mentionb that of writing wiih luw nnlk, and of ma- 
king the wilting legible hy eo.il du'l or foi>t. 

*rufa quvqne fallitt^nr orulos^ c larti 

Jjiiera : carbonls fm/vtrf 

It is obvious, that any other colourlefs and gluiiiumb 
juice, which will hold fall the black powder ftrtwcd 
over it, will atifwer the purpofe as well as milk ; and 
therefore Pliny recommends the milky juice of ccTiain 
plants to be ufed. 

There arc fevcral metallic folutions perfectly colour- 
Icfs, or, at lead, without any ftrong tint, w*hich being 
wrote with, the letters will not appear until the paper 
be wafhed over with another colourlrfs folution, or ex- 
pofed to Ihe vapour of it ; but among all thtfc there hi 
none which excites more allonifhment, or from which 
naturalifls can draw more conclufions, than that which 
confifts of a folution of lead in vegetable acid, and which 
by the vapour of arfenical liver of fulphur becomca 
black, even at a eonfiderable diilancc. This ink, which 

may 


ci'.n 
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nay V# :ik< 1 hy conjurors, provi tin' fiibllcly ot va- 
Kiur, ctnd ilic porur!:y of l»oft vh ; a., the ch'an;re or co- 
louriiu; takr:, pi •< < n wlien t!ic wnlm^ is placcil on 

the otlii-r tide lu' a tliin wall. 

We knew bt tore, that a loliiti«>n of kad, treated in 
tlil'j ni;iuiii-r, would anfwer the purf)ofe of a fym^athctic 
ink (k" ri) :t -.irriclo I'nry'f ) ; but wv d'd Rot know, 
nor do we \ ft belu vc, ih'it the fiilphuiic* \apoiirs will 
a(^t noon tlic wiitJiit;- tlnor^di /? ri'/;/'. Snch, hc'wcvcr, 
is the .'itriinvalion of rrofeflbr Beckmann, \%lu) jrjvefi an 
tkeonni of a llill more wondciini ink from Peter BorcL 
'I'liift author, in a book crilleJ Ihilorinrum ft nhJfriKt- 
tifmum o , ci uluri.r quatuif ^ printed at Paris, 

r»rd in and afterw'.nds m ^pveR a receipt 

hn* making tins ink, which he rails ma^nthc watfi's 
,7i7 t:t a thlhmcf, 'I he receipt is as follows: 

“ Fa t ip'iok lime be qucncl»td in common water, and 
while qiunehi'jj;', kt ion^e orpirnenr be added to it (this, 
liowevcr, (ui^ht lo be done by pl^cin^ warm alhes un- 
der it tor a whole diy)* and lit the liquor be hltered, 
and prefer veil in a jdeds bottle well corked, I'hen boil 
iltharc^e of judd, wvl! pounded, for half an hour with vi- 
r:ep,ar, in a br^fs veflTel, and fdur tlie whole through 
paper, and prefer ve it alfo in a bottle cloftly corked. If 
you write any tiling with this lalF water, with a clean 
jieii, the writing v\ ill be invifihlc when dry; but if it 
be viafiiid over with the firtl water it will become in- 
lianily blaek. In this, however, there is nothing afto- 
nithing ; but this ts wonderful, that though /lieeta of 
))aper without luimbcr, arid even a board, be placed be- 
tween the invifible writing and the fccond liquid, it will 
have the fame clFcd, and turn the writing black, pene- 
trating the wood and paper without leaving any traces 
of its action^ which is certainly furprifing ; but a fetid 
imell, occanontd by the mutual adlion of the liquids, 
.Jeters many from making the experiment. I am, how- 
ever or opinion, that I could improve this fecret by a 
jiiore refinetl ehimical preparation, fo as that it Ihnukl 
pe’fo m its ilk-A through a wall. This fecret (fays 
t»i)rtl} I iccvlvid, in cxeh;inge fir others, fronwj. Brof- 
Ton, a Icurrud and ingenioub apothecary of MoiUpe* 
u\t " 

Ti'r making a r)mpathctic ink of the fifth clafs mcn- 
i inn'll In \\\ti I'nyilopftiltu^ the following procefs by 
M. Mvytv uiay be vvoriliY of the reader’s notice. It 
\vr>i, cnUri^d upon in conkqatncc of a receipt for rolc- 
t-ohniied fympathetu! ink IbtW'n to him by a traveller. 
In th.it receipt c«»b.ill was the principal ingredient, and 
therefijie the liril object was to procure cobalt; but M. 
Meyer, btirg unwilling lo facrificc pure pieces of cobalt 
of any corfu!cra!)k ti/e, made choice of one, which waa 
vijibly mixed witli birmuth, iron, and quartz. He endea- 
vour til to feparate the bifrntklh as much an pofTible, and 
nlfo the arfcric, if it Hiould contain any, by bringing it 
llowly to a red heat; and he fiiccceded pretty wtU, as 
the bifmiith liowed from it in abundance; and the ar- 
h'uic, the quantity of which was fmall, was volatilifcd: 
many globules of bffmuth ftill adhered to it. J3y bring- 
ing it irpeatedly to a r<d heat, and then quenching it 
in water, it was reduced to fuoh a ilatc as to Ke eaiiiy 
pulvcrilcd- Having poured nitrous acid upon the pow- 
der, he obtained by digdliun a Ixar.’iful rofc rtd I'olu 
lion ; the lilictous earth was iVparated in tire form ji 
wiufc (lime, arul liv diluting it with w.’tn' there w.^s 
depolited a white pt w'dcr, whu h was • xyd ot hilmuti-, 
/2*he folutiun bLc;iug'<iilurcd, he added to it a loiutiuii of 


potaHi, and obtained a precipitate inclining more to a h'ordinate, 
yellow than to a red colour. He again pinucil ovor it 
a little of the nitrous acid, bv which a pa»-t oPthe c»xyd 
was re-diffolved of a red colour : the reir.wiMiiiig part, 
which had a dark brown colour, w is oxyd of irmi. 

From the folution, by the addition of potadi, a preci- 
pitate was formed, which was now reddilh. Having 
by thi.s pioccfs obtai»*cd it pine, that he might now 
prepare iVom it the wifhed for red ink, he Jillolvcd thr 
waflten pure oxyd of cob.ilt in different acid^i. That 
ditTolved in the nitrous acid with a mixture of nitre, 
giive a green ink like the common : that diflolvcd in the 
iiilphurous acid, without the addition of ialts, gave a 
reddifh ink, whi^h remained after it was expok d 
heat, and would not again dilappear, even when a fidu- 
lion of nitre was applied ; and that diflblvcd in mu- 
riatic acid, gave a green ink, darker and more beautiful 
than the common. By difrolving it, however, in the 
acetous acid, and adding a little nitre, he ohtaiiled what 
he had in view ; for it gave, on the application of heat, 
an ink of a red colour, like that of the rofa cfnit/ojia^ 
which again difappeartd when the paper became cold. 

INORDINATE bitopoRTioN, is where j^lit order 
of the terms compared ia diflurbed or irregular. As, 
for example, in two ranks of numbers, three in each 
rank, viz. in one rank, - ' - - 9« 

and in the other rank, B, 24,* 

wliich are proportional, the former to the latter, but in 
a different Older, viz. * • 2 ; 3 : : 24 ; 3 j*j, 

and • - 3:9;: H 2 24. 

then, calling out the mean terms in each rank, it is con- 
cluded that - - - « 2 ; 9 : : 8 : 36, 

that is, the Bril is to the 3d in the Brft rank, 

as the Bril is to the 3d iu the 2 d rank, 

INSECTS (Sec JEftcyc/*). A number of non-de- 
fcript Uttk.;;«nimals was difeovered by La Martiniere 
the natundift when accompanying Peroufe on lus cele- 
brated voyage of difeovery, Thefe animals he called 
infe&s^ and to -many of them he gave particular namey. 

Of thefe wc .ball give liis defertption in this place, lea- 
ving our readers, as he has left his, to arrange them 
properly according .0 the Linnasan clalSBcation. 

“ The !nfe£t, vKiich is figured N® i. inhabits a' fninll Plats 
prifmatic triangubr cell, pointed at the two extiemitics, XXX. 
of the confiilence and colour of clear bnttlc ice ; the* 
body of the infe^ is of a green colour, fpotted with ' 
ftnall blulfh points, among which are fome of a golden 
tinge ; it ir Bzed a ligament to. the lower pait of its 
Imall habitation: its neck U terminated by a fmall « 
blackilh head compofed of thtee converging fcales, in 
the form of a' liat, and cnclofed between tliice fins, two 
of them large and channelled in the upper {i|irt (A) 
and one fmall, fcmicircular (B). When it is ilitturbed, 
it immediately withdraws its iiii.s and it. s head into its 
cell, and gradually finks into tlie water by its own fpe- 
cifio gravity. Fig. 2. reprelViits il ' under tide of tlic 
prifrn, Ihcwing in wliat maiintr it la tudniulle l, in order 
to allow free paffigc to the animal when it w'die^ito 
fhiit itfelf up ill it. Fig. 3. icprefents the piolilc of the 
fame. 'Fhc nuiVcmLiu carried on by the 4 wo larger 
fins, which are of a fofillh cartilagiiiou.s fiibilantfP; may^ 
be compared to tint winch would be produced by the 
tv.o hands joined together in the Hate of pronaiion, and 
fo»'n»iiig, altcnutely, two inclined planes and one hori- 
/.oiil:d plane ; it by mean? of this mfjlion l.hat it^ 
fupporls ilfclf on the lop of the water, wbcit it pioba-^ 
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fubHanccs on the fiirfacc of France, it vvoiiU have been abbinl to coi.iir.nc 
tlij icu.*' ^Our author f(jinid it near Nt>otkd, on tlie /n'M-u/ /\ c.uicriiy of Si u nocb, Academy v.f In- 

iiorLh-iiX'll coall of Angelica, (lurinjy a fciiptioiH, 5 c o ; but in.'hMd of merely abolilbiii;: the 

Fig. .1. npieffucs a collection of inleCt*?, a.9 our au- word /v )■///, ;ind lubiHlutirig n it:/ n >/ :ii its ilcid, n oc^ 
tbor calls them, eoulilting only of oval bodies, fnnilar to curred to the feilile br.'in oi C oudcjctt, to abolilh tlu- 
a loap bubble, airangcd in paTlivflof three, live, iix, and feven aerttlcmie:; tliemfclve«, oi rather to melt thfin nil 
nine: arrong them are alfo fom;. fcditary ones. Thrfc down into one gicat acideiiiy ; u« wLjeli givr.n the 
collections of globules, being ptit into a glafu filled with appellation of the 

fca W'ater, deferibid a rapid circle roiifld the glafs by a Nntion/il I.viTiri'TP:^ or AWc; yh'.n/nuv nf Jlrti ami 
common movement, to which cacli irdividual contribu- Stitvees. This academy, foiitided on a decree cf the 
ted by fimple compreflion of the lidta of its body, pro- new coiiflitution, W'as opened on the 7th of December 
bably tlic effeeSt of the re-adt?on of the air with which 1795* ^^hcIl Beni;/.ech, the then minhlcr for ihc Immc 
they were filled. It is not, however, cafy to conceive department, attended, and the decree of foundution %\a > 
bow thefe diftinft animals (for they may be readily fc- read; which was to the follow'ing purport : 
parated without deranging their economy) are capable ** The Academy of .Arts and Sciences btlorg-. to the 
of conburring in a common motion. “ Thtfe confidera- whole lepublic, and Paris is its place of relidtiu c. Its 
tions (fays.our author), together with the form of the employment is to aim at bringing all arts and fcic.-^ces 
animal, recalled to my mind, with much fitisfaAion, to the utmoll perfedion of which they arc cap'^bie. It 
the ingenious fyftem of M. dc Buffon ; and I endca- is to notice every new attempt, and all new dife ucrics, 
voiired to perfuade myfclf, that I was about to be wit- and to keep up a correfpondence witli all foreign h- 
nefs'to one of the moft wonderful phenomena of Na* teraiy focieties. And by the particular oidcn. uf tlic 
ture, fiippofing that thefe molecules, which were now Executive Diredory, its firft Itiulits are to be direoLtl 
employethin incteafing or diminiflung thtir number, or to thofe fubjedh which more immediately tmd to the 
performing theu* revolutions in the glafs, would foon reputation and advantage of ilv: French republic.*' 
allumc the form of a new animal of which they were The academy is to confift of 2S8 mcmijcr.*, half of 
the living materials. My impatience led me to detach whom arc to rtlidc in Paiis, the other half in ilie de- 
two from the moft numerous group, imagining that this partments ) and to them is to be added a ctitaiu uum- 
number might perhaps be more favourable to the ex- ber ofTortigTiers, as honorary members, comijjcJ at pre- 
peded metamorphofia. I was, however, miftaken. Thefe font to twenty-four. 

f ocamiued with more attention than the reft; and the The academy is divided into three each clafs 

following account is of their proceedings alone. Like into ftdions, each fecAton to contain twelve rncmbcis. 
two ftrong and adive wrcftlere, they immediately rufhed dafs. Mathematics and natural pliilolophy. Thi^ 

together, and attacked each other on every fide: fomc- clafs is divided into ten hv^iiou:,. 1. Mail.eimuico. 
times one would dive, leaving its adverfary at the (ur- 2. Mechanical arts. 3. Autonomy. 4, ICxpcnnnM.ta! 
face of the water ; one would deferibe a circular move- philofophy. 5. Chemiilry. 6 Nat' r;*! liiflory. 7. l>n- 
ment, while the other remained at reft in the centre; Wny. 8. Anatomy ard animal luib/iy. y.JMcdicii.^ 
their motions at length became fo rapid as no longer to and furgery. 10. Animal tccoriomy, and the vttcriniuy 
allow me to diftinguiih one from the other. Having fcience. 

quitted them for a fhort time, on my rct.UTn I found 2 d dafs. Morality and politics. This cli'.fs con fills 
them reunited as before, and amicably moving round of fix feftions. 1, Aiudyhs of fcnfjilons an I ideas. 2. 
the edge of the glafi by their common exertions/^ . Morals. 3. I-egiflatiirc. 4. r&liiical economy. 5. II.’- 
Fig. 5. reprefents a fingular animal, which has a con* ftory. 6. Geography, 
ii'lerable rcfemblance to a little lizard ; ilsbodyisofa dap. Literature “and the fine at: 3. Thi.i cldfa 

,linu, gelatinous confiftcnce ; its head is furniOicd on confilts of eight fedions. 1. Univcifal giair.mar. 2. 

# each fide with two fmall gelatinous horns, of which the Ancient langunges. 3. Poetry. 4. Antiquities 5 
two hinderrooft are fituate the furtl}eft inward; its body Painting. 6. Sculpture. 7. Architeduic. S. Mnfic. 
is provided with fogr open fan-like paws, and fomc ap- For each clafs a particular rowm in t!io Louvu. is ap- 
, pfiidages near the infertion of the tail, and terminates propriated. No one can be a mcmbi i of two claPA.. .it 
like that of a lizard : the ridge of the back is divided the fame time, but a memberr of one thif. mav he pu- 
tbe whole way down by a band of a deep blue; th^reft fent at the meetings of any otliu 1. A\ clafs is Ui 
of the body, as well as the infide of its paws, is of a print, yearly, an account of its truuladions. 
bright filvcry white. It appears to be very fluggifti in Four times a-year there are to be piji.l - nu ttirg*. 
its motions ; and when difturbed by the finger, merely On thefe occafions, the three chll'cs meet K'gethcr. At 
turned itftlf belly upwards, foon afterwaids refumirg the end of each year, they are to give aciiciimlhinii.il 
its foirner pofition. Fig. 6. reprefents it rcverftd. Mar- account to the Icgidative body of the progicfs m.ide in 
tinierc caught it during a calm at the lauding place on that year in tlic arts and feiences. The pri/ta given 
’ thcihid.cc IHands. yearly by each clafs arc to be publicly r.Miificd at cc.raiti 

TNiSTITU FE is a name whicli has lately been fub- times. The furns requifite for the fiipport ol' the inlti- 
llitutcd i\n\ph'fd iiv madnuy, Foi mtrly hiJliiuUon^ in tution are to be decreed yearly by the iegiihi»;vc 
jlic pr.-fpricty of tlic VAigliOi language, w'as fomdimes Upon a rcquifitton made by the Executive 1 ',' c 
ufi’d as :t word of the fame impoit with inftnni'ion ; and *1 he firft forty'Cight members were ulu-fen by 'be 
now injitluit is employed, dpccially by the admirers of Executive Diredory, to wliom the choice of tlie n ui:ii:i. 
French iuiKJvatioiis, to der.uie what livid hithevlo been ing members was confided. To the nitinbcrs, iciiili.n- 
Oiilltd an academy. Wlieu royalty uas abohllicd in tiaiy in Paris, is referved tlie choice both of the dtpait- 
iii i’pu. V(iL. 11 . Part I. B incut 
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mcnt'and the foTciLMi mcmbi^rs. On a vacancy in any 
claf's, thric c ai)ditlatt*« .ii t* named by the clafs for the 
clioh'c- of the bedy at lai^e. 

Kai’h claffi iJ to have, ai itf. pl icc <>f met ting, 
leHion of the pn^duc^ci, both t‘f nature and art, and a 
Jibra'-y, aec'^rding to it.s p.n tieular wants. 

'rhe eg 'jjlions of the inlf itiuioM, \vil!i rrfpec\ to the 
timeR o meeting, and i^ji employnieiits. are to be dr. wn 
n( by the body at large, and laid bcb.rc the legiflatift: 
a''^embly. 

Tht hall in whieli the body at large holds its meet- 
ir.gs, forms pait • f the well wing of the Old liouvie, 
at pit lent caded tlie Muf^ am It formerly went by the 
apj)elIjtiori of the 1 1 all of Anriqiies ( S<i//c ihs . tniiqufs ) ; 
and as long as the kingi inh ’bited tins part of the pa- 
lice, was ocenpitd by tlieir giiardi., fio 'i which circum- 
flarce it oMained the n oi.e of the Hall //ej Cenl Suijftfs^ 
It was like wife app'opt to banquets and entertain- 
ments, given by the comr on ; ala days; and it was to 
this phice that Hecry IV. was conveyed, on his affalS- 
nation by Ravaillae, ’n the Ruf' de Li lu tt'cinarne, 

Ic wjs built at tl'^“ fame time with the veil of this 
part < f the Louvre, ahinit the year i ^28, after the de* 
f;,/ • of rieire Ltfeot, nbh'it of Cl.igriy it is f44 
fv • in 1 ng;h, and in hie.'idih, and holds fi->m ir-oo 
to i . j vihmH. In ophr to ?dHpt it to its new 
ch lluu'.tio”, tlu rt'K»r has been funk, v/hioh gives a 
p/< ,ittr air of bglKnifi t<i the roof. In the centre Hands 
n lalle, m tht binii of a horfc-ftioe, fupportedby 

fpliii'Ms at win *h the members of the inftitute take 
tlitir ‘.eats I his table is fm rounded by two tiers of 
brm-hes, wliich are 'aifcil for the accommodation of 
Iptd 'to's, who have like wife feats provided for them in 
the vail mibrafurth of the windows, and at each extre- 
mity of rht h;dl. 

\vlu tlfer feience ill be advanced by the feven royal 
acrideim\;s hnviiig b» en nu-ltcd int'^ one, time rouH dc- 
ttrmme; but candoui comptls us to acknowledge, that 
the pmecd.uigs ^d the national ijulitute have hitherto 
been abundmily ijitereduig. Intimately connected with 
the natiouid mitilule is the Lunch f)rtem of 

A’.i'ioriiji Avi 7ii.vt //ov, which is likewife novel, and 
iher.fjre fi.tficfi r.lly curious to difirve notice in a 
Work of this kind. When the Chrillian relig^'on was 
abolilhcd in Lranee, it was impofliblc to coiilfuue the 
iiTiivo. I'lies a::d other f; mi iia'^ics which were founded by 
Clirilli.ms, and obligui by thilr conflitiition to teach, 
vle.thcr pine or not, the d<»^triiies of L'hrillianity. 
'riiry V.CU* accordingly all fwept away, and a new fyf- 
tem of cdiieaLion planned, which was to be earned on in 
what tliey call 

*rhc Piimary Scliools. 

'The Cl iilral Schools. 

J^liool of Healih- 

'rhe Scluud of Oiiental Languages. 

'rhe J'oly technic ScliooL 
The National Inttitutc. 

"I he Jury of Public Tnflriidllon. 

The Commiflion of Public InllrudioD. 
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'rile Leg; dative Committee of Inftruftion, And va- 
rious othet national cllabldhineuts for ihc lit|provcnient 
of jnrLicular fcieuces. 

The fir i^fgu'c* puldic inllrm^lion is to he met 
wdth in t!)C EtoUs J\ nut in, ellablilhe«l by a tlemec of 
the eonveution of the Iccoud R/u'Vi'>fct in the fivond 
year ol the repuDlu:(A}. Every dilirict is fuiiiiihed 
with one of thtfe fehoolb; the prufeflurs or maitern in 
which are paid from the national trtafiiry ; and to 
which every head of a finiily, without excc|)tioa, ig 
compelled by Lw to feud its childien for inltrutiion. 
The fubjtdls taught in thtfe piimary or elementary 
fchools are divided into niue clafleii : 

l//, Inllrudions conntiird with the phyfical and mo- 
ral Titration of children, prior to tlunr entering into 
thele fchools. 2d. Similar inflriuftiujib as a giude to 
teachers in the national fchools. 37/, 'I' he aits of read- 
ing and wiitfng. The elements of Eitncli gram- 
mar y/A, Hlemriits of arithn.etic and geqpieiry, vvjth 
the theory of the new meiifurati»m 6 //f, i hc crlemcnts 
of geography. 7M, Explanations ol the principal phe- 
ni/inena and piodu<"lioib of natine. Elements of 
agriiullure. 9/^, Ele'»icnCB of repuhUean mofals. 

Next to the primary (chools in rank anJ to ifequence 
arc the E/fiAv Ctntndts, which were eltahhlhid by a 
decree ol the Convention ot the kventh ^entofe in the 
third year. They are fituaud in the capital oftvciy 
department, bearing the proportion of one cential 
fchool to 30.::^, coo lahdbitauts. In thefe fchools the 
lepubiican youths arc taught the fcicncts, and their ap- 
phcatiim in real life, la each of them are prolellbrs for 
the following branches i 

i« Por mathematics. 2. Experimental philofophy 
and chemillry. 3. Natural hiftory. 4. Agriculture and 
compicrcc. .5. Logic and mtlaphyfics. 6. PiJitical c- 
corioniy and Icgitldiion. 7. The philofophical hdtoiy 
ot nations. 8» The art of healing. 9. Arts' and ma- 
nufa^tures. 10. Univtrfal grammar. 11. I hc bellea 
kttres. 12. The ancient languagcB. 13, The modern 
languages 14. The iiiie arts. 

Each central fchool is furnifbed with an extcnfivc 
public library — a botanic gaiden — a cabinet of natural 
hiftory — 311 apparatus for txperiinciiiai philTophy — 
and a coJleiSlion of macliines aud models cuimcCtcd with, 
the arts and muiiuJa^Iures. 

The profeftbrs oftach fchool hold, c-very month, a 
public fitting, in which conference^, are held relative to 
inbjeds connected with the improvement of letters, the 
fcieiices, aud the arts, which are the mgll benctjcul lo 
fociAy. 

Tlic objedf in the eftablifliment of the priipary and 
central fchools was, the general iulirudion ot all claffes 
of the citizens ; and it being incompatible with the per* 
fe6l couipletion of lliat imporlant purpoic, to expect 
from them the propagation of particular branehes of 
fcicnce, it became necelfary to ettahliih other literary 
and fcicntific academitR. ^ 

Accordingly, the French government have founjed, 1//, 
Schools of health (As ecoU. u fanU)^ in Paris, Sirafbuighi 
^ an<^ 


(a) Wc wonld tranftatc this chronological jargon into the language of Chriflian Europe, were we not pet- 
fuaded that the French calendar, the Frrucli eonililution, and the French inUitutes wiU have the fame duration : 
we tnift in God not a h ng duration. For Rluviojc^ aud the oilier fantaftical names of months introduced into^ 
this article, fee Rbvolution, EncycA n® 184, 
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Tnftir'-.fe, MontprKcr, wliere mediclnti ard futp^ery arc ftudieil ; 

whii-'h ioliools aiv uffirineil, by llioi’e wh.^ hiici nothing 
wroiijT in t'raiict, to be the iruiH ptrfcOit oi their kiud^ as 
uell j*s ru'vv aiwl ir’parillelecl iiuxltU for inch inrtiuuuniH. 

2f/, Ichools lor Oiitiual liMjiuapfes, in the na* 

lioii'l hbicMv, r.n ! in the eolh^v nf V'f.uiee. 

r'le PoU technic h hool m l^^'i^, or ce ntral fehool 
jor the ei.e^M loii of public uotk:,. 'I’iiu cil.tbliihRient 
is vi rv »r.'i\eTalIy aibniied and I’juifidered as a model lor 
It contains nioie than young peifonSf 
pievionlly educated in the mathematics, and the niajo- 
iiiy 111 them iuieiided for engineers in various lines ; ami 
they ! tbour under the immediate diretJ’liou of llicir tutors 
nine every cUy'. It ocenpies the piincipal part 

f)f the Pill &s cli‘ Bmn hf/tt in Paris, ?.ml is furniflted with 
a large collection of inftmmtnts and models. The jour- 
nal of the Pylyirchnic Ichool, which is publidied by the 
bOiiklVlleis Regent and I’crtrard at Paris, is «t pcifcdtly 
original w'ork, and admirabiy calculated to convey ufe- 
ful iiiformaflon. 

^Of the uitional inftitute a fufHeient account has been 
given in the preceding article. We proceed therefore 
to the jiuiy of public inftrm^lioii yury Cmiral tl* In^ 
Jlruillon)^ of which the principal bufinefs is to fuperin- 
tend the primary and central fchouls. It appoints the 
pr oft {Tors in theiV I'chools, and examines into their con> 
dmtV. 1 ike the legiilativc body it is renewed by a third 
every Imlf year. Wlten they have choferi a profeffor 
for a central fehool, they fuiimit their choice to the de- 
partment ; and, in cafe of difapprobation, they make 
another appointment. To this juiy of public inilruc- 
tif)n the profeffora in the central fchools are amenable 
fur all mifcondu6l conntded with their offices ; it may 
expel them, but all its deciiions niuil be fubmitted for 
confirmation to the tribunal of the department. 

I'hcre is alfo ellabliihrd at Paris a ftipitaie council, 
c'dkd The Commiffion of Public Inllrudtion, to which 
is enlriiftcdthe vhole executive department. The pre- 
lervatlon of tlie national monuments, of public hbranes, 
mufeums, cabinets, and valuable colledions ; the fuper- 
iiitcndancc of all the fchools and the m^>de8 ot itifiruc- 
riou ; all new inventious and foientific difeovexies | the 
regulation of weights and meafareg ; national ilatiilics 
and political economy, are all placed under the autho- 
*rity of this fupreme commilfioii. For the commodious 

* mid regular execution of fo many complicated branches 
v)f hnhnelb, there is a large office, ’called Le Secretariat^ 
which is divided into three departments. 

I Fot the regulation of the diiferent liinds of inftruc* 
tion ; of the moiles of education in the fchools i anil for 
the choke of elementary books. 2. For weights and 
meafiir^il ; inventions and difeoyeries ; libraries and bib- 
liography ; mufeums, works of art, and literary rewards 
and encouragements. 3. For theatres, national fealls> 
republican inftitutions, and the eiedlion of monuments. 

Aa all public ettablifhments require the fupcrinteiid* 

* ance and occafional correction ot the legiflature, in ad- 
dition to tliat of their own immediate exteutive autho- 
rity, it has been drtmed ntetirary to appoint a ptrma- 
nent cfissmittec of inllnktum in the Icgillaiivc body, to 
■'provide Inch fums as may be ncccflary for the preferva- 
tion and imorovcmcnt of tliis fyftcm of infiru^tioii. 

* 'Phifi Icgiflativc committee arc inverted with due autho- 
rity for ilufc purpofes. I'licir objeds arc prrclltly the 

^fanne as thofe of the commiffion of public initrudioii 
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.ihove defer ibed, only with this difTcrence, iW the ht- bifliM.te. 
tci fiiperliittMicls the txcc’itioii of cxirtiiig law.';, whilrt 
the former lecci'ift and 'itj proves them, or piopoU'^ new 
ones, 'riii-i corninittee is divijr l into itirvC ‘h.‘pd:r- 
menta, aa is the c oiinri'frtoM, wilh exactly ti e fanu* ar- 
laiigciiiint ot then- relp'^Ttive Uhor.ia. 'riic couimiirtc 
being eln-g^d ’.viiii tlie eu iCtioii of cdl new laws, its 
bers, with a vitw to oblai'i ao'CJvat'Iy a-l tlu* re<j i.iite 
infjrmation relative to tlie niirruiMMS bianclifs of the 
arts have prijcured from the leg'fl itivc body the iip- 
poiuttTient of a commijt'ti tcm^^vct'tre iics arts lu he .pi- 
nexed to tliem, and 10 inett in the fame hoide \/'ih 
them; which temporary roiumilTioii i'i divided into t-\- 
teen clafTcs : vi/.. t. For Zoology ; 2. Hor.iny ; 3. Mi- 
neralogy ; Phylics; J. Chcmi.lr) ; 6. Anjtomy ; 7. 
Machinery; S. Geography ; 9. Artillery and Fortifiei- 
tion ; 10. Medals and Antiquities; it. Ihhli 'g'-.ip'j) ; 

12. Painting; 1 3. ArcUiteaure ; 14. Sculpture; 15. 

Bridges and Canfeways; and, 16. Mulie.il J nrtiiimei t'-. 

Tl>e improvements of the national literary, and IcikUii- 
fic ertablilhinnits are numerous and ini]M>rM,it. 

ly/, By a decree of the convention of the i itli 
rial, in the fecond year, it was emru l, th ir ni.- us 
Ihould be adopted by' which every polhhle adviuu.ij 
might be derived from the botanu: g.uJt'ns ot the e- 
public, in Turkey and Ollier furcig.i coiiniiies. i liij 
politic decree ek^irly tended to nmkT Fiance, i.i i^ie 
language nf the rtpiirtrr, L\t^'n\^d dt t rn .'.j i, 

et l*entrcp'jt ile I* Lair'),\\ “ 'I'ht* eoiiome f>!‘ every (cli- 

mate, and llic magazine of Knroprd’ 'rhou* plji.is, 
which thrive iKtween the tropics may be enliiv.ued i\ 
the fouth of France; and rholV which are the piodutc 
of northern ehmaits, may be cultivated in the iniitlKin 
depsitments; by which means, France will be in pol- 
feffion of all foreign plants and drugs, wiiliuiit tlu, im- 
portation of foecie. 

7 fi, The National Bibliography W'as decreed in the 
fitting of 2 2d Grrmitiiii, in ihe kcond yiar. It coniiils 
of a complete catalogue of books of all dcfeiiptions, the 
properly of the ip.lion ; it was then afecriHined, that 
the republic pofl’clkd more than ten millions of bookj. 

The titles of them were to be ailjufied by actual corn- 
parlfons; the rnaiuircripts to b: ivgdU'ed fLpar Uely ; 
anonymous productions were to be ai ranged accordiiic; 
to their fubjeCts; and thofe of known aiiihois in the al- 
phabetical order of the names. 'I’lic. fev^ud edition '. tr» 

■ be darted according to their dates: and what maybe 
deemed more imporUnt, this French National Bibho- 
grapliy will Ciiiitai.i a dictionary ol anonymous b.-okh, 
as well as thofe publiihed under fictitious nanK.s, a deli- 
deratum in the repul lie of letters. 

3r/, The anniliiUtioii of all patois, or dialects, de- 
creed in the fitting of the 16th Prairial,^ in the Iccoud 
year. NoCwithltanding the uiiivcrfaliiy of the Fiench 
language, and that it was cxelufivcly fpoken in the ma- 
jority of the inland departments, yet there exirtcd thiity 
various dialc( 5 ts in France. It Is more altoiulhing tiiat 
Ro/itr had remarkedi that between mie neighbouring 
village and another, there was fo confiderahle a dirt'ei- 
ence in the dialed, that the inhabitants could not im- 
derftand each other; and ‘the vineliock had tliiuy dii- 
fcreiit names. 'L'he naturalift, Vtllars, has dated, that 
in the nomenclature of vegetables, in the departments, 
he had only met with an hundred which had a common 
appellation. 

B 2 4/A, 
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'Mil- cfiijMinim ;it I r tlic i' )y>ff d-'s jdtls 

was i^i the Xi!i of 

J tfid-.N -fiit'-y li. flt^ iF '.ii! L. 'Diin ccu.r.ii'i a ina- 
hill, i:i jiii r im un ir.iiliiihialu', . iit^uis 
the iullniriK i)ts :,i,il the n - of’ niat h.ineiy .ouinMi-il 
^•ith the r->t tri-' a titfeription of tin ir v^Mi eveiy 
M I'k rchiiir p; in them. Annexed to this i {tfibllilimeiit 
are tl.ivf *. xpiditors and a draii^lif fman, who explain to 
ilw iliidei.lo the ufe of each inllriirnent, and who re 
;:iil« I tvety new (l'f<;ovc»^y, which pttrtntcd to the 
fie Cnv.fuhatint, , to ihi- lyccnm of arts, the ct- 
ucidcrny of fclcnce'^, oi to the board of com- 

niei\ . 

5//*, T'he fcf}?.I.liflimtnt of the board of longitude was 
dteuffi in the htting of the 7th of third year. 

It wvs t:i Mainly a difgrace under the ntouaicby) that an 
aitrotiotnical and nautical efbahlifhment, which had aU 
rer\iiy proved fo beneficial to Gieat Britain, /hould not 
have hern adopted in France. In confcquence of this 
di •errr. tlie French boaid is now as complete as the 
Kre^lifli. It confide of ten members, and has under its 
j'l -f I'tion the national obfervatory at I’aris, and all 
t‘.r »iv i-i.-mlcal inftruments belonging to ilic republic. 
It <: ! . vfp'uids wiili foreign adroiioincrs ; delivers public 
Ir.MijuK on alliononiy ard navigation ; and Its proceed- 
ing-. arc anmiidly 1 ceiled in a public fitting. 

6//', 'Idle general fchool of the Oriental languages 
w'p.R i-haMiilud by a deciee of the Toth of Germmal^ in 
tin fourth year. This fchool adjoins to the national 
Id "ary, and. all the books and manuferipts relative to 
C>iiuit.il literaluie a'l dcpofited in it. 

7//', 'i’he national rnnfeum of antiquities was decreed 
in the fitting of 2clh of PrMrhl, fourth year. A 
hhool of thib defcjiptiou was faccefsfully ellablifhed at 
Viriiiia, by Ktktl ; at Clotlingen, bv Hcyne ; at I^cip« 
f'ck, by Krncd ; a’ d even at Strafliiugh, by the cele- 
b'-att d Ol cilin: P.iris was, however, wiiliout one. This 
iiahouil aichcology, ( r feience of antiquity, fa divided 
into nine ddl'crciU cl-ffts : inferiptions, charailcrs, fla- 
l!."s, las nltijsy hnlptim-H, paintings, rriolaics. medals, 
civil, II liginiis, and military inrtruincnts. 'Fhis exten- 
I’lve cfiahlilliment 1-=! under the direAion of two princi- 
j)al piofrilois ; It Crjiiftriuiteur Prqftjfeury ei le Confer • 
•i'yi.-ur liihhotJ'iCtitrr. Tlie province of the former is to 
(U liver public IcifurcB on the fever al branches of anti- 
quities, to teach the theory of medals and engravings, 
the hili('ry of the arts among the ancients, dec. The 
iluiiti* of the laittr arc merely of a bibliographical na« 
tiirc. 

I'lie new modelling of the Grand National Lib- 
rary, was decreed in the fitting of 25th Vendemtatre^ in 
tlie fomth year. By virtue of this decree, the place of 
librarian in chief was fupprefTed, and the whole efta- 
blifhiii.iit placed under a confervatuire of eight mem- 
bers; of vhoin two were appointed for the fupenn- 
ttiidi ncc of printed books ; two for manuferipts ; two 
for antiquities ; and two for engravings. From thefe a 
ttmpoiaiy director is annually cholen, wdio fiiperin- 
icnds tlic whole aiSts occafionatly as prefident of this af- 
feribly, and maintains a regular corrcfpondence with 
the londituttd authorities relative to the concerns of 
the library. 

Utl\ The augmentation of the Mufcuni of Natural 
Hit lory, hirmerly called I e far din Royal cAj Plautus, 
This citabliflimcut. was decreed the ijlh prumaire. 
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third year, upon a rcpojt of "I'lubadeau, in the name 
of the coinmiitcc of r-.ibl’c 1 lillrirtioii. tjiiidt^iho 
.idditioii oj i,ii Virion^ oilier 

*v ;iiL iu-w collcCtu IIS ol natural ciiriotit-i s ami pa), 
fhrtioii ; and t» l- iihriiy is n aeh iiicrcnltd. It is ' ptn 
to the public thrte tunes a uetk. /VI Hated pc.-iods 
all the iiaturalilLs iu I’aris deliver couifcs of IcClurtp in 
lilt* varit ii.^ brancliLS of iintuial lultory. 'I'hc n:nl’cunr 
i^ frud to h£.ve reccivi'’ gic^cr improvements tioin this 
aiigmciit.^tuni than trorn all the labours of Ijutlun, or 
from its foundation, iince the time of Toiirnefort. 

IO//6, 'i’he Rc/dc (Us Alines vvua cftaljlilhed in the 
Hotel lies Aloannirsy and lias for its direction the n'uu- 
ralili Le Sage. ' 1 ‘his inliitution is unrivalled in Europe; 
and the cn)llctdion of mineralogic?,! curioii’tics fiirpafi’ea 
whatever can be conceived. # 

XMhy The fociety of natural hiliory in. Paris, defer- 
vedly clafles among thofe which have rendered the 
greatell fcrvices to the caufe of fcience lince the revolu- 
tion. A lcC\uic of public inftrudion is held eveiy ten 
days, wluch is generally given by one of the memh^Ts, 
and w'hich is open to ail the lovers of natural hiftory. 
Premiums arc propofed for differtations ; one of which, 
by the late C. Herman, jun. (whofe early deccafe was 
a great lofs to the republic erf letters) on the apterous 
clafs of infeds, may be faid to conftitute an cpocha in 
the annals of natural hiflory. 'Fhe fociety has pabliih- 
cd a volume of memoirs, in folio, entitled, “ Trunfai.^ 
tions of ib§ Society of Natural Ifyioryd^ It has likewtfe 
creded a ftatue to the great Linnaeus, in the national 
garden of plants ; and, at the period when every public 
iniirudion was fufpended, gave ledures on the different 
branches of Icience belonging to its department. Se- 
veral intelligent and (klllul navigators, among others 
thofe feot m fcarch of the unfortunate La Peioufe, as 
wtU as thdfe which accompanied Buonaparte on liis ro- 
mantic expedition to Egypt, were members of this fo- 
cicty. 

This ftatement of fafts relative to the prtfent (late of 
public iottruaion, the fcienccs, the arts, and the pio- 
grefs of national litetacure in France, has been takeri 
from a mifcellany, orwhich the principal writers aie 
well acquainted with what is doing in tiiat dillraCted 
country. They call it a fiiblimc lyftein ; and feem to 
confider the incieafe of the national library, the iin-* 
provement of the Iwtanic gardens, and the difcoveries ^ 
that have been made by the different fchools or infli. 
tutes, as furnilhing a demonaraiioA* that the republican 
government ii more favourable to the advancement of ‘ 
Icjcuce, than the monarchical, whether abfolut^ or li- 
mited. But it Ihould not be forgotten, that this fyilem 
is yet in its infancy 5 and that in profecu^ing new 
fehemes, all men, and more efpecially Frenchmen, arc 
aauated by an enthufiafm which grr.(lually cools as their 
purfnits become familiar. Wt Ihall thcrefurc venture 
to predia, that the different fchools will not difplav 
fiich ardour feven years hence as they do at prefeut } and ‘ 
that if the icpublican govtinnient continue a itozln 
ycar» in I ranee, the pr<jgrels of fcieiicc in that country 
will not be moic rapid than it w^as under the ajonaicliy. 
We mult rininr ber, loo, that the IVench libraries, miK 
ieiims, and puliiie galltricF, have been improved bv 
mtaus which the morals of other governmeuts do not- 
eniploy — by rapine and lubbcry. 

u. luit foDietliing may bj learned fiom this fyllein td* 

* ^ improve 
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fnfti i!7iprr:vc the noi’cf- of c’.ucatiun in other count' i«>, we 
t.iur Ai cf . . a^jrj it jj, f^r ihj^t rcafon that we have iuiiTltJ 

" an accourl* of il. But if it contaiiis fomtthing ^OTthy 
<>f i'rutaiio’i, it eoiitains likcwife much to he fhiiuntd. 
We '■*(> iu>l lliii.lv It eoufiilcut with the rights nf //;.;« to 
/ p:rtiits to feud their children to be educaltd in 
j-,n:uu.\u' lilu)ols; efpcciiilly in fchools ulicre not only 
ieli^;-ous i' ihiifiion i;i oinittecl, but where, there ib rca- 
lr»n to i'elieve, that the »)roftffor!i are at pains to rize 
all veli^'ious imprclhon^ fioin tlu' youthful ntiud. In a 
Tiali(‘ii denying- the truth of Chiiilianity, it is not to be 
Ijippofed that the Chriltian religion will be publicly 
taught ; but in a nation of philotophers, as the Trench 
call themiclves, it might have been expefted that the 
law-i of icligious toleration W'ouM have been fo far re- 
gardecS that Chrillian parents would not have been com- 
feihd to f^nd tlitir chiklien to antUhvtfium fchools! 
Blit it is not Chrillianily alone that is ncglcded in this 
fubiimi- lyilyn of education. Though the legiflative 
body has ibme time ago decreed that there is a God»‘ 
iherh is not in any one of ihofe fchools the fmalleft care 
taken to induu^ the republican youth in the principles 
even of natural vtligion! We might indeed have look* 
ed for it under the title MeUipkyftcs^ had not the confli* 
tution of the National Inflitutc taught mbi that French 
nulapliyfics attend to nothing but the analylis of fenfa- 
lions and ideas. Yet the legidators might have liften- 
td on this fubjeft to a republican as found as them* 
feivcs, and who tvas likewife no friend to fnpcrftkiom 
** Nam et Major urn inllitnta tucri facrisv cercinoniifque 
retitiendis fapieiuis eft. Non folum ad reli^ionem per- 
tinct^ fed eliam ad civifath ftstiimi ut fine hs) qui facris 
publice prsefunt, religlont privates fatisfaccre non pof* 
irnt,’* Cicero de NaL Deor^m.. 

INSURANCE, in law and commerce, tho>ugh an 
excellent inftitutlon, is not of high antiq^itf^ The 
cldeft laws and regulations conceining infuranoe, with 
which the indefatigable Beckmann is acquainted, are 
tl!c following : ■ , 

On the 2Sth of January 1523, five perftrns appoint- 
ed for that, piirpofe drew up at Florence feme articles 
w'hirh are dill employed on the exchange at Leghorin- 
n'liefe important regulations, together with the pre* 
feribed form of policies, which may be confidcred as 
,*lhe oldtft, have been infmed, in Italian and German, 
by Mugens, in his Treatife on Infurance, average, and 
bottomry, ptiblifhed at Hamburgh in 1753. 

'There is ftill prcfe'rved a fhort regulation of the 
May 1737, by the Emperor Charles V. refpe^iDg 
billt. of exchange and infurance, in which the ilriAly 
fultililiig^ only of an agreement of infurance is com- 
manded. 

In the year 1556, Philip II. king of Spain, gave to 
the Spaiiiih merchants certain regulations refpe^ing in* 
luiaiicc, which arc inferted by Magins, with a German 
traiiflation, iu his work before mciftioried. They con* 

‘ laigTome forms of policies on Ihips going to the Indies. 
In the year i Kamw vvn (ijfuranth^ cham- 

ber of iiiiuraucc, Was cllahlinicd at Amllcrdam. An 
uccouiLWef the hrft regiilatiunH ol this infur^ince of^ce 
rt.ay be feen in Poiuaiuis*s Hillory of the city of Am- 
iterdatn, and in other woiks. 

' In the year 1600, rcgulaMons refpcAing infurance 
were formed by the city of Miadelburg in Zevdand, 

It appeals that the Lift regulations rerpeding infu- 
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rauers jw T-figlaud, iJi may he fceii lu j hl -rarce. 

U:J}r\ v'civ mock in the ) eat i6.-i. \Vl 

find by them, tlirt infunrs had befoit that period coii- 
CKiCicd ihtmfJvc., it: uith a maiiuer, that tlu- uLmoll 
t I'rihdLnv'f was repoftc! i'l iluii lioncfly, and that on 
ihi.'i accismt L'W or 10 il.fputcs had. .iiilcii. 

Of the various policies for tufiu nice iu England, a 
pretty accurate accomit will oc found in the Encyckp^- 
dta ; but there ia ouc of them, of which our account 
mull be acknowledged to he tiow defertivo. I his is, 

Insurance on livc'3; which ih a policy that huj great- 
ly increafed, in confequcncc of its utility being more 
generally imderllood. Of the two officer for lifc af- 
iurances, noticed in tliat article, the former, entitled 
the AmicahU Society^ has extended the number of its 
(hares to 4000 ; but, as we have already ubftrvcd, the 
nature of the inftitution is too limited to become of ge- 
nefal importance. The latter, entitled, the 
EquitahU AJfurancts on lAves and Survivor /lip, is un- 
doubtedly one of the moft important inftitutiuus of 
the kind, as will appear by the following account, with 
which wc have been favoured by an obliging correfpon- 
dent, and upon the accuracy of which our rtaders may 
depend : 

The members of the equitable fociety, fmdu.g. iu 
June 1777, that their affairs were in a llouri<hiig 
tion> Tcfolved to reduce ihtir annuai niLminriH o'lr 
tenth} and in 1782, adopted new tables 'ujcw.hk* tu 
the probabilities of life at Notthampton, in heu lA ihofc 
they had hithcito wfed, formed fu»m the L-mdon biib 
of moitality. But though it wa.i evident, that the nev 
tables were inuch better adapted tor aflurmg promil, 
cUDudy perfonj refiding in the country, or in large 
towoSk.it was thought proper, for greater Keun'.y, t > 
make an addition of 15 per cent, to tlit real value o* 
the affuranccR, as computed from the table of moiujh.y 
at Northampton ; and with the view i.fn.iik'isg iiu ad • 
qnate compenfation to the afliucd for thtir fjriU'.. 
payments, which had been fo much liigl ci ilirm vioid ' 
be required by the new raleb, an dililitiou nuuie r ;■ 
their claims of E.l : ico. per cent, for eiery prf^ 
mium they had paid. 'Die conh qi.ei et c>f tht.'.- nu i- 
fures proved highly favuuraldc to the I'ocit ty ; for i 
bufincfi increafed fo fall, that in it waj mmly 

doubled; the fuins aflured amountuig u> upwards til 
L.720 ,coo. At this period, the favourable lefult (»f 
a minute and very bhoiious invtfligaiiun of the da:.* 
of the fociety, induced them lo take i ff the 15 pu 
cent, charged upon the premiums in 1782, and make 
furtlicr addition to the claims of L.i percent, forevetv 
payment ^fnade prior to the jff Januaiy A IliU 

^nxtr increafi; of fucctfsful bufinefs determined theni, 

11) 1 79 If to make another addition of L.i pti cent. 
theclaimsi and iathe following year, a further addlL\*n 
o£ L. 2 per cent, j by which the claims upon airuranci s 
of the year 1770 were more than doubled ; ami tho.c 
of an earlier date increafed in a ftill higher proponi m.. 

By tht£e advanuges to its tnemberR, and the- h.opom 
able and truly equitable manner in which the umccrii . 
of the fociety arc tranfadted, the augmentation of t-wir 
bufiaifs has been fo great, that on the 31ft Dcctmbi . 

I7y^, the fum? affured (without Including the* ad.ii- 
tions made to them) amounted to upwaids ot 
J..3,( Co,coo ; and ou the 31ft December 1795, tei 
about L.4 ,ogc ,ooo. 

Tlw 
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I nc ratrs *'ii :n rc.’iiccJ totluir real m. ht4^ra r.- mj . 

I. ,,h; ,„ 

ItlCt buil.ui-^, art iMavrA’,-; ; TiV'rKf’P ^ 1 ^ * i ' 

. : . .1' '» thf new analyfb, J, tl,t. 

revt.k- „f the diHe^eiUial ol. ulus, am! I. tl.e (i,„li,..r ..f 
the mte.fal from j pveii ilifftrenti-il ; btiMir fitnilr,,’ to 
the luverle m. thml of fluxions, or the hmlion the flucut 
to a fjiven h'uxum. See I’lumoxs, Enesut. 

JN J r^RhS 1 , fs the allowance ^ovfu for the i fc of 
woruy f y the borrower to the h-mler, nud is eitficr 
J-mplf w ,«v, pound, 'I-hc method of eomputitur l,ot!, 
intercHs is explained in the article A i.gmik a ( j'mvrl ' 
paK5 4 * 7 . &c. ; and the fubjeft of bmplJ mtettft’j- 
again refumed in AaiTHMEric, (KnryJ.) 20 I'be 
applM-ation of the canons for the computation of com- 
pound interert, to the value of annuities,- the only cafe 
HI which that inlertii itj allowed by the laws ^)f tin* 
country, may be fce.i in the articles Annuitv and 
StiRVivoasHia, (LneyfL) where various tables are 
givtn to fachtate the different computations. Some 
‘f‘'‘‘7«*r,, however, have exprefled a wifli to have 

i'hc corporation of the Hoynl Exclnr^e ylftrimn to*UYnd^rftooTbv thlftwr*’"** ** 

its entpowtrerl to afTure lives by its fecotid charter, aWbraic fTmkols ^ tLiv tmacqiiain^ted with 

ated aytii Apiil jyji; but the original obji'A of the 7*1 eir wifh may be eSfiljr graii- 

TJ-* e«nerarf«rmol.S=^R» ,nfwtr, for the 
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The other 

offices in 

T..ondon 

for 

the affurance of 


i.vcs are, the Roy,,/ Ex, /j.-myr x/furanee, the IVt&mlnPr 
and the PtHcan l.ij't Office 


Ga.ed 2ytii Apiil 1721 ; but the original obji'A of the- fied 

company being fea afliiranees, and the true principlea foe creneral formula «! — a P r c 
of afrunng on lives being at that time little underftood, mount o? anv fnm ^'1 ^ »nfw«rs for the a- 

fl is bra.K (1 of fluir bufimfs was at firfl comparatively I^v K.lf ^ payaWe 

fn.a!l : they gene, ally re.iuired a prenni 1 TETS I q“-'t*'-ly, «r daily. Let\ de- 

r'j ncas Tier Cint. withm-f .jnv note the amount of one pound for the firft oavmrnt. 


■ they . out.mie.l to a.Ture upon ..... , 

liie year 1783, when the iiu-reafing importance of thi* theorem mav 
part of their bufintfs, which they had fome years felt, ' Reauired^ 


part of their bufintfs, which they had fome years felt, ' Reauired'the amnmit TV “ ^ *■ 

i..duced them to adopt a regular table of rates of affa- imund^tefeft fur tT^ L-SfO at 3 percent, com- 
ranee, according to the Northamptoa regiaer* of mor- Lk vearlv iJlfteJe^ 'Merea pay. 

uhty, but with a greater addiiimi to f^e real Xa ^ baif.jntly, quarterly, and daily ? 

rAir^i. / S 2yo, R as 1 -OJ, t SS I * . 


ai.iy, Dili wiin a greater addition to the real valiiet 
h.iii bad been made by the « Society for Equitable Af- 
iirancf, on I.ives and .Siirvivoraiip.” This was thoutrht 


0*021 1893 =r /. R 
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•jy4*7>« = /.RXA 

2-3979400 ss: /./. 


250 


th.ii 

fiiraiirtv, on Liven and sSiirvivorfliip.’'' This waa thought 
proper, from the con fide rat ion that the afturt'rs with 
the Ro)«iI J‘Axchar.gc company arc not in any cafe 
liable to a call upon them beyond the premium they 
engage to pay, and have the fecurity of the capital and 
finula of the company ariTing from the other branchet 
of ihcir biifmi fj ; however, the company, finding them- , _ 

fclvcH facccf.ful in their life alTurancci., determined, in ® = ^’^5221 i 6 ^L, 448 ; 10 : , » Amount 
J7<;o, to reduce thtir premiums; and in 1797 made a * — 

flill greater rtdiidiion, by which they arc brought very 
1 edr to theft* above ilntrd. 'I'his company have agents 
in all the principal towns of G’eat Bntain, and arc 
imiiowercil t<i afriire lives in all parts of the World. 

'I'he IVtJimhJlfr Society was effablifhed in 1792, for 
affunng hves, and granting annuities. 'Iheir terms are 
neai'y the fame as ihofc of the Royal Exchange Af- 

am e ; but not being a corporate body, every perfon 
aflunng figni a dechratifm, that he accepts the joint 
llock of the foctety as his fecurity. 

The PElicun Life Office was inftituted in 1797, by 
fome of tlic nniicipal pro|*Tfetors of the Pheenix Fire 
Office. The rates which they have publifhed vary con. 
ndcrably from thofe of the other office. ; but whether A S = j-gee, ,,6 ~ L. nci • , • a 
they arc founded on toore juft principles, time and ev ^ 45 * . 3 . 7;, =s Amount, 

pcricnce muft determine. This focicty air> makes a 
new fpccies of aiTurance, by way of endowment for 
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Malfyrarly^ps 2jo, R s roay, t s= 24. 

0-0107239 ss /. R. ^ 

*4 

428956 

214478 

.2573736 = /.RXr. 

2-3979400 =s/./. 


*0* : 3 J 7i = Intereft. 

^yaneriy. 


Imwal, 

IntJri'ft, 


« 



T W <7 

I N ' T 

^larltr/y.p s= 250, R = J’oiaj, t : :46. 

©•06539 ;o = /. R. 

4« 

431600 
2 I5SOO 


I N V 

iitijj llie fncccHivc (liflcTciiccs 


•25S9600 = /. R X 

*• 397942 - = ‘-p- 

/. S = 2-6569000 — L.453 : 16 ; 8J = Amount. 
250 


Daily, p — 'iSo, R = 

X 12. , 

. 2-5623524 
2-5621929 


203 : 16 : 83 = Interefl. 
3^ros 


'?L 

365 


* + 


365 


*=365 


•0000595 ssl. R. 
4380 


47600 

1785 

1380 


Infcrfccn- 

iKnt 


•1606100 zzL RX^ 

^397940022:/./. 

A S ss 2*6585500 — L.455 : 1 1 i 3t ss Amount. 

^ 

205 : 1 1 1 5i r: Ijitcrdll. 

XNTERPOLATION, in the modem a^ehra, w 
uicd for finding an intermediate term ofa ieriest 
place ill the feries being given. See Algebra and 
Series, EncycL 

The method of interpolation was firft invented by 
Mr Briggs, and applied by him to the calculation of 
It-pirithm?*, &c. in his Arithinetica I.«ogarithmica, and 
his Trigonometria Britannica ; where he explains, ai\d 
fully applies, the method of interptdaftion by differences. 
His principles were followed by Reginal and Moiiton 
tn Trance, ami by Cotes and others in England. WaU 
lis made ufe of the method of interpolation in various 
parts of his works ; as his arithmetic of infinites, and 
his algebrJ, for quadratures, &c. The fame was alio 
happ’dy afiplicd by Newton in various ways : by it he 
iriv^lligated his binomial theorem, and quadratures o£ 
the circle, cllipfc, and hyperbula. Sec Wallis’s Algobri, 
chap. 85. &c. Newton alfo, in lemma 5. lib. 3. Prin- 
r.ip. gave a moft elegant (olution of the problem for 
drawing a curve line through the extremities of any 
number of given ordinates ; and in the fubfequent pro- 
poiiiiofi, ^plicd the folution of this problem to that of 
firvding, from certain observed places of a comet, its 
place at any given intermediate time. And Dr Wa- 
iling, who adds- that a folution ftill more elegant, on 
.fome accounts, has been fince difeovered by MclT. 
>{!chol and Stirling, has atfb refolved the fame pro- 
blem, and rendered it more generali without having re- 
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cou'ifc to finding llie fncccnive difrcrcnccs, Pf.iluf, 

^Tiwif. \t*I. 69. part I. ait. 7. 

INl'liRSCTNDENT, in algebra, is applied to 
quantitirb, when the exponents of ilitir powers are ra- ta— y— 

dical qa-iitilics. Thus &c. are inteiTccn- 

dent quantitie.s. 

INTERSTKLLAR, a v^ord ufed by fome aiiihors 
to exprefs thofe parts of the iiniverfe aic without 
and beyond the limits of our folai lyflein. 

IN l*R ADOS, the iutt^rior and lower fnle, or curve, 
of the aich of a bridge, &c. In contradlflindion fioni 
the extrados, or exterior cu»-ve, or line on the upper 
fide of the arch. Sec /\rch in this 

INVOLUTION and tvoi.uriON, arc terms intres 
duced into geometry by the celebrated Mr liuyglicns, 
to exprefs a pa*'ticul.ir manner of dtfcribiiig cinvilineul 
{paces which occurred to him when occupied in the im- 
provement of his noble invention of pendulum clocks. 
Although he was even aftonifhed at the accuracy of 
their motion, and they foon fuperfeded all balance 
clocks, he knew that the wide vibrations were Imric- 
what flower than the narrow ones, and that a circle was 
not fufficicntly incurvated at the lides to render all the 
vibrations if>chroni>UB. i he proper curve for this pur- 
pofe became an interciling objeft. By a accurate 
lAvelligatton of the motions of heavy bodies in curved 
paths, he difeovered that the cycloid was the line re- 
quited. Xrfird Brounckfr had difonrred the fame thing, 
as alfo Dr Wallis. But wc do not imagine ihit Huy- 
ghena knew of this ; at any rate, he lias the full claim 
to the difeovery of the way of making a pendulum of- 
cillate In a cycloidal arch. It ea'ily occurred to liiin, 
that if the thread by which the pcndtilum hangs be fuf- 
pended between two curved cheeks, it would alternate- 
ly lap on each of them in its vihi aliens, and would 
thus be raifed out of the circle which it defer ibes when 
fufpended from a point. Bui the difficulty was to find 
tl>c proper form of ihofc cheeks. Mr Huyglicus was 
a moft excellent geometer, and w'as polfcfred ot incihu-.^s 
unkr^iwn to others, by which be got ov^rr ahnoil every 
difficulty. In the prefent cafe there wan fvutun.itrly no 
diificuky, the means of iulution onViiiig ilK-n.fclvcs al- 
mofl without thought. He alinoil immeiliatcly difio- 
ve^ed that the curve in queilion w'as the fame cycloid. 

'That is, he found, that while a thread unwinds from ai. 
arch of a cycloid, beginning at the vertex, its extremity 
deferibes the complementary arch of an equal cycloid. 

Thus lie added to this. curve, ahcirly fo remarkable 
for its geometrical pnipenics, iinothcr no kTs cinioir', 
and infinitely exceeding all the others in impuiiancc. 

The Heps by which this property was dlfcoveicd a»'c 
fuch direft emanations from general principles, that 
lliey immediately excited the mind of Mr Iluyghcri'i, 
which delighted in geometry, to profecute this methoi 
of dcfcribiDg or transforming curve lines by evolution. 

It is furprinng that it had not ere this time oc\,uircd to 
the ancient geometers of the la(lcentiii7,aiid particularly 
to Dr Barrow, who (eems to have racked liis fancy for 
almofl every kind of niotion by which curve lines can 
be generated. Evoliuion of a thread from u curve h a 
much more obvious and conceivable genefis than that of 
the cycloid invented by Merfennus, or that of the 
conchoid by Nicomedes, or thofe of the conic fec- 
tions by Vieta. But except fume vague cxprcifioiis 
bj Ptolemy and GaiTcndus, about defer ibing fpirala 

by 
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T iiv a ih'* from a cvi-n’c**, we not re* 
rullcft viiiy thf kl ni 3:7 iotit the wiitin^^s of 

tlic mHll'. Piiui' ; ar.d it is to IJu\ ;he”8 alone tint 
ve arc Indet^tei for this very beantTsii atii important 
branch 1 1 f/ o:ntt'-y. It wrii (Ulf-rvtJ both ot jhefe epi- 
thet ^ T he theorcnn which ci nfliliite the rb; ‘trines c'f 
cvnh.tioM .ifL remaikt-l)le F-)!* th.*Ir 'AM-fpiciiitv and ncat- 
ntf«- Nothi.ig hai fo tnncli conlrihiitt d l> give iH clear 
'.lo^h>rl3 of a vtry delicate fubjiH of r.etthe.'Cialiral dif- 
cMiTion, mmcly qurvatiirr*, niij ih.c mcafare and varid- 
lioiis of ctirvature. It had hreome the f'ibj> A of very 
ketn debate ; an 1 the notion;, entertained of it were by 
no nicans dillinCt. But nothing can give fuch a pre- 
clfc v'onceptlon of the difference of curvature, in the 
dllTeient parts of a cycloid or <ither curve, as the behold* 
iiig it'i dtfeription by a radius continually varying in 
length. This doctrine is peculiarly valuable to the (pe- 
culator in the higher mcehanit a. The intenfity of a dc- 
detting force is cflimaied by the curvature which it in- 
duces on any reffilineal motion; and the variations of 
this inttiility, wliich is the charaAeridic of the force, 
or what v\c call its nature, is inferred from the varia- 
tjniM of I liij curvature. The evolution and involution 
of c irve lines have therefore great claim to our atten- 
tion. But a Wnik like* ours can only pit>pore to exhi- 
bit an outline of the fubje^l; and we mull refer our rea- 
dcis to tliofe eminent authors who have treated it in 
detail. Varigium, in the Memoirs of the French Aca- 
eh’iny for 17:6, has been at immenfe pains to prefent it 
in every form ; J.imea Bernoulli has alfo Ireattcl the 
fubjeet in a veiy general and fydematic manner. Some 
account k given o\' it in every treatife of fluxions. Wc 
rccoiiimtiid the original work of Mr Huygheus in par- 
ticular; and do not hcfiUtc to fay, that it is the fineft 
fpccirrcn (of its extent) of phyfjco- mathematical dif- 
cufll ui that ever has appeared. Huyghens was the moil 
of all modern geometers ; and both in the geo- 
metrical and phylical part of this work, De Horologto Of- 
■ /'V./ lie lui prefer ved llic utmofl rigour of denoou- 
itraliou, without taking one llep in which Euclid or 
Apollonius would not have followed him. 

ju vat intfgros acceckre fonta 

htiurirc. 

Such aiitliors form the tallc of the young mathema- 
tician, and help to preferve him from the alinoil mecha- 
nic!*.! pioccdure of the expert fymbolical analyft, who 
arrives at his conclufion without knowing how he gets 
thither, or having any notions at all of the magnitudes 
of which he is trtating. 

'I'here arc two principal problems in this dodrine. 

To nfeertain the nature of the figure generated by 
the evolution of a given curve. 

il. To iJeicrminc the nature of the curve by whofe 
evnlutuin a given curve may be generated.— Wc Ihall 
confider each of thefe in order, and then take the op- 
portunity which this fubje6l gives of explaining a little 
the abdrufe nature of curvature, and its meafurcs ami 
variationp, and take ootioe of the opinions of mathema- 
ticians about the prccifc nature of the angle of Ciintad. 

The curve line \ffCl)EF (^g. 1.) may be confidtr- 
cd as the edge a crooked ruler or mould ; a thread 
may be fuppofed ajacl.cd to i* at F, and ilicn bppcJ 
along it from F to A. ifthr thread be now led away 
^/rom Af keeping it alway. tight, it' plamthat the cx- 
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treinity A mud deferib: a curve liw^AlfCtief andlnvo^iition. 
that the detached parts oF tin* threiul will always he 
tangents to the curve ABCDJ^F. In like nvinrAr wmH 
ihc curve lino Y tl‘ c h A' b; dcFcribcd by keeping tin? 
thread fail at A, and unlaL|.ing it from the oihci end 
of the mould 


Th\s pioccfs was cillcd by Mr [Iiiyghcns the Evo- 
LUTios of the curve ADF. ADF is called the Evo- 
LUFF.. Ail/wiib named by him the Curve bv Evo- 
Lunov. It has been fince more biieriy termed the 
Evolutrix, or unlapper. It has alfo been called the 
IrvoLUVE; bccaufc, by performing the procefs in the 
oppoflte diredion fJ A, the thread is lapped up on 
the mould, and the whole fpace ADF f ti A is folded 
up like a fan. The .detached parts C r, D ^/, or C c\ 
Dd^ See. of the thiead, arc called Radj'i of rtfs Evo- 
LUTfi; perhaps with fome impropriety, becaufe they ra- 
ther refemble the momentary radii of the evolutrix. Wc 
may name them the evolved radii. T^jie beginning 
A of evolution may be confidered as the vertex of the 
curves, and the ends F and / may be called the terms. 

Th^re is another way in which this defeription of 
curve lines may be conceived- Iiiflcad of aTthread F/‘ 
gradually lapped up oq the mould, we may conceive 
F / to be a flraight edged ruler applied to the mould, 
and gradually rolled along it without Aiding, ■ fo as to 
touch it in fucceflion in all its points. It is evident, 
that by this procefs the point / will deferibe the curve 
fd A, while the point F deferibes the other curve ¥d a . 
This way of conceiving it gives a great exteniiori to the 
dudrine, and homologates it with that genefis of curve 
Hues by which cycloids of all kinds are deferibed, and 
which we may diftinguifli by the name of Pkovolu- 
TiON. For it is^in, that the relative motions of the 
points A and i are the fame, whether the ruler 6BV roll 
on the tmotdd ABF, or the Oiould roll on the ruler ; 
but there will be a great difference in the form of the 
line traced by the Jefcrjbing point, if we fuppofe the 
plane on which It is traced to be attached to the rol- 
ling Sgurc. ^Thus,^ when a circle rolls on a ftraight 
line, a point in its circutiifercnce traces a cycloid on the 
plane attached to the ftraight line, while the point of 
the ftraight line which c^uitted the circle deferibes on 
the plane attached to the circle anotlicr line ; namely, 
the involute of the circle. This mode of defeription aU 
lows us to employ curved ruler in place of the ftraight 
one I B ; and thus gives a vaft.extenlion to the the- 
ory. But at prefent we ftuU confine ouifelves to the. 
employment of the ftraight line ^ B F, only keeping in 
mind, that there is an iutlinate connexion between the 
lines of evolution and of provolution. ^ 

By. the defeription now given of this procefs of evo- 
lution and involution, it is plain, 

1 . That the evolution is always made from the (Jon- ’ 
vex fide of the evolute. 

2 . That the evolved radii B Cc, D d, See. arc re- ‘ 
fpedively equal to the arches BA, C A, DA, dcc.\’f the 
evolulc w’hich they have quitted ; and that ^ B r C' r\ 
dD d’y Sec. arc always equal to ihc whol^* arch ADF, 

riiut any point B uf the lapped up ^thread ^e- 
feribes during its evululiou a curve line li y ^ 1 / pa- 
jjlitl t.f be di f; becaufe thefe cnrvci arc always cqui- 
dillnrl from each other. 

4. Tiiat if the thread extend beyond the mould as a • 
Un^enL to it, the extremity » will defenbe a pa’-allcl ?)v 

, equidiftaut 
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Tnvo!u'i'>iJ-cj;i!i'dl(liint curve.* % lyir;^^ without AhcHef. 

T'lOin thir* it appears iJial B ^ r ia the complete evo* 
Imtm’x of'h’KDCB, w’hilc b t! a fis tlie t volutrix ot tliat 
:i»vh, rMi»i the iuMcd tangent B b. In like manner, the 
lap'Ki^ rp thread ADF, vuli the added pail F.\ dc- 
kiilt.'-iii' evohitrix V y\'. 

5. II lutfii any point C of the evnl ite there he diawii 

Iiiit' I /', C e, C r/, C/, iiv'r. If) lie: evuhitrix, lliofe 
x^li (')) a- e int.'.c rcirote frtim the veitex aie pTcater tliMi 
t’l ! ' which aie neHrei. Diaw B e C, f/ 1), f Jl, 
lojfl.iajr the cxolute. C /» is his tliaii CB -F B /* ; 
liiai h ( ?), than (' r. 1 )(' C fr Is equal to 

i) </, which is Jela than IX' + i'iierfil'ore C c is 

h li than C\/, 'tunv let C f cut D 1/ in /*. Then 

-J- ;• IM' is prreater than r K. But < E is equal to t! r 

;• ^)K. Thmfoic e t is greater than u r ; and 
rCi&petue/ than f/r + r C, which is greater than 
i C. Therefore < C is gieatcr than rC. 

6. Hence it follows, tliat a circle described round 
any poii't iff the tvoluie, with a ladius leachir.g to any 
pouit i)f tlie evolutrix, will cut the evolutnx in that 
point, and be wholly within it on the fide remote from 
the vcitcy, and without it on the fide next the vertex. 

7. The evolved radius cuts every arch of the evolu- 
trix perpendicularly, or a right line drawui through the 
inlet I'cdtion at right angles touches the evolutrix in 
that •point. Through any point t! draw the line vtJ i 
at right angles to d D. The part of it wi d next to the 
vertex is wholly w'ithout the curve, becaufe it is with*, 
xHit the circle deferibed round the centre 1) \ and this, 
circle is without the evolutrix on that fide off/ which is 
next llie vertex (6). Any point t on the other fide of 
d is alfo without the curve. For let / e E be another 
evolved radius, cutting D f/ in 11 : then n d is lefs than 
n /, becaiife n dt ia sl right angle by confiruftion ; and 
therefore d h acute. But becaufe E«i -{• is D arc 
greater than ED, E « + n f/ arc greater than El> + 
Vd, that is, than Er, and n d is gi eattr than ne. There- 
fore, fince it is lefs tlian ri ^ it fidlow's that ne is much 
lefs than n /, and / lies without the curve. Therefore 

'^he whole line m dt is without the curve, except irt the 
pfunt d. It therefore touches the curve in //, and the 
radius D d cuts it at riglit angles in that point. By the 
fiimc reafoning, it is demonfi rated, that all the curves 
A I d /, « d r p, A' 6 ' it f\ «' 'd d f are cut perpendicu- 

* larly by the tangents to the evobite. Alfo all thefc curves 
interfed the evolute at right angles in their vertexes 

It follows from 'this propolitiun, that from every, 

• point, fuch as j, or i, or 0, 5 :c. in the fpacc AOF com- 

prehended by the evolute and its extreme tangents AO, 
FO, two perpendiculars may be drawn to the evolu- 
trix A f/f ; and that from any point in the fpace with- 
in the aiigle A 0 /only one perpendicular can be drawn; 
and that no perpendicular Can l>e drawn from any point 
on the other fide of ADF. Apollonius had obferved 
thel'e circiimiiaiices in the conic fediions, but had not 
.thought of marking the boundary formed by the evo- 
lute* ADF. Had he noticed this, he would certainly 

have difeovered the whole theoiy of evolution, and its 
importance wi fjicculative geometry. 

> It alfirtdlows from this propofition, that if a curve 
hhcdff is cut by the tangents of ABCDEF at 
right angles in every point, it will be deferibed by the 
evolution of that curve : For if the evolutrix. whole 
vertex is A , be really deferibed, it will coincide with 
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A/ r d in A, ar.d liave tlic fame UMgei.t ; It llierefcrc I :vo\i‘.V,n. 
does not deviate fiom it, olherwife tlicir tangents vvoul 1 
feparatt, and wouu* i.(jI both he at right angles witli 
the lines tf^iTching the c\uiiilc. They mull il-ucloic 
coi'h’.ide rhroiigluiuf. 

'n, iIjc ii’iM'.s b r il and ^ interctplrd by the 
fimc I? Hi BA aiij D 1/, may Ic cartil lO/inatrir ; ;iiid 
the a.iglM rontaiiicd bclWLMi llit taegen- (’ravvii lino' 
thcM- txirtmir'c= arc Cijii:*.!. 'I’Imj-* ih- .n'..le ' in e- 

qu::l to //•f.: I)ut ah liOiii.',h ]u: alLl, an:! roi,- 

tainifig tlic lame argli Ijctweeii tin ir ia:igi..ii’ and be- 
tween iheir radii, they arc not fmiilar. 1 Inih, iK. .\ ( li 
"i' has a curvature at « that t!ic fauie wilh that ot 
any circle wliofc radius r» tqnal to •'■ ; but the cu’*- 
vaturc :it A is incompanblc wn'lh it, ami uiiiiiLariMri|jI':, 

^i'lie fame may be faid of the ciirvatmes at ;md at i^. 

9. If a circle udx be dtl’cnbcd r juni ihe cciitu D 
with the ladiiis U r/, it both touche-' aiul cuts the i vy. 
lutiix in the point dy and no ciicle can lie deleiibuil 
touching the curve in that point, asiJ b' lv^ein 

it and the circle udu. : For fince it loui'lua ibe cii’\c 
in r/, its centic mull be foincwdicie in the line ./D j)u- 
pendicular to tnd /, It cannot be in any poi it w uiore 
remote from d than 1) is ; for it wouUl j.als wlihoui tiu* 
arch duy and lie more rcniote than d u ijom the arch </ 
of the evolutrix. On the otinr fide, it wonl » iml.t ! 
pafs wfithoiit the areli dx, which lits wiihi.i tiie .n.-b 
deoi the evolutrix : but it would alio jufi; ^Aith i 'i 
the curve. For it has Ikcm airc<v,'y dt numiliatcd (;) 
that /id is greater than r/r; and ihc cuivc v onid lie 
between it and the ciiclc f/ s. 

Thus it appears, that a circle defiriUd viiili the ( . 
volvcd radius appu»aches maier lo the curve, 01 toucht: 
it more clofely, than any other circle ; all othei cuehs 
either iiilerfect it in meabn.iblc angko, or arc within 
or without the curve 011 both fidcs oi ihe point ol nm- 
tail. This circle M (/ has ihircforc the fame i in va- 
tiirc with the curve iu tlic point ( f contact and eoahl- 
cencc. It is the kqlucu riv »• c 1 k cli , the ciiclc nf crpial 
curvature, the o s c c l a t i n r : c 1 :i c l e (a name give n i i 
by Eeibnit/.). The evolved radius of the c volute i.. ihe 
RADIUS OF CURVAJ’URI. of iht evolutiix, and the point 
of the evolute im the ri.NrRi- oi- cckva 1 1- rl .it the 
point of coiiia^l i^ilh tfie evolutrix. i he evolute l^ 
the geometrical lc>ciis of all the ccnlu s of euivatnre of 
the evolutrix. 

'I'his is the moll important circumll niee of the w hole 
dodlrine of the involution and evoluliou of ciir\e hue-. 

It is aifumed as a felf evident truth by the precipitant 
writers of clemenls. It is indeed very like truth: bo:* 
the extremity of the thread is a momentary radius during 
the procefs of evolution; and any minute arch of tlic tvo- 
lute nearer the vertex mull be conceived as more iucurva- 
ted than the aixih at the point of contad, bccaulc dcl'ci i- 
bed with (liorter radii : for the fame reafon, all beyon j 
the contad mull be lefs incurvaicd, by reafon of the 
greater radii. 'L'hc cuivature at the contact mull be 
neither greater nor lefs thaq that of the circle. But 
we thought it better to follow the example of Huy- 
ghens, and to ellabli/li this leading piopofiiion on the 
lirideil geometrical reafoning, acknowledging the fin- 
gular obligation which mathematicians are under toiiim 
tor giving them lb palpable a method of fixing their no. 
tions on this fubje^t When the evolute of a curve is 
given, we have not only a clear view of the genefis of 
C the 
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thi! CTirvc, rK\\') a lu-at i n! arrMirr-tc mi'clianical ni*'thod fume very Iiitilcute qu< lliona and erronemia nuliou^. 

ilLlV-ribnv.^ it, but alio a il’llir-'t comp*chen(iou of tlie 'L'herc can be little cUm^'t of their impropTU ly : l^or 
v^ludtr eiuvatuu-, a-ul a onncelcd view of its griuUial when \vc fay, that llie curvature at A iiilini^vfly ^ri -it- 
varint itiTo. t**' than at we ilo not leeollc^t lliat theilixure ul tlic 

W«- fpeah oT curvature that is j^reatcj ami le (Ter; ami wh<»h arch A /j- is equal to that of t^e wliole artli ^ ", 
eveiy itfuii la* a j^entral knowh(i^rc or roiiceftioii of and the flrxuic at A nnill cuIkt niaAt a pari id ilic 
the d Vreiicc, ami will fay, that an ellipiis is more uholc flexure, or it mull I'e foiiKthin^^ difpiritc. 

C iirvL -^l the extremities of the tranfverfe axi"; than any 'I'hi. evuhitrix A /y e //‘ ( 2 .) of tlic eomiiion e- 
v'h re cite. But before we can inftitiitt a comparifon quilateral hyperbola exhibits every pofllbk* ma^nitmle of 
bct.vcen them with a precilion that leads to any thinj;, ciiivatiirc in a very frnall fpace. At the veitex A ol the 
we mud agree al>out a meafure of curvature, and fay hypcibola it is perpemlicular to the curve ; and thce- 
what it is we nKuii by a double or a triple curvature, fore lias the trai.fveife a.xis A t A' for its tangent, d'he 
Now there are two ways in which we may confider curv iturc of the cvolutrix at A is called iiifinitely g*eat. 
curvature, or a want of redlitude : We may call that As the thread onl.ips from the branch A li(^, its txiu> 
curvatiirc which, en fpace, carries ns mily diferibes U is plain, that the Lvohitnx 

twi e as far from the ftraight line ; or we may call that mud cut the aflymptotc H at right angles in#fomc 
a double curvature by vi'hich we deviate twice as much point G, where the curvatiiie will be w’hat, called in- 
from the Gime dirtdlion. Both of thefe meafurca have finitely frnall ; bcc^nfc the centre of curvature has re- 
hetti adopted ; and if we would rigidly adhere to them, moved to an infinite diflance along the branch AF of 
there would be no loom for complaint : but mathemati- the hyperbola. This tvolutrix may be cmitinued to 
liana have not been deady in tliis rifpcit, and by mixing the vertex of the hyperbola on the other fide of the*af- 
and cunfuinidiiig tlufc mcafures, Iiave fnquenily puzzled lymptotr* by caufing the thread to lap upon it, in the 
tlu ir rt.KU‘»^s All agrte, hnw'cvcr, in their firll and fame way that Mr Huyghens completed his cycloidal 
f!mj)h' mtafiires of curvature, and fay, that the curva- ofcillation. Or w'c may form another evohitrix u lyS p 
inrr nf an aich of a citcle is as the arch direftly, and * ^ A'', by lengthening the thread from G to the 
70 - the radius iiwerfcly. This is plainly meafuring cur- centre of the hyperbola, and fuppofing that, as Toon as 
vatu re by the diflctiton from the firft dire£lion. In an the curve f> is completed, by Unlapping the tlfrtad 
arch of an inch long, there is twice aa much defledlioti from the branch ABC, another thread laps upon the 
from the fitd dire^tnui wben the r&dius of the circle is ' hyperbola A'' F'^ This Ufl is confidered as a more gc- 
oi li.ilf the length. If the radius u abcut ^ylthinchfSi ometrical evolution than the other : For the mathema- 
an .uvh of on-: inch, in length pniduccr a final ditc^ion tirians, extending the doctrine of evolution beyond Mr 
uTie dt 'tree diiTnent fiom the fiid. If the r: dius is 1 14^ Huyghens’s reftriAion to curves which had their con- 
inches, the deviation 1.’, but half of a degree. The linear vexity turned one way^ have agreed to confider as one 
fmm the flr.iiglit path is alio one lialf. In continued evolution whatever will complete the curve 
*]\ cak of circles, tlunfiue, b(»ih meafurcs agree : but expreffed by one equation. Now the fame equation 
in )v far the grcntcll number cf cafes they may differ exprefles both the curves AF and A"F'| which oc- 
«.\ce< dingly, and the change of diicction may be great- cupy the fame axis AA'. The cycloid employed by 
t' \ when the linear devidiiou is leatl. Fhxure, or Huyghens is, in like manner, bui one continuous curvc» 
ihan >f i.liitction, is, in gtni’ial, the mofl fenfible and defciibed by the continued provohition of the circle 
the niMil important elrtra^ltT of curvature and is iin- along the ftraight line, although it appears as two 
ckifluud tc be its criterion in all cafes. But our pro branches of a repeated curve. We fhall meet with many*" 
ctiRs fur difeuvcririg its quantity are generally by firfl inflances of this lecmingly compounded evolution when 
di;i ii\t ring the liriear deviation ; and, in many cafes^ treating of the fecund quefiion. 

jiart irnbirly .1 our philofuphical inquiries, this linear Since the arch A ^ contains every magnitude of 
dev'...tum is our principal ohje^. fierce it has hap- curvature, it appears that every kind of curvature ma/ 
pcnid, that the inathematici?n has frequently ftopped be produced by evolution. We can have no conception * 
fli irt at this rcfult, and haa adapted his theorems chief- of a flexure that is 'greater than what we fee at A, or 
ly to this dciexniinaiion.^ Thele dlffcrencts of object Icfs than what wc fee at C ; yet there are cafes which 
have caufed great coiifufion in tlie methods of confider- feem to fhtw the contrary, and are familiarly faid, by • 
ing curvatmc, and led to many dlfpiitca about its na- the grcaleit mathematicians, to exhibit curvatures infi- 
tuM, iind about the angle of contaci ; to^ which dif* niuly fmallcr ftill. Thus, let ABC (fig. $-\hc a co- 
puicti there Nvill be no end, till mathematicians have a- nical parabola, whofe parameter is AP. I.ciVVEF be 

gretd m ihtir manner of exprcffing the mcafures of a cubical parabola, whofe parameter is A(T* If we 

cufvnfmc. At prefent vie abide by the meafure al- make AC^to AD as the cube of AP to the cube 
rru k- given, and ue mean to exprefs by cuivature or AQ_, the two parabolas will inteikdl each otiur in the 
flixiiie the change of dirt ion. ordinate DB. For, making AP = /, and 

'n.i.s being pren.ifed, wc obferve, that the curvature and calling the ordinate of the conic parabola^, th^t* 
of all thefe curves of evolution where they feparate of the cubic parabola and the indett rminate ahff iffii 
from their cvi lutes, is incurnparahle with the curvature Al) .v, we have 

in any other place. In thifl point the ladiii.^ has no /»^ : = n : x-, =. q' : p.nd p : q : 2 ; 

magnitude ; and therefore the curv:iture i.s faid to bo but q \ p 7:1. q x p^ \ therefore, by cornpohtion, ^ 

infinitely gre if. On the other hand, if the evolved p^ : q'- = : /> v = //k y\ ami p : q - <7 :y ; 

curve has ftn affymptote, the curvature of tin- vuhitrix th.-rdorc js =: y, and the parabolas interfedt in B. ‘ 
of the adj itent branch is faid to be infi.ii.,!y frnall Now, breaufe in all parabolas the ordinates drawn at 
1 hefe exprcfllous bcccming facnilidz^ have occailoiicd the extremity ol the parameters arc equal to the par^v 

metci'is 
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Iiivolu’^ori. mcterfi, the IiuerfcftionG 1/ and p will he In a line A r/p^ 
t u'hjch iiuikes halt a iij<ht dii^;Ie with the axis AP. 
'I'hertToi^*, when A(^ ift j^reater than AP, the point </ 
is wlihout the iooic'd jnr.ihnl.^, and tlie whole arch of 
the cubical parabola cut off by the ordinate DB is alfo 
wliliout it; but when iVC^is lcf^ than AJ\ q is within 
the conical parihola, as is alfo tisc arch // B. Thcie- 
lore the reii'ainin^r arch BKA is uithoiit it, and is 
thertfore Itfs incuivatcd at A. An ciullels number of 
conical parabolas of finaller cui v'*liire may be drawn by 
enlaiping AP ; yet tlicrc will Ih'll be an arch AEB of 
the cul.'ical parabola which is without it, and therefore 
Itfs incurvated. Therefore the curvature of a cubical 
parabola is lefs than that of any conical parabola : It 
is faid to be* infinitely lefs, becanfe an infinity of cubical 
parabolas of fmaUer curvature than AEB may be drawn 
by enlarging AQ^ 

It may be demonftrated in the fame manner, that a 
paraboloid, whofe ordinates are in the fubbiquadrate ra* 
tio of the al?lciffae, has an infinitely fmaller curvature at 
the* vertex than the cubical parabola. And the curva- 
ture of the paraboloid of the next degree is iifflnitely 
kfs than •this ; and fo on continually. Nay, Sir Ifaac 
Newton, who Biff took notice of this lemarkablc cir- 
cumffance, demonffratee the fame thing of an endlefs 
fucoefTion of paraboloids interpofed between any two de- 
grees of this ferits. Ncqtte novit (fays he) natura /iW- 
tm, 

. If this be the cafe, all curves cannot be deferihed by 
evolution ; for we have no conception of a radius of 
curvaturt* that is greater than a line without limit. The 
theory of curvilineal motions delivered in the article 
Dynamics muff be imperfed, or ‘there muff be curve 
lines which bodies cannot deferibe by any powers of 
nature. The theory thcie delivered profefles to teach 
how a body can be made to defciibe the cubical para- 
bola, and many other curves which have thefc tniinite- 
ftmal curvatures ; and yet its demonffratlons employ 
the radius of cui*vatiire, and cannot proceed without it. 
We pioftfd ourfelves obliged to an attentive reader 
'^who has not favoured ns with hi$ name) for making 
this obfervation. It merits attention. 

There mutt be fomc paralogifm or ndfconception in 
:i 11 this langih'ige of the mathematicians. It does not 
titctffanly follow from the arch AEB lying without 
^ the arch AID, that it Is lefs incurvated at A ; it may 
he more incurvated between A arid B. Accordingly 
we ftc, that the tangent BT of the conical parabola is 
lefa inclined to the common tangent AV than the tan- 
gent B / of the cubical parabola is ; and therefore the 
flexure of the whole arch AEB is greater than that of 
ilio wholt arch AIB ; and we fhall fee afterwards, that 
there is k part of ARB that is more incui vatcd than 
airy pail of AIB. There is nothing correfpording to 
this unmeaning and inconceivable fucceirion of feriefesof 
magnitudes of one kind, each of w'hicli contains an end- 
jefs variety of iudivuluals, and the greatett of one feries 
iiifiriitcly lels than the fmall^-ff of the next, &c. ; there is 
iiolliing like tin's denionli rated by all our arguments, 
ill none ^ •thefc ilo v\c ever treat of the curvature at 
A, but et a curvatuie which is trjt at A. At A wc 
have none of the lines winch are iiKiifpenfably ntceffary 
for the demofiftration. Ik Tides, in the very fame man- 
ner that wc can dtferibc a cubical paiabula, and prove 
^at it has an arch lying without the conical parab Ja, 
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we can deferibe a nick*, and demonttrale that it Ins ;il- Involufc'n* 
fo an arch lyir.;r without the pirabola 'I'licfe inC.mte- nr— 
limal curvat”.res, therefore, are not \v:i»Taii(ed b) our 
arguments, nor dots it yet .'iiiptar that ih.eie i-e cu'-ves 
which cannot be deli-iibed liy evolution. Wc arc al- 
wa>8 piTr.zIcil when wc fptrk i>f rnTnltes and iiiniiiieli- 
mals as of fointthlng precife and dtti imimtc ; wlicicas 
the very denomination precludes all dctcisnination. W*: 
take the' dillinguifhing ciicumlUnce of ihofe dlfFcrcnf 
orders for a thing clearly uiideiltood; for wc build 
much on the dittindion. We conceive the cn-vatuve 
of the cubical parabola as verging on that of the com- 
mon parabola, and the one ferie-, of curvatures as be- 
ginning where the other ends. But Newton has Ihcvvn. 
that between theft' two feriefes an cndlrfs num>icr of fi- 
mtkir ferit'fes may be interpofed. The very namc^ gi- 
ven to the curvature at the extremities of the hyperbo- 
lic evolutrlx have no conceptions annexed to them. At 
the vertex of the hyperbola there is no line, and at the 
interfedion with the aflymptoic there is no cm vature. 

Thcfe unguarded expreflions, therefore, fliould not 
make us doubt whether all curves may be defcribcd by- 
evolution. If a line he incurvaltd, it is not duiight. 

If fo, two perpendiculars to it mull diverge on one Jlde, 
and mull converge and meet on the other in ftime point. 

This point will lie between two other points, in which 
the two perpendiculars touch that curve by the ewul i- 
tion, of which the given arch of the curve m iy be dc- 
fenbed. Finally (which fliould da-i le tlu. quclBon ), 
wc ihall fee by and bye, that the cubic, and all h’ghcr 
oirders of paraboloids, may be fo dtfcribcd by cvulu’ion 
from curves having affyniplotic branches of determi- 
nable forms. 

kSuch arc the general affe^lions of lines generated by 
evolution. They are not, properly IpeMkb'g, peculiar 
properties; for the cvolutrixes may be any eurve lines 
%vhatever. 'Fhey only ferve to mark the mutual rtlatiunj 
of the cvoluies with their evolutiixcs, and en iblc ui to 
Con{lru£l the one, and to difeover ila propeitle<i by 
means of our knowledge of the other. \\\ pioceid to 
ihew how the propeities of the ivolutrix may be deUr- 
Rltned by our knowledge of the evolutc. 

This proble'm will not long occupy ai lent ion, heing 
much limited by the conditions, (hic of the flitt is, 
that the length of the thread evolved mall be known in 
every portion ; Therefore the length of lire evolved 
arch muft^ in like manner, be known ; and ties, not 
only irt ioto^ but every portion of it. Now this* is not 
univerfally, or even gener.^lly the c.ife. Tfic length 
a circular, parabolic, hyperbolic, arcli has not yet been 
determined by any Anile equation, or geomeiiieal con- 
ilru6lion. Therefore rheir cvoluirixes cannot be dair- 
mtned otherwife than by approximation, or by compa* 
rifon with other magnitudes equally undtUrmined. Vet 
it fometimes happens, that a curve is difcoveied to e- 
volvc into another of knowm properties, altbtnigli wo 
have Dot. prtvioiifly difeovered the length of the evolved 
arch. Such a difeovery evidently brings along with it 
the rc6ti Beal ion of the evolute* Of this we have an i;i- 
ttance in the very evolution wliich gave occalion to the 
whole of this doctrine; namely, that of the cycloid ; 
which we ffiall therefore take as our firff example. 

Let ABC (lig. 5.) be a cycloid, of which ..\D 
the axis, and Alil'i the generating ritcle, aiul Atr a 
tangent to the r;cloiJ at A, and equal lo l)C. Let 
C 2 BKK 
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Invo'uiior. BKE touch ihc cyrloul in B, and cut Afz in K. It 
w— ‘s—— jj. rtqnired to Hnd the httuition of that point of ihcline 
BE which h?.d unfolded fioui A ? , 

Draw BH pJ'ni'llcl to the hair DC of the cyrh)id, 
rutli'-^thr pin-atini^ circle i.i II, and join I I;^. l>c- 
f. rihr a ci-clr KKM etpial to the rating circle 
AIM), touching ACr in K, and cuttlrg Blv ui forne 
p.ir.t F. It is known, by the propnties of the cycldd, 
:h.u RK Is equal and parallel to fl/v, and that lill is 
f.j.ial to thr arch A ^ II. Beoaufc the circles AMD 
:i'id KEM are equal, and the angles IIAK and AKE 
are etpud, the chord.* AH and KE ciitrdf equal arches, 
and ;iU‘ themfelves cqiiril. Bccaiile BlIAlv i«i a paral- 
hhuTiim, AKib equal to 11 B ; that is to the arch 
A i? H, tl'At is, to the arch K m E. lint if the circle 
KI'.M had htMi plac'd on A, and had rolled from A 
to K, the arch ddergaged would have been equal to 
A K, and the ptjict which was in contact with A would 
now ! e in E, i the circutiderenco of a cycloid AEF, 
equal to C13A, having the line AH, equal and parallel 
to DC, foi its h.Me, an<l OF, equal and parallel to DA, 
fnr its avi‘5. And if the <liametci‘ K^- he drawn, and 
EM be ioiwed, EM touches the cycloid AKF. 

Cor. The ardi BA of the cycloid u equal to twice 
the paiallrl chord HA of the generating circle t For 
this arch is equal tt» the evolved line BKE ; and it has 
hem (hewn, tliat FK i^ equal to KB, and BE is there- 
fore equal to twice BK, or to twice HA- This pro- 
petty had indeed been dtinon 11 rated before by »Sir Chrt- 
(lopher Wren, tjuite independent of the do^lrineof evo- 
lution ; but it is here as a legitimate rcfult of 
this doArinc, atid an example (d' the ufc wdiich may be 
made of it. Whenever a curve can be evolved in- 
to another which 1^ fnfce’ptible of arnirate determina- 
tion, the i'Tch of the evolved curve is determined in 
Iciigih ; for it always inakt.s a put of tin? thread whofe 
rxtrtrnity difcri^'t.s ihc cvolulrix, and its Icrgtli is 
found, by t'aking trom the whole lenoth of the thread 
that pait winch only louche’ the cutvv at its veruK. 

'riiis gcrufjs of the cycloid A i* 1\ by evolution of 
•he V jehn'd ABC, kITo give.s the nujft palpable and fa- 
ti^fa^•1()^'y dclnmination nf the area of the cycloid. For 
li'icc BE ii always panilel to AiT, AH will fweep 
river ilic whole fuiface of the lernicia'Ie AJID, while 
BE 1 .vt < ps over the whole fpace CBAEF; and fince 
V. E Is always double of the fimuUaneons AH, the 
ipaee CB AKF IS quadruple of the kmiciuh* ADD. 
lint the fpjce dclerlhed in any moment by BK is alfo 
oi.efomth part of that deferibed by BE. 'rherefurc 
tin area (I AEF is three limes ihe femicircle AHD ; 
.u (! the fpact DHABC is double of it ; and the fpacc 
Cl’ Ati is equal to it. 

Sir llaac Newton has extended this rcraai kabic pro- 
p- rty of evf.'lving into another curve of the fame kind 
u the whole clafs of epicycloids, that is, cycloids form- 
ed by a point in the circumference of a circle, while 
the circle ndl.s on the circumkrenee of another circle, 
either on the convex or cor cave fide ; and he has dc- 
nonilrattd, that they alfo may all be rectified, and a 
fpacc aflignrd whlcli is equal to their area (Sec Prlnd- 
fui. B. 1. prop. 4S. 5te. ). He dcmonlfrates, that the 
whole arch is to four limes the diameter of the gene- 
ralirg circle as the radius of the baft to the Ann or 
difiercnce of thofc 0^ thebafe and the grintafinr ciicle. 
We recommend thtfc prouofuions to the attcnrvjn of 


the young reader wlio W'iihcs to firm a good tafte ni bivnl-ifion 
nnthem.itic?-l rcfearches ; he will iheie fee thg gcome- ‘ ' 

Iric.il piineiple.s of evolution elegantly exemplified 

AVc may jnd ohlerve, before quitting this tiais of 
curves, that many W'riters, even of fome eminence, in 
Ihtir compildtions of elements, give a veiy faulty proof 
nf the portion r)f the langtut of a curve defciibcd by 
rolling. I'hty fay, for exaiiqile, that the larg'-nt of 
the cycloid at E is pt^rpendiLMilar to KE; hecaufe the 
line KE i.s, at the moment of defeription, turning 
round K as a momentary centre. This, to be fme, 
greatly fhorlcii.s inveftigation ; and the inference 1.4 a 
ttulh, not only when the rolling figure is a circle roll- 
ing on a ftraiglit line, but even when any; one figure 
rolls on another. Every point of the rolling figure 
really h^ins to move perpendicularly to the line joining 
it with tlie point of contaA- But this gtiiffis of the 
arch E.", by the evolution of the arch B fhews that 
K is by no means the centre of motion, upr HK the 
radius of curvature. Nor is it, in the cafe of epicy- 
cloids, trochoids, and many curves of this kind, a veiy 
cafy matter to find the momentary centre. The circle 
K£M is both advancing and turning round ift centre , 
and thefe two motions are equal, bccaufc the circle docs 
not Hide but roll, the detached arch being always equal 
to the portion of the bafe wlitch it quits, ’i’hen fo'c, 
drawing the tangeata E^, Mj;s and completing the pa- 
rallelogram E/M^, E/ will reprefent the progref 
five motion of the centre, and Ejf the motion of loca- 
tion. EVT, the motion compounded of thefe, mull be 
pcrfiendlcular to the chord EK. 

The inveftigation that We have given of the evoliitrix 
of the cycloid has been fomewhat peculiar, being that 
which offtred ilfelf to Mr Hityghcns at the time when 
he and many other eminent mathematicians were much 
occupied with the fmgular properties of this curve. It 
docs not ferve, however, fo well for exemplifying the 
general proctfs. P'or this purpofe, it ij proper to avail 
ourfelves of all that wr know of the cycloid, and parfu 
cularly the equality of its arcli B.\ to the double of th^^ 
parallel chord H.A, This being known, milling can 
be more fitnple than the dcterrnuiation of the cvtduinx, 
either by availing ourfclvts of every proptriy of the cy- 
cloid, or by adhering to the general procefsof n fen 
every point to an abfciHa by incari'? of perpendicular 01 
dinates. In tlie Inll method, knowing that BK is 
ckiuble of BK, and tbircforc KE equal to HA, and 
KA BH, =; H A, =: K m E, we find E to he the 
dTciibing point of the circle, w'hich ha-! rollc:* from A * 
to K. In the other method, we nr:ll tlraw KN jn*- 
pend’cular to AG ; then, bccaiife the point lE inoWh, 
during evolution, at gght angles to BE, E*K i** the 
normal to the curve deferibed, and NK the fubnonnal, 
and is equal to the coirefponding ovdiirate H' I I'f rhe 
generating circle of the cycloid ABC. Thni being a 
chara^tcnltic property of a cycloid, E is a p('int ia the 
circnnifcrencc of a cycloid equal to tlie cycloid Al^J. * 

Or, laftly, in accommodation to cafc.s where \vi arc 
fuppofed to know few of the properties of^tlie evoluLC, 
or, at leaft, not to attend to them, we may nfakc ufc of 
the flux ionary equation of the evolute to obtain tSc 
flnxionary equation of the tvohitrix. For thi.i purpofe, 
take a point c very near to E, and draw the evolving 
ratlins Ae, cutting E/ (drawn parallel to the bafe DCl ' 
in o ; draw en parallel to the axis of the evolute, cun 
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fnvrlafion.ting Eo in **1 ; alfo c*raw h h / parallel to the haiV, and 
V (i perptMiiJiciilar to it. Ifhoth cMirves he n<nw rff«r- 

rt’d to the lame axis C(fF, it is plain that ii A, B //, 
and it b are ulli’nalely as the tliixions of the arch, i»b- 
feifs, and ordinate of the evfdnte, and that Ee, #’•:*, and 
V K, are nlti 'lately :is the Ihixions of the arch. abriifTa, 
and ordinate of the evolntrix. Alfo the two fluxionary 
trianydea arc finiihr, the fides of the one btin;^ perpen- 
dicular, refpc(^\ively, to thofc of the other. If both arc 
referred to one axiJ., or t(» parallel axes, the fluxion of 
the abfeida of tlie cvolnte is to that t^f itb ordinate, as 
the fluxion of the ordinate of the tvohilri.x is to that of 
Its abfciiTa. Thus, from the fluxionary equation of the 
one, that of t^e other may be obtained. In, the prefent 
cafe, they may be referred to A O and FG» making 
CG cqihil to the cycloidal arch CHA. Call tin's 17 ; 
AI, x ; and AH, or'EB, a. In like manner, let 

F / be = I/, / E = and I'E ■*: nv ; then, becaiifc 
1 )H‘ = D/h‘ — AH*, and DA and All are the 


halved of CF and BE, we have DH* si 


fo DI =: 


1 ) 1 ^ _ 

DA 4 X T ^ 




But DI =s 


F /. Therefore F /, or li, 



Alfo w =: 


by what wasCaid above, that is, w si ^L JL — — . 
y, ^ a‘^ — tfc^ 

s: - r.- Therefore wc have mvu {siai ti/zau) 

\/ 2au 

Sl^/ia: u SI \^GF: V^FTj which Is the analogy 

competent to a cycloid whofe aai 3 isGF s DA. 

It is not necelTary Co infift longeron this in this place; 
becaufe all thefe things will come more naturally before 
us when we are employed in deducing the evolute from 
its evolutrix. 

When the ordinates of a curve converge to a centre, 
in which cafe it is called a radiated curve, it is mofl conve- 
^tlitnt to confidcr its evolutrix in the fame way, concei- 
ving the ordinates of Loth as infilling on the circtim* 
fcrcncc of a circle deferibed round the fame centre- 
Spirals evolve into <»ther fpirals, and exhibit feveml pro- 
]*<.riies which afford agreeable occupation to the cunous 
•geometer. The equiangular, logarithmic, or loxodro- 
iiuc rpiral, is a very remarkable example. Like the c)'- 
cloid, il evolves into .another equal and fimilar equian- 
, gular fpiral, and is itfclf the evolutrix of a third. Vt.is 
is evident on the flightefl infpeilion. Let C rijr^ (fig. 
6. ) be an equiangular fpiral, of which S is the centre ; 
if a radiuS SC be drawn to any point C, and another 
radius SP be drawn at right angles to it, the intercept- 
ed tangent CP is knowm to be cq\ial to the whole 
length of the interior revolutions of the fpiral, though 
tiihnite in number. If the thiead CP be now unlapped 
from the arch C r ii is plain that the firfl mo* 
lioi:« of the point P is in a dIrcAion FT, which is 
perpendicular to PC, and therefore cuts the radius 
I’S in an asgle SPT, equal to the angle SCP ; and, 
I'yiCL* thirds the calc in every pofitioii of the point, 
it is njanifcft that its path mull be a fpiral PQ3, cut- 
ting the radii in the fame angle as the fpiral Crqp. 
James Bernoulli firlt difcoveied this remarkable proper- 
ty. Fie alfo Tcmaikcd, that if aline PH be drawn 
fVom every point of the fpiral, making an angle with 


the taugcut equal to tliat Piidc by the radius (ukc an b.vijluti'ft. 
arigU* <it cori\ lp<»ni!!.5; with the Incivient niy 

SI*), ihoie icllctU'iiayH won! I J.l hr tangt uts lo another 
fiinilar 5.11 1 equal fpiral I H ; Id that PH = PS. ,S 
and H are conjugate foci of an infiniiely llrndtr pencil; 
and thereTorc the Ipiral I v M is the cMiiflic by rt flec- 
tion of KC.)P for rays flowing from S. 11 an»)thcr equal 
and fimilar Ipiral xvy roll on 1 1' U, it-? cviitrc -z will 
deforibe the fame fpiral in another pofitlon n. All 
thefe things flow from the princplcs cjf <.vuhil:v)-i al'.nc; 
and Mr ]jcriiou!li traces, with great iiigcnuiiy, tire t'Di- 
nei’tion and dependence of ciullic*’, bvuh by leilccnuu 
and refra^^fion, i»f cycloidal, and all < urvis of provolu- 
tion, and their origin in cvolmit)!! or insoluiiDu. A 
variety of fuch repetitions of thiscuive (and many r.iher 
fingiilar propcriicp), made him call it the spira m»ka- 
BiLis. He delired that it ihould be engraved on lii- tonib- 
Itone, with the infeription kadi-m muiafa Rtii'R(-;o, as 
exprefiive of the refurre^ion of the dead. See his t w»i ex- 
cellent difiert at Ions iny/f 7 . Erudit. itSg2, March and May. 

Another remarkable property of this fpi al is. that 
if, inllead of the thread evolving from il.e fpiral, the 
fpiral evolve from the ftraight line PC, the centre S 
will dtfetibe .the (Iralght line P.>. Of this we have an 
example in the apparatu.^ e.xhibited in courics uf ixpe- 
rimciital philofophy, in wliich a -It jbh cone dtfeends, 
by rolling along two rulers Inchncd in an angle to 
other {icc Graiujhnth*! Nat. Pin). 1 . J )■ Pi?* 
pretty remarkable, that a rollir.^: Uemiugly 

round C, as a momentaty cciitrc. ihould pioduce a mo- 
tianift'the ftraight line SP; ?.nd it ihcws the inconclu- 
fiveneffl of the leafoning, by wlrih many coinpiK-rs of 
elements of geometry pro fefs to dcnuMilltate, that the 
motion of the deferibing point S is perpei.dicul \r to the 
momentary radius. For here, althoinfh tha. feeniin;;; 
momentary radius may beflioiter than nnv luie that can 
beiinmed, the real ladiusof curvature is lunger than ain 
line that can be named. 

But it is nt;t merely an of fpicul.iilvC gfcnn*:* 

trie curiofity to mark the inlimatr irlation Ikiuuu the 
genefis ol curvis by evolution and p»ovoli;tlon ; it ina) 
be applied to important both in futuct and in 

art. Mr M'Laurin has given ii very invUing example 
of thip in his account ot i!)c N'c'wtiuiian pinlolophy ; 
wlierc he exhibits the moon’t path in ahuduir , 
and fre»m this piopolVs to luv*.ltig:irc tiie d* 
forces, ai’il vnr verfa. We !ia\e t.'-juiples td it 111 the 
arts, in the foimalion cl ilie pallets td p: it lulu ms. the 
teeth of wheels, and a reu.arkable one in Mtflit. Watt 
and Boulton’s ingenious contriv.ujce fv»r p-'^ducug ih*' 
rectilineal motion of a pdlon rod by the coiTiliinaiiim i*f 
circular inoUons. M. dc la Hire, of the Academy ot 
Sciences at Paris, has been at great pains to firew h w all 
motions of evolution may be converted into motions of 
provolution, in a memoir in 1706. But he would have 
done a real fervicc, if, inibrad of this ingenious whim, he 
had (hewn how all motions of provolution may be tra- 
ced up to the evolution which is equivalert to them. For 
there is no organic genefis of a curvilineal motion fo Am- 
ple as the evolution of a thread from a curve It is the 
ptimitivc genrfis of a circle; and it U in evolution alone 
that any curvilineal motion is comparable with iircu. 
lar motion. A given curve Hue Is an individual, and' 
therefore ira primitive organical genehs inuft alfo be in- 
dividual. This is ftrittly true of evolution. A para- 

boU 



I N V • [ 22 ] I N V 


j - }i^^g »fv.)]'ite. l^iit thfio aie infrirc mo- 

tl(»iis of f)U)\olniii)») wlnVh will dil-Mhc a |)'oal'oL 4 , or 
any rurvc lirif whatever ; tluicfore llitle* are’ (uit primi- 
tive orjjanicf:! ir;ocks of (kferiptlon. 'I'hat U is, how- 
ever, IS ihe rafe» may he veiy eahly flu’wii. ’Duis let 
Al>C"l) fi;;’. 7.) he a pinaliol.i, or any curve; and let 
iihi (I III' any f.ilicr cuivc whatever. A li’^iirc F. w/t hi 
iirav 1)1- found fnoh, that v/hi!c it rolls alon;r the curve 
i7 / ^ ./, a point in it fltall defci ihc the parabola, The 
procefs is as follows : J .tt B /•, C r, D ^/, &c be a 
uumher <if peioemliculars to the parabuht enttinjr the 
curve n b c d in lo many f oiuta. The pcrpend'culAis may 
be fo difpofcd that llit points n, />, r, &c. fhall be tqui- 
diOant. Now we can conftnid a trianpjt K *- A lo, that 
the three Tides E c, eh^ and h E, fhall be rcfpedlively equal 
ti^ the three lines E e, c f^ Y f. Iti like numner may the 
whole fijime be couflriiited, having the little bafcft of 
.the triangles tefpedively equal to iht fuccefiive portions 
ol the bale A be d^ and the radii equal to the perptn- 
diculars H A, C e, I)d, &c. Lrt this figure roll on this 
bait e. While the little fide *• b moves from its prefent 
pofitioii, .incl applies itftif to e f\ the point E dcicribcs 
an arch E * of a circle lound the centre r, and, faliin? 
within the parabola, is fornewhere betw'een E and F. 
‘Then continuing the provolution, while the next fide 
br turns rouu J / till 1 applies to ", the point E dc- 
•Vfibvs ii/iothtr arch I F 19 round y‘, Tirll riling up and 
reacliing the parabola in F, when the line hE coincidea 
with / F, and tluii falling within the parabola tiH the 
pol'.i h htgin to rife again from /by the turning of the 
rolling figure round the point Reverfing the motion, 
the fries i /», b /•, ^“<0. apply themfelves in fucceflioii 
to the portion.^ / /, /V, e d, &c. of the bafe, and the 
poifit F. di icrib'e.^ :»n uudulatiiig line, confilling of arches 
of eiiehs round lliL Tucccfiive centres f\ c, &c. Thcfc 
ciuuhir niches all louch the parabola in the points G, 
r, 1^ lie. and fcparitc from it a little internally. By 
• diriiiiiifliing the jiortions of the bafe, and increaling the 
numhci ui the triangular elements of the rolling figure 
withiiut end, it i-i evident that the figure bccome>a ulti- 
nntvly curvili icjI inllead of polygonal, and the point 
K continiKs in tiie parabola, and accurately dtferibes 
It. It I.' now a curvilineal figuie, having its elementary 
iril.is ifjiial lo the portions of the bafe to which they 
a])plv ir. Imcilfion, ami the radii converging lo E equal 
to the pi'tpi'udirular.s intercepted between the curve 
AIU'l) mid the bale. It ii.ay therefore be accurauiy 
coullriided. 

It is clear, th^t praAical mechanics may derive great 
advanlJige fiom a careful lludy of this fubjedt. We now 
Teernoiionf executed by indelu’iicrY which imitate almoft 
every animil niot/ou. But theft have been the rcfult 
of many landom trials of iviperSfJnmlpiecejf Sic of va- 
TKujs kinds, itpcatedly correded, till the drtired motion 
i.s at i(dl accomplilhed. But it is, as we fee, a fcienlN 
fie problem, to conftru^l a figure w'hich fhall certainly 
produce the proptjfcd motion ; nor is the procefs by 
any iikmms diflloiilt. But how.fimple, in c<jmnarifoM, 
is the pioduddion of this motion by evoliitioii We 
ha\e only to find the curve line which is touched by 
all the perpend'cuhrs B /», C e, D d, Sec. I'liis natu- 
rally lead*} UB to the fecund problem in thU dudrinc, 
namely, to dtierroine rhe evolute our kn iv\ ledge of 
the involute: a piJltm of gicaier diPhult) .unl uf 
gi Cuter importance, as it ^.ud ’nd^vC '.i^acluo. 


the curvature of lines, its meafurc, and the law of its Invotiitlrui, 
vAiiiitioii In all partienlar c 'fes. I he evolut^- of a*ciirve ~ 
is the geometrical exprtflion, and exhibition to the c)e, 
of Ij.itli ihtfc affi. rtions of curve lines. 

biiice the cvolvul thread is alwavs nt right angle** to 
the evi.lutrix and its tangent, and ti icitif alwavs a ran- 
giTt of the cvolutt, it follows, that all lines drawn per- 
pen.diciihr to the arch of any curve, touch the curve 
line •' liich will generate the given curve by tvolmioil. 

Were tins -evolved curve prcvioully known to us. wc 
could tell the precift point where every perpendicular 
woul 1 touch it ; but this being unknown, wc mull dc- 
termiuc the points of contad by fume other method, 
and by this determination we afceriain many points 
of the e volute. The method purlucd is this : When 
tw'o perpendiculars to the pn’pofeil curve ar^ not pa- 
rallel (which w'c know from the known 'pofit ion of the 
tangents of our curve), they mull interfeft each other 
fornewhere on that fide of the tangents wktre they con- 
tain an angle lefs than i8c^\ But when they thps in- 
terfedl, one of them has already touched the evolute, 
and the other tins not yet reached it. Thus let bs, es 
(fig. 1.) be the two peipetidiculars : being fangents to 
the evolute, the point s of their interfedtion mufl be on 
Its convex fide, and the Unknown points of contn^^ B 
and E mull be on different fidcs of /. 'i'hefe ^rc ele- 
mentary truths* 

Let r £ approach toward h B, and now cut it in .v. 

The contad has fhifted from E to D, and x is iliirbc- 
twe^n the conta^s. When the fhifting perpendicular 
comes to the polition i C, the interfedion is at i, be- 
tween the contads B and C. And thus we fee, that 
as the perpendiculars to the involute gradually approach, 
their contads wdth the evolute alfo approach, and their 
interfedion is always between them. Hence it legiti- 
mately follows, that the ultimate pofitioh of the iuter- 
fediou (which alone is fulceptible of determination by 
the properties of the involute,) is the polition of the 
point of contad, and tlierefore ditcrmines a point of t 
the evolute. The problem is therefore reductd to the ' 
invedigation of this ultimate interfedion of tw'O perpen- 
diculars to the propofed curve, when they coaleice after 
gradually approaching. This will be belt illiiltr?.tcfl by 
an example : Therefore kt AJiC (fig. 8.) be a parabola, 
of which A is the vertex, AH the axis, and AV one-t 
half of the parameter; let BE and CK be two perpen- 
diculars to the curve, cutting the axis in E and K, and 
interfeding each other in r ; draw the ordinates Bl), ^ 

CV, and the tangent BT, and draw BF parallel to the 
axis, ciiuing cK in F, and CN in O. 

Bccaufe the perpendiculars intetfed in we have 
r E : EB = EK : BF. If therefore we carudifeover 
the ratio of EK to BF, we determine the interfe^tion 
r. But the ratio of EK to BF is cor.'poundt’cl of fhe 
ratio of EK lo BO, and the ratio of BO to BF. i'hc 
firli of iliefe is the ratio of equality ; for DP*, ami VK 
arc, tach of them, equal to AV, or half the parairi^ur.* 

Take away the coiiuMm part VE, and the reirui'rlcrs 
EK and DV arc equal, au..l 1)V is equal to,J>0 ; there- 
foie EK : BP' = BO ; BF ; therefore r IV< r B 
ro : BF, and (by divilion) BE : 0 r FO : (3B. 

Now kt the point C contmua'ly arqjrnai h To Ji, ariil-at 
lalk unite with it. The inteik^lioii r x\'ill unite with a 
point of contact N rm tlic evolute. 'Flie ullinvdle ratio 
oi to i)\j, or of /t/ ; 6/ B, is tvidtiaiy that of i‘-l> 

to 
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lutolutio to DT, rr EO to 2 DA ; thcnforc BE ; EN = ED 
: zDA, or as half the paramettr to twice the abA-ijra- 
I’inis h.iVi we c'cicriniiuc^ a point of the evolutc ; aiic! 
wf nny, in like nuiuncr, (kterinine as many aa w'C 
ple.i iV. 

Juit we willi to jnvc a ^(.neral eharaftei of thi3 evo 
lute, by ’(.le*rin;y it lo ?:i axis by jurjKruliLiiIar ordi- 
r.ai<.s. It IS plain that V ib one point <jf it, becaufe 
che point E is always diflmt from its orilinate D13 by 
a li'^e cqird to AV ; ami therefore, when li is in A, E 
will bt ill V, and r will coinc de with it. Now tlraw 
VP and perpeiubeular to All, and NM perpendi- 
cular to VP ; let Eh cut PV in / : then, bccaufe AV 
and DE are equal, AD is equal lo VE, and VE is 
equal to one-half of DT. Moreover, becaufe BD and 
N(i are't^rallel, DE : EQ^zr BE ; EN = DE ; DT; 
therefore DT i: EC;K and VE = iEQ> and therefore 
= therefore V/ is -f of M/, and -JMV. This 

is a charaderj^lic property of the evolute. 'Phe fub- 
tangent is 1 of the ahfeiffa ; in like manner, as in the 
common parabola, it is rhmble of the abfeifla. We 
know therefore that tlte evolute is a paraboloid, whofe 
equaiioii is Ti .v* =: yJ ; that is, the cube of any ordinate 
MN IS equal to the patallelopiped whofe bafe is the 
fqiiarc of the abfcifTa VM, and altitude a certain line 
VP, called the parameter. To find VP, let CR be the 
perpendicular to the parabola in the point where it is 
cut by the ordinate at V ; draw the ordinate RS of the. 
paraboloid, and RG perpendicular to AH. Then it is 
evident, h'om w'hat has been already demon (Iratcd, that 
VK hi of KG, and 4 of VG i therefore KG* =3 
4VKS and (in the parabola) VC* =: 2 VK*. Alfo, 
becaufe KV ; VC a KG : GRewe have GR*= aKO* 
s fl VK* ; therefore VP X RG’ ss 8 VP X VK*. BuU 
VG’ s£ 27 VK^ 5s 27 VK X VK^ , therefore, bccaiife 
in the paraboloid VP X VS*, =s SR’, or VPxRG* 
= VG\ we have 8VP X VK* =: 27 VK X VK*. and 
8 VP 27VK ; or VK : VP ; that is, AV : VP = 

: 27 ; or VP er y AV, or 4 J of the parameter of 
Xbe parabida ABC- The evolute of the conical para- 
l^a is the curve called the femicuhical parabola, and itf 
parameter is j-J conical {nr.iboia. 

'I'his inveili'^ation is nearly the fame with that given 
by^ 11 uyghenp, which wc prefer at prekiil to the inc- 
generally cmpl(»yed, becaufe it keeps the principle 
of inference more clofely in view, 

Mr Huyghens has deduced a beautiful corollai7 from 
it. Since the parabola ABC is defer ibed by the evo- 
fution of the paraboloid VNR, the line RC is equal to 
the whole evolved aich RNV, together with the reduti* 
da::t tangent line AV. If therefore wc take from CR 
a part C i.'cqual to the rcdundsrt AV, the remainder 
M K. is equal to the arch RNV of the paraboloid. We 
may* do this for every pofition of the evolved radius, and 
thus obtain a ferles of points V, A ^ <)f the evo- 
liitrix of the paraboloid. Wc have even an eafitr me- 
thod jor obiai' ing the Icriglb of any part of the arch 
of the paraboloid, without the previous delcription of 
tho paiabol'i ^XBC. Snppofe the arch of the para- 
boloid, the ta'^gmi ; ni::ke P** rz -1% of the pa- 

ramtur, and defeiibe tlie arch Pwm oI a eiicle ; then 
draw from every tangent y ^ a parallel line xv, enlting 
the ci!cle in n. The length of the arch y P is equal to 
yis4*w‘t’* 1 he celebrated author con/>atiilales him- 
ftiL with great jnMire, un this neat txhibiuon of a right 
liu^h^ual to ti!*: of a curve, without the employ- 


ment of any line higher than the eircle. It thi fe- ftiVdJu' 

cond enrv,- that h •.‘j be n Jb re^'tiii jJ, the C)( 1 alone 

having Kicn reciified hv phiin ;re< metiy a ve-y kw 
yta'-s before hy Sir C 'hri*' (.p!i< r Wn fi. It is very true, 
and In' randidly .ulinlis it. i* th }. vu-y curve li.ul bten 
redtiheii h^frre by Mr WiliMin Null, a )oiing gentle- 
man of O'if >rd, and favoii'.U* pipd of IV Wallis; .u 
alfo hy Mr Van Tleiiia't, u Dut^n gei.tAinaTi of rank, 
and an eminent mai^ tmatki.in. I'ui b. :h of ihcle gen- 
tlemen had done it by nieim. iif the q iadiviiire of % 
cinve, coiillrutlcd from ifie paraboloid ai ter the nianner 
of Dr Barrow, LcH. Gtom. XI. Nor was this a fdi- 
tary dif»:*)very in the baiuEof Mr Hnygheiif , as the ru- 
tification of the cycloid had been in lliole uf Sir CJhri- 
Itopher Wren ; for the method of invtlHgation funiini- 
cd Mr Huyghens wnth a geiic’^al rule, by which he 
could evolve every fpecles of paraboloid and fj)pe! bo- 
loid, two clafTes of curves which come in the way in al- 
moll every difcuflion in the higher georretry. J’ii; oh- 
ferves, that the ratio of B/to Ee, being always com- 
pounded of the ratios of D/ to Bo, and of B 0, or D,/, 
to £e ; and the ultimate ratio of B/ to B 0 being that 
ofTE to 'I'D, which is given by the nature of ilu pa- 
raboloid, we can always find the ratio of BE tc> l^N, il 
wc know that of Dc/ to Ee. In all curves, the laiio 
of D// to Ee (taken indefinitely neat), is ihr*t <il the 
fubtangent to the fum of the fubtangent and ordinate 
of a curve conllrn^ted on the fame cblciffa, bavii/g its 
ord/n^tes equal lo the fubnorrnals DE, i/r, V K, 

Tn the^ conic fcAions the ratio is coidhnt, bccaule the 
line fo/^onliruifled is a flraight line ; and, in the para- 
bola, it is parallel to the axis. See farther properties of 
it ill Barrow’s Lcff Oa/m. XT. 

From this inweftigation, Mr Huyghens has deduced 
the following beautiful theorem : 

Let a be the parameter of the parabr loid. v its ah- 
feiffa, and > its ordinate; and let the tginlion be 
5c ” ; let the radius of the cv> lute rnc '. i 


the tangent through 

the vertex A in Z. 

Wc fhall 

ways have BN = 

bE + - 

m 

Thu:,. 

If j x =>'*‘1 


C BE 

-f 2 BZ 

.i*x = 7-^ * 


1 ; be 

4* i BZ 

a 

theu BN 

= jFE 

+ , B/ 

it X* ^ 1 


1 .0'^ 

+ 4 B/ 

a^x =:y*J 


L^bE 

+ -tliZ 


&c. 5;c. 

This is an extremely limple and pcrfpicuou? nirrhod 
of determining the radius of the evolute, or ladius of enr 
vittirej and it, at the fame time, gives us the rechfication 
of many cuives. It is plain that every geometrical curve 
may be thus examined, becaufe the fubnormals DC, 
VK are determined ; and therefore their differences art 
determined. Thefc differences are the fame with tlu- 
differences of D ^ and Ee; and therefore the nitio of 
D J to Ee is determined ; that is, the fubl-diary curve 
now mentioned can always be cotifhruded. 

There is afingular refultfrom this rule, which wo- Id 
hnrdly have been noticed, if the common method for de • 
terminiiig BN had alone been employed. The equation 
of the paraboloid is fo fimple, that the incrcafe of the 
ordinates and diminution of curvature feem to keep 
pace togciher ; yet we h.ave feen that, in tlie vcries <vi 
the cubical parabola, the curvature is leis than any cir- 
cular cur\atnrc that can be named. In the hgs. the 
curvature certainly diuiiiiifhes as they extend farther ; 

there 
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'"‘f* there nniO tlicnlnii. 4 ji Ihm-i* Ii'.ivrme wlu-ic 

llic ciMvatiirc- iIk- p'rcatc'tl pi)lVi!jl«:*. I'Li; is ait^liutly 
poiiit^rd out by Mr ! tutorcru. 'fliL* tvolutc 

(jF this p^iviboli'l<l (liuviug rr )•’) i‘. a curve* RN 
(Fi!^. g. ‘( m-i.!'' 1 '1!^’, of lv\.» li'jnclus kO,anvl K(^, which 
b;«vi .1 iMinn'ou laujurt in Iv ; the bi:iiii:U tip* 

iuvia A 1*’. tor its fifl\ inplolc. 'The tlircail imtohliuL^ 
f virnnk, il-^ extriiTiity , tUl'cribrs the auli IR’, 
ll '- ', iinlohrny^ tioru l<(^, ’t jVIcrihes tin* iini.!! nicK 
t I'j A. When I' is txirtiiulv near tfic threa^' has 
a pobtiort 'IV N L, in which LN is very nearly 

. I C, If CK be bilccUil ill Cf, C-iR h \ of C'Z . Here 
CU till* radlivi of em\:it»rc is the (lun-tetl poflibic. The 
1 ViilnU’:.. tif all pawibnloidb <onfiIl of two fiicK branches, 
it w -j- exceeds 2, 

Such is the theory «if evolution and involution as de- 
livertd hy Mr lluytrhens about the year 1672. It 
vas cultivated by the j,%*onKtci» with fuccefs. Newton 
prized It lnj:»hly, and ^ave a beautiful fpccimen of its 
npolitatioii to the dtfcript’on, rediificatlon, and quadra- 
ture of c])iey<‘]()id;s tiochouis, a-id epicycles of all kinds* 
liut it was trlifdld by the fluxionaiy geomeiry of New- 
Icjn, which iiieludid this whtde theory in one piopofi* 
*•■'11, virtually the i'air.e with Mr Huy^hens’s, but more 
ioaiprcht nl’ive in its expreflion, and much more iim^le 
:n Us apjlicatioT: /.dopting the unqucftionablc prin- 
. .jdc »d Mr llijy^htns, that the tvolvtd thread is the 
lad'iis <if a cir<di’ v;hich has the fame flexures with the 
curve, the pohit t>f the evolute will be obtained by find- 
ing tile length of the radius of the equicupfee circle. 

he loTiTwila for tins purpofe ts given in ibc article 
t I ox ION i- of the E*uycljf>£Jia Dntuunica ; bbt is in- 


Let w, 7 », *re, reprtfont the vai lablc abfelfri, ordluale, I ' 
and arch. We lidve, lor the fluxionary cxpveflvm of * 

the i)rdiii*ate of the cquicurve ciole, =r ( V- mult 

cy 

lune till* nf-gitlve hgn, beeaide, :j.s iht .ueh itieieaFc,, 

V dlininiflie.^ ). in the next place, it i6 evldeul that, id- 

r X X / r 

timately, b h \ b c zz < x • ^ ‘ ^ ~ — ], /, " • 1 *‘ 

r be the radius of the equicurve circle, we hav 

* 1 * <iu 

=r v> : r, and r ss — But we had v zz ' Sub- 
Ritute this in the picfent equation, and we obtain ;• 


obferve that r= « ^ -f. and 


TO 


correctly fla^^eJ 


— 'iZt ‘I’* 


, inflead of 


o -f- 4 x\ 


theorem alio from wdiicli it is deduced s; ^ 

t. ineorrcftly printed, and is given without any demon- 
ibaljon, tliercby becoming of very little fcrvicc to the 
reiulii. l*\»t which rcafon, it is neceflary to fupply tlie 
defect in tliis place. 

Therefore let A ^ c T /* (fig. lo. ) be a circle, of 
which C 18 the centre, and AC£ a diameter; let the 
pciints b, r, J, tif the circumference be refcircd to this 
diameter by the equidill’ant perpendicular ordinates b 1, 
I'X, <//• ; draw the chords b c, c r/, producing dc till it 
niLit the ordinate hi in //, produce eg to the circle in 
and join b fy df\ draw b hy c m, perpendicular to the or- 
din'-ues ; then b hy c w, Ae, rn dybcy c dy are ultimately 
propoi tional to the fi*’!! fluxions of the abfeifla A£, 
the ordinate c gy and titc arch A c ^ alfo a by the dlifer- 
cnce between dm and c h is ultimately aa the fecond 
fluxion of the onlinatc. The triangle tib c is fimilar to 
b d t \ for the angle ah c\% equal tti the alternate angle 
b e j\ which is equal t«> bdfy Handing on the fame feg* 
nicnt. "I'he angle ach\% equal to h^'ely Handing on the 
ic-pneiii ' f </; therefore the remaining angles bac and 
ti bj e equal; therefore ab \ bc z: bdi df zz. ^b di {• 
Jf. Nuw let the ordinates bi and dk continually ap- 
proach the ordinate egy and at laH unite with it ; we 
(hall then have b c iiUiinately equal to \ b dy and c g ul- 
timately equal to 4 Therefore, ultimately, a ^ : be 
be' 

andcj= 


=s ^ 11* = + v '\ } . ’rherefere *«/’:= /A ‘ 


and vve have r = as tlie moH generaj flux- . 

— Id V 

ionary expreffion of the radius of a circle, in term® of 
the fine, cofinc, and arch. 

When a curve and a circle have the fame curviiture, 
it is not enough that the firli fluxions of their abrctfla, 
ordinates, and arches, are .the fame. This wotild only 
indicate ihtj pofition of their common tangeut. They 
‘muH have the fame ileflei^tion from that tangept. This 
is hlways equal to half of the fecond fluxion of tKc or- 

fame fecond fluxion of their ordinates, 'therefore let 
1> r/F be any curve coinciding with, or ofculated by, 
the circle Abed. LH its axis be DG, parallel to the 
diameter AE ; and l^t e /> be its oitimate. Let D n be 
ss xycnszy, and be ss Wc have x, y, », refpec- 
tively equal to », i», w. Therefore the radius of ilte of- 

« • ... V* - 4 — 

culatiog circle is r ss r*rr or r ss * — for all... 

— xy — * ,y’ 

curves whatever. (We recommend the cartful pertTfal 
of' the celebrated 2d corollary of the icih propohtiou 
of the ad book of Newton^s Principia, where tlie firlt 
piinciples of this doctrine arc laid down with gtcat 
acutenefs. ) • 

Inilead of fuppofing the ordinates equiciiliant, and 
confeqiiently x invaiiabic, we might have fiippofed the 
ordinates to incrcafe by equal Heps. In this cafe ^ 
would have had no fecond fluxion. The radius would 

then be = -t-tt • laftly, wc might fuppofe (and 

this is very ufual) the arch a to inetcafe uniformly. In 

this cafe r= Ar-J For becaufe .v* + z= 21% by 

X 

taking the fluxion of it, 2 x- x* 4- 2 y y = Oy and y sr 

; and therefore r = = r 

y X — .V y yx + xy 

= y.JL 

y* + X X 

Having thus obtained the radius (»f curvature, and* 
coufequcutly a point of the evolute, wc determine iu 
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i- of J':':jT:f 

P d \}p. If we fuppofc « conftant, then, **"* * > = ” l X a x » - • . 

^ C being = ( s D « +^,, +v‘ ) = * ^ ^ J ^ t 

J) « + 4 X t C) =e X + _ ; and / C (s e j ^ 7I\ 

J i Xax* ^~« + — 


''(■”-■) 


«•— I 


■•‘• verie,, «"«»« gth«ifa «irel 7 «kourr”T 

S€^fi« S'=='-S3S: :;S? 

J. «d («ii,g ;^J 

.' ^ ‘. ' ■ equal to •'■■•'''"fr 

«5 »^<..rf,i« i"»i«»ww.hgir.fcX.';; 7 ;;'. !,';■; 

ordinaf^ jinyf >.i-.r,.:ir. 


that 

• tm of tJdgUax «>*, Of a^Ji> 

V '• 

« ' X 

> a 

, ' ' h * 

'j ~ - 4 X 4 n » ~4 j. 

4 *i * . 


6 = 4 n^;* 


« (a ✓** + ji*) a , 


'n f V/’, 

Ihmfow^the evolute Vr i. .V ®«t, curvM. IV n«n;:7 "'; iHorti all ra- 
^W« fliaJl give ong ejtample which 'of cnmture in the point P k"’ 

VuPek.Vot.II.PartI. “*P^' oompre- arch. I>-w the la^l 

’ and 
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|Mv'.‘'ii'Jon. and draw S r perpendicular to P r, cntlinjj pt in /; 

and P u p( rpt ndicular lu S J^ct ihc arch OP be 
s; z, the radius SP ^ v, aad the |k rpendicular ST 
nr p. Then, it is plain, that Pp, op^ T/, are ultimate- 
ly proportional to x, y, p. The trianglefi Pp/, and 
rp/nrTP/ Hi€ alfo ultimately fimilar ; as alfo the 
tfi.ni^'li's J’ST and po P. Therefore, ultiinatel)', 

Tt : P/»nnPT : PC 
.dfo Pp :po =::PS :PT 
therefore T / :po PS ; PC, 0 r,p : y ss y : r, and 

; an cxpicflion of the ladiua of curvature, cx- 

P 

trrmely fimple, and tjf eafy application. 

The logarithmic or equiangular (pira! PQR 
affordti an ealy example of the ufe of this formnla. The 
angle SPT, which the ordinate makes with the curve, 
is every where the fame. Therefore let a be our tabu« 
!ar radius, and ^ the iiiie of the angle SPT. We have 

S r ~ ; and therefore PC 

' pi by ^ 

This is to SP or y in the conftant ratio of VI to b^ or 
nf Sp to ST : that is, ST : SP sr SP f PC, the. tri- 
imglcs SPT and PCS are fimilar, the angles at P aud 
C equal, and C is a point of an equiaogubt fpiral pyr 
Ti'Utid the centre S. 

1 1 IS not meant that the conftruftion pointed OUt by 
tliis theory of involution, exprefled in its moft genteral 
and fimplc form, is always the beft for finding tbe 
centre of the rquicorve circle* Ouf knowfcdgc of, or 
aituition to. many oth<n* properties of the curve tiiider 
ronfi deration^ belides thofe which itmply mark lU Te« 
lation to an abfeirs and ordinate, muft frcquehtly give 
u<^ hater conilr unions. But evolution is thcnaturtl 
gcnelis of a line of varying curvature^ Moreover, in'thC 
ii>otl important employment of mathematical knowledge, 
naiiiely, mechanical philofophy, it is well knowli, tnat 
the moil certain and comprchcnfive method of fplving 
all intricate piublems is by reference of all forces ana 
iiiotfons to three co-ordinates perpendicular tb tfitch Oy 
tliet. Thus, without any intentional fearcb» we ItotNs 
;i!ready in our hands the very fiuxionarj quantilliBS em* 
ployed in this doArine ; and the exprenkm which it 
ipves of the radius of curvature requires only a change, 
of terms to make it a mechanical theotem. 

Thus have we confidercd the two chief queSiook 
.'f evolution and involution. We have done It witli^jiir 
cjofc attention to geomeuy as nofliblc, that tht 
mind may become familiar with the $^4 ¥/hik 

acquiriiiji the elementary knowledge^ whien ii to be 
emuloyed more expeditioofly afterwards b^ |he help of 
the* fymbolical analyfit. Without fueb ideas m t\ke 
mind, the occupation is oftefitimes ,ai .mtii^h 
thought as that of an expat accountant tagag«}; ii» 
complex calculatioikSi (b« aueutiox it sdMfy 
to the rules of hts art*' . <• 

It now remains to ebsifider X liifte the nature of this 
curvature of wUeb lb much has been Cud, and riwit 
which fo many ,oblGUye,6plntoDS have, bum enterttuned. 
We menttotied, in an imrly part of thisartidf, the un- 
warranted ufe of the t^iins of infinite and infiniteliinal 
magnitude as applicable to curvature, and (hewed its im- 
propriety by the incpnfiftcnces into wliich it leads ma- 
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thematicians. Nothing threw fo much light on thislnvolutiioii, 
fubjedt as Mr HuyghcMis’s Geometry of Evolution > and 
we ihuuld have expelled that all difpuCcs \^ould Jiave 
been ended by it. But this has not been the cafe; and 
even the moii eminent geometers and nietaphyficians, 
fuch as the Bernoullis and Leibnit/., have given expla- 
nations of orders of curvature that can have no exig- 
ence, and explanations of that coalefcence which ob- 
tams between a curve line and its equicurve circle, which 
are not warranted by jull principles. 

Thefe errors (for fuch we prefumc to think them) 
arofe from the method employed by the geometers of 
lafi century fer obtaining a knowledge of the magiii^ 
tude and variation of curvature. 'I'he fci:apulou 6 geo* 
meters of antiquity difpaired of ever being able to com- 
pare a curve with a tight line. The moderns, akhough 
taught by Des Cartes to define the natute«of a curve 
by Its equation, allowed that this only enabled them to 
exhibit a feries of points through which k paflVd, and 
to draw the polygon which conneds thefe points, , but 
gave no infebmation concerning the continuous irtcurva’^ 
tfd arches, of which the fidcs of the polygon are the 
chords. *rhey couM not generally drakr a tangent to 
any point, or from any point ; but they could draw a 
cho^ through any ' two points. X)es Cartes was the 
firft Xrbo could draw a tauj^nt He contrived .it fo, 
that the equation which exprefles the interfeAions 
the curve with a circle defaibed round a grycn centre 
(hotild have two eqiial roots. This iUdicktei the eba* 
tefcence of two mteijfe^EMqns the comnu^n chord of 
the circle and the^^cut^- 

lar to the laditts fo detjcriiifil^^ in 

the point of their dnfon; was Undoubted^ a 

great difcoveiiy,’ and wiottby of It naturally 

kd the Way to a in^grtattr A circle 

may cut a curve in mclrc than two r It ibay^ cut 
a conic fedion in four polnta i^^att expraifid hv one 
equation^ having four roots or (olutTons. What if three 
of thefe roots (hoold he equal i This not only indicates ■ 
a clofer unlon^ than a mere cental, but alfo gives indi-^ 
eattdn of the flexure of the intervening arch. For, be- 
fore the uuion, the inteifedlions were in the arch ^tk 
•f idle curke and of the ciacle ; aiul therefore the difi 
tinflion between the iiniori of two and of three inter# 
fe^lrOiTS mUft be of the fame kind with that between a ^ 
ftraighk line and an arch of thu circle. The flexure of 
a clfcie being the fame in every part, it becomes a pro- 
per index tknd therefore the ctreic, wKiohts dttermi- , 
ned by the coalefience of three interfeClions, was taken, 
as the meafiiire of ilie curvature in that point of the 
curve, and W^s called the csaCLS of cuaitATURE, the 
iqyicvavX'Cii^e&m 'llserje is a ceitaiit progrefs tothia 
cowfcenck tvllich mufi: be noticed. I^t ABl) (fig. 

4 .} \x a comfoOit parabola,' EBF a line touching it in 
B, and B0 a line perpendicular to EBF. Taking, 
fome point. Q in the other fide of the axis for a centre, . 
a circle may be deferibed which cuts the curve in 'four 
points sr, b^ Cp. an i d. By enlarging the radius, it is 
plain that the points a and b mull feparatCHas alfo the 
points e and d. Thus, the points b and € approach 
each other, and at lali coalefce in a point of contafl B, 
with the parabola, and with its tangent. lit the mean 
time, a and d have retired to A and D. If we now 
bring the centre O nearer to B, the new circle will fall 
wholly within the laft circle ABD \ and therefore botll 
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tnwliitlon. A and D will again approach to each other, and to Bt ior marking out the more important objcfls, and par- 
» whitfh dill contimicR a point of contact. It 18 plain that ticiilarly the diilerent oiders of curvalnre. This lemma 
A V'ill approach fader to B than D will do. At Icngih, and its corollariis arc continually employed in the 
the ctnirc being in the point A coalcfces with B, twelve propofitioim already mentioned. In 1671 he 
and wc obtain a circle « B J*, touching the curve in B, had written the dill draught of his mttliod of 
and riiliin!'- it in f : Confcqucntly the arcli B'*^ « where thts dodtrinc is fyitcmaiically treated; and Mr 
wholly tvithin, and J is wholly without the parabo- Collins had a copy of it ever f:nce 1676. It is well 
la ; and ih.c- circle both touches and cuts the parabola known that Leibnitc, when in London, had the free 
in B. Blere is certainly a clofer union^ at leaft on the pcrufal of the Society’s records, and information at all 
lide of //. But perhapa a farther diminution of the times by his correfpondcnce w'ith tlic fecretary Olden- 
circle may bnng it clofer' on the fide of D. . Join B/. burgh and Mr.Collins. His condtiA refpcAing the 
Let a fmailer circle be deferibed, touching the parabola theorems concerning the elliptical motion of the planet?, 
in B, and cutting it in^ Draw f c parallel to * B* It and refinance of fluids, leave little room to doubt 
may be demonftrated that the new circle cuts the para* of his having availed himfclf in like manner of liis op- 
•bola in r. Now the arch between c and ^ being with- portunity of information on this fuhjed. He gives a 
out tho parabola, the arch B C mtift be within it ; and much better account of the Newtonian doiflrinc on this 
therefore tkiV circle is within the parabola on both fidea fobjeift than in thofe other inflaoees, it being more fuiu 
of B, aitd is more incurvated than the parabola. . We <hlio his refining and panidoxicd difpofition. 
have feeAi that a circle greater than«B<^ is without In thU And another ^ertation, he confiders more par- 
the parabok on both Tides of B ; and therefore is )eft ti^larly the nature of evolution, and of that oiculation 
incurvated than the parabola. TherdFore the iodividiial which Obtasns between the evolutrix and the citclc dr- 
circle < IV ^ is neither more'nor lefr curve than the paya> fcriM by tke evolved radius. He fays, that it is ecpii- 
bola in thh point llerefore the circle indicat^ by valent to fimple ^intadtSf each of which is cquivn- 
the eoalefavice of three interfe^^ibns is properly naoied knt to two mteneftiems. An ofculatioti produced ir 
the coulcurvc circle I and, fince we meafnre aO curva- the. evolution of a cfurvc is therefore equivalent to foer 
lures. py that of a <:trcle, it is properly tlie circle of emr* iftteffedlions. And he arivifes, with an air of auihari- 
vStore, and its radius is the radtut of cutvature. ty> the mathematicians to attend to thefe n matk^, 

Had B been the vcKea of the axis, every mterf^e* i^tng them into the recefl'es of fciciK e. He is tnii- 
tsdh do one Tide of B woald haye been fim^sr to im taken, tiowever ; and the lillening tu him would prt'- 
teffedton on the other, and thet< would alvvaya Have vent ua from forming a jufi notion of ufcuUtlon, and 
b^Q two paivii oCfrooM tliat iMt dannl $ and thetefore f^ coficeiving with diilindneis the lingular fdtt of a 
whenthi^idte>f<^dbieoiil^ cir^ both touching and cutting a curve in the r.iu < 

ai«d the oontad la fiiM tb poitiL' James Bernoulli loftlus Ttiendihip, beca .. . 

WbiS has bdfd with r^fpcA to a conic piefumtd to fay that the prcfcnce of fou- interfectioi. • 
fedion is. trup of 0^ .tSTben twinUrfed^ m «a ofculstion is not warranted bytkcequ itiunex- 

coritsice^ th^ JSi/lit praffmg thofe interfedions. 

alefce, tbe^ .k ap and no otiphr eircle Mr Leibnita was mified by the way in which he had 

can pa£i l^ttveeii this ciitde.ahd the carve* Tharc can- confide^ the ofeuktion in the evolution of ciu vcs. It 
not be a coalcfcence of four mterfeAions, except when nierits attention. From any point withiu the ipace 
^e diameter is perpendicular to the ordinates," pm} ADFOA (fig. i.), two perpcndicuUis may be drawn 
thofe are bife^ed by the diameter. to the oyolutnx A ^ <//; and therefore two ciirlea may 

Mr Leibnitz, who valued himfclf for metaphyfiad be efeferibed round that point, each touching the curve, 
refinement, and never fails to daiip fupertonty in Each contaifi is the union of two inte fedtons. 'Bhcre- 
■particular, notices the important diAindion hnween • as the centre approaches the t volute, the cr)niad3 
s Timple contaft and this defer union* in a veiy weUiMl« ' approach each otberr and they unite when the centre 
ten dilTertation, publlihed tn the A{fa Eirv^ 9 irm% reaches the evdute. Therefore the ofculatiuu of evu- 
1686. He. calk thecontafk of equal ourvatupca an oa> tetloq is equivalent to four interfedions. 

• cuLATiON, and dve circle of equal curvatore the oicq* two fuch circles are dcfcribtd round a 

LATIN r, CIRCLE, and delivers feveral very ju^cioua riy fats that both may touch the evolutrk A a /', 

marks with the fdna of a maftar and tnftm^or. e is in the interfedion of one evolved radius 

atfo fpeaks of d^ei^tl degrees or ordbira of of^itldti^,'^' W of another. The conud at the 

e^ch of •which is mfinitely clofer than the otbcf^’ »/t:M " ieutrcnnlky ^ of prolonged radius f B is an exterior 

thing not remarked by gcometm* But Sir llaae^Hear* co^fti and iht, atch of the Ojiida crofles the evolutrix, 
ton had done all this berort. The firft twelve^prpll^ fjtpm witboiit int^ards, in fome point more itmote from 
^fitions of the Vf\nt\pta had been read to the Ro^^ ^ A* The'condiA .at the trxtremity t of the radius c' K 
\ciety feveral years before, and were in the Rcj^ibinL jb.an itttt^r contaAk and if /a te greater than the 
‘Th^'PrMcipia had received the Imprimatur of me. So* tite EA,. the ar^'of ^ circle eroffes the 

cicty in July )6S6 ; hut was almoft printed befoitl ithfat curve, from wijAin dutaravds^ iu vamp point nearer to 
time. In die Scholium to the nth Lemma, ts eon* A* Thus' csUllii^ hyan intciiu:- 

tained the whole dodrine of concaA and ofcolttiont rion on. the fide uirat the cdntaA^ fometitnes be. 
and in the lemnia and its cordkries, is crowded a body yoUd it, and fomedutes betwteu thaebntads. As t)u 
ofdoArine, which has afforded themes for volumes. cotitaAs approach, the intcrfi^Oni^ alfo. approach , iliil 
The author glances with an eagle’s eye over the whole retaining their charaAers as interlcAioDs, as thecontaAs 
profpeA, and points out the prominent parts with the fttll continue contaAs. Alfo the circle next to A crofres 
Ijft comprefled brevity ; but with fufficient precifton from without inwards, and that next to / crofTcs from 

H 2 within 
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Vs iiliin ouV.vrir'Ji '•'!»' v ru'. In r:ji.s lia-rn-lrr to tlii* 

Wi’.Mk f}l'. t ' ’ ; . ( llklv-t.', llir" _»)L:L'tLO 

» :j k'tjnr t, iMl. .> • v' vci , i*u*fliiijr 

the tMiive In ‘u i ^ilrt ii»n t's i'.rs*; that with- 
out the on till’ iulv oi A, and witlmi il on the 

fjdc of f. 'l i e c (/Ilf acts unite as contadh, an(f the in- 
IcrfitMioi’^ .li* i'itcifeCtions. 'rhus it is that the ofeu- 
l.itin;' Kwh both touches and intei feds the curve in 
the la ire point# 

At J the ofcidation is indeed clofcr than anywhere 
c'lfe The variation of curvature is lefs there than any- 
wIrtc die, becaufc the radius changes more flowly. It 
is this circumllance that determines the clofenefs of 
onud. If a circle ofcuUtcs a curve, it has the fame 
tiirviiinve. U.this curvature does not change in the 
viiii'Ity of the coiitad, the curve and circle muft coin- 
ride ; and the deviation of the circle (the curvature of 
wliich is everywhere the ftme) from the curve muft 
proccid tntirely from the variation of its curvature^ 
ihcrtfore, is the important. circumftance, and is 
indeed llic charaAeriftIc of the figure as a curve line ; 
Mid its other propciiies, by which the pofition of its 
difIVrent parts arc determined, may be afetitained by 
nu uns ctf the innation of its curvature, as well as by its 
Trlariou to cu-ordlnatce. Of this we have a remarkable 
indanct* at this very time. The orbit of the newly 
difL-overed planet has !>ecii afeertained with tolerable 
prccinon by means of obfervations made on its motions 
for three years. In this time it had not deferibed the 
..tl» patt of its orbit ; yet the figure of this orbit, the 
j (*lir <•»'. ol it'i tranfveifv axis, the place and time of its 
j.m H *1.01., were a!l determined within iQOdth part of 
t!.« tiMth h) the Jf.rvnl xuiyiitlon of Its curvature. It 
t}i<?ef re oor i.ttcnlion in the clofe of this ar- 

x.clo. \S^^ km.w of no author w^ho has treated the 

I’ l.-j-. III r*» iuilni'.'tivc a manner as Mr M'l^aurin baa 

<h5!;o, by (xhihilir.g the theorem which conilitutes New- 
I itti in a form wdiich points this out even 

I ) l!.k i)> (l«c AhJ.uunn's Chap xi. § 363, 

fvc. Wr i r-.ii iiVi\ rt'cummend this work to the young 
pc'.i ! ; ii‘ cv M .’.ij'i'.g Mfund of inflruAion and agrec- 
:*hh’ (Mic.u to I hi ru.-vtical genius, apd as greatly 
iii]>v!'Ior in j’fi'p'.i Miy and in ideas which can be 
irioriiiid up :i. d lei’.'ileAtd, when lequircd, tp the 
p -ra»';I^ pait ct the cLhorate pcrforinanccs of the cmi- 
iKut .iiiLiUlU of hitcr limes. By ixpreiTing every thing 
«'c(*rntiilcaUy, the ?uthor furnithes us with a ibrt of 
])iduio, which the imagination readily reviews, and 
which exhihiu in a train what meic fymbols only give 
lisa moijit iitaiy glimy fe of. 

“ of all right lines which cair be drawn tbroogh 
i\ given point in tire arch of a curve*, rbac alobeisthetanV 
g(.ut which touchea the arch fo clofely that no right line 
i.in pafs between them ; fo, of all circles which' touch a 
curve in a given point, tliat circle alone has the fame 
cur vat lire which touches it fo clofely l^at no circle can. 
pafs betw'ccn them. ;Ic cannot coincide with the arch 
(if the curve ; and.iherefore the above condition js fuf- 
feient for makiitg it ^^tChrye* . As the curve fepa« 
rates Irom the tapgeiu by us/ftexCre of curvature, it 
fcparatcs from the equiif^rW dtclc by its tbange of cur- 
vature ; and as its curyature greater or lefs according 
es it feparates more o<^ from its tangent, fo*the va- 
riation of its curvature 1» greater or lefs according. as it 
IVparates more or Icis frv>m iis equlvurve circlet There 
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can be but one cqaicurve circle at one point of a curve, involution. 
C)ili*:rrt'iii‘ any other circle dtferibed between them ▼ 
thioiigh tiutt point will pafs between the curve and tlie 
tqiiifuivc circle 

“ Wlien two curves touch each other in fuch a man- 
ner that no circle can pafs bitwetn thtin, they muft 
have the fame curvature; becaiih the arch which touches 
one of them io clofely that no ciiclc can [rAs between 
them, muft touch the other in like maiuier. lint circles 
may touch the curve in this manner, and yet there may 
be indefinite degrees of more or lefs intimate coiitaA be- 
tiveen the curve and its cquiciirve ciicle.'* This is fticwn 
by the ingenious author in a ferics of propolitions, of 
which a very fhort abridgment muft fulRcc in this place. 

Let any curve EMU (lig. 11.), ami a circle EKB, 
touch a right line ET on the fame lide at E. Let any 
right line TK, parallel to the chord Eli of* the circle, 
meet the tangent in T, the curve in M, and a curve 
BKE (which pafles thnuigh B) in K. ijjicn, if M f 
X TK be everywhere equal to TE*, the curvature of 
E^MH in the point £ is the fame as that of the cucle 
ERB ; and the coiitaA of EM and ER is fo much th ; 
clofer the fmaller the angle is which is cont^hicd at U 
between the curve BKF and the cquicurve circle B(^. 

Let TK meet, the circle in R and Q. Then, be- 
caufe RTxTO sTE*, It muft be RTxTO=5 
MTXTK; and RT:MT= TK:T(^ Thriiue 
BKF may have any form. It may crois tbe circle 
BQR In B, as in the figure. It may touch it, or touch 
£B, 5 cc. Let us fir ft confider wliat fituations of the 
point M conrefpoDd with the pofitioa of K, in that part 
of the curve BKE' which lies without the circle BR£» 

Let TK move toward £B, always keeping parallel to 
it, till It coincide with it, or even pafs it. Then, while 
the point K deferibes KB, it is ev^ldcnt that ftnee TK 
is greater than TQt TM muft be Ids than TR, and 
the point M muft mways be found, between T and R. 

The arch ME of the curve muft be nearer to tbe tan- 
gent than the arch RE of the circle. If any circle be 
now deferibed touching T£ in E, and cutting off from 
EB a fmaller chord than EB, it is deaf that the whole 
of this fegment muft be within the fegment BRE ; 
tlienrfore this fmaller circle does not pafs between ERB 
ami the curve EMH. But lince wc fee that the curve 
lies without the circle, in the vicinity of E, perhaps a « 
greater circle than ERB may pafs t^wcen it and th^: 
curve. A greater circle, touching at E, muft cut off 
a chord greater than EB. Let E r ^ be fuch a circle, 
cutting liB in and TQ^in y. Ty is neceflariJy 
greater than For fince I is beyond B, and the 

arch BKF lies in the angle QB hj the circle £ r y omit 
crofs the curve FKB in fome point ; fuppofe F« Then 
while K is found in the arch FB, the point y muft be 
beyond K, or T y muft be greater than TK. Now 
T r X T y,s» TES SS TM X TQ^ Therefore 'EM :T r ^ 
sr T y : TQ. Therefore T y being greater than T(^, 

Tr muft belefs than TM, and the point r mull .lie 
without the curve, and the arch £ r does not pats be- 
tween EMH and the circle ERB. lii like manner^ 
on the other fide of KB, it will appear, ihatVhen the 
curve BK'F Tails wiihin the circle wliu li touches EMH 
in E, and cuts oft the chord EB, the arch of the curve 
correfponding to the arch BK F', lying within the cir- 
cle, alfo lies within the circle. For T K' being Ids 
than aQ]* ^IM' i& gteater tluia XR, and the curve^ 

widuu 
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liivoU>ti^n within the cfrric. And, hy fifrillar rfafoninp^. It is evi- ofTM to TR, onintitieti nh'rh pit frcqiTrnily tvr. 
r~ ds:nt t)>Ft a «:irclc cutti'i/ off a rliord falls with- neR'ent ti.d ndcM'd*!., Vv’htp. (> iK is a rmiic an>rli‘, 

o.'U b(.lh the circle Ll< 1 ' .. u! tlie curve, and that a that it, aIicu th • la-'^uiti. wf FjK do i:r.i ^uin- 

cirde Itfc th?n I'lRl) mi ll necefhj lly )i.ave foinc part of ck!c, ih; a- ,•!*. OjiR can K r ic-rarcd. lUit-uo is.viti- 
llic cn^vc iiK F without ic ; and thertfore 'Id'w' will be liueai angle Cio be ctiutaiiud as an imii in the cuivili- 
l^reater tha : 7', and the ecu refponding point r' niuft iieal arrgle iv. 'i'hey n.e iMcornnienfutablc, or in- 

l>e without the curvt. All circlos therefore touching comparable. Let the cuive KV> toiiel the circle OR 
in K fall without both ER and EM, or within wdlhout c uitirg it. angic is erpial incomparaWa 

them both, aceovding as they cut o/F from Eli i chord with the fiUine-i* Q^i^K ; >tt il hrs uaWrpait iit 
greater or lefs than El», and no circle can pafa between MKR. This inuft be i.u'ompai'able wiiM il»t tonner in 
them when rhe ’'c^l::inglc MT X TK is always equal to the fannic manner; for there is the fame pr(»potiion be- 
E F', and the focus of the point K pafles through B ; tween the inclividualH of Lx>th pairs. 'I'lnis it appears 
that IS, ERB is the equicurve circle at E. plainly, that there arc curvilineal angles incomparable 

Tlus corrobfvratcs the fevcral remarks that wc'havc with each other. Vet arc they magniltnlcs of rjcc 
made on the circurnlhmct of a circle touching and cut- hind; becaufe the rmallcll re^ilincal angle imifl rcrtiiin- 
ting a ciiwre in the fame point. N<i other circle can be ly contain them both ; and one of them contaln^i the 
made to pafs between it and the curve, and it therefore other* But, further, there may be indefinite degrees 
lias the fame curvature* This may therefore betaken of this coalcfccnce or clofenefs of cental bet woe u <1 
as a fufficient kidication of the equicurve circle ; the curve and a circle. The fir 11 decree is when the fame 
character peculiarly aflured to it by the nature of evo- tight line touches boils* '!'(>» m a Jimph cuntat}^ and 
liition. It mnft be noted, however, that the curve if may obtain between any curvb and any circle. The 
fuppofed to have ila concavity in the vicinity of the next it whea'EMH and £RB have the fame curvature, 
contact turned all the fame way. For if the contad be. and when the conjuj^te curve FKB iuterfcfls the circle 
in a poiiU of eontrai7 fiuxure, even a ftraight line will QB in any afli^able. angle. This is an o/cuiation. 'Fhe 
both touch and cut it in that point. third degree cf conta^, and fccond of ofculation, is 

The reader cannot hut remark, that MK is always when the curve KB touches the circle QB, bat not fo as 
the chord of a circle touching 1 *£ in E, and palling to ofculate. The fimrth degiee of contaZ^, and ihltd oi 
through M. ofeubtion, is when KB and QB have the fame curvatiuc 

Le? E« be another ciiive, touching TE in E, fiich> or ofculate in the firft degree of ofculation. 'Ehis gr?.<hi- 
that the conmgate curve i]), which always gives Cm tioii of more and more intunatc contact, or (more pnt- 
X Ti* ss.TES alfo paffes through B« Then, by what perly f{mkuig]^ of approximation to coaltfceuce, mav^ 
has now been demonfltrated, the two curves EM and be continued without end, /;//< /Vim,'* 

Em have the fame equicurve circle ERB, and confe- the contafl of EM and ER being always two dviricts 
quenlly the fame curvature in E Then, becaufe the cloferthan chat of BK and BQ^ Moreover, in cich 
redargles RT xTQ, MTXTK, and m TxT if^are of thofc clafles of contad there maybe indtliuae dc 
equal, we havc :T«i e? : T I’hereforc if greet.- Thus, wlicn EM and ER have the fame t ur- 
the arch Bii pafa between BK and BQ^the curve Em vature, the angle QBK admits of indefinite variciii ;, 
muft pafs between the Curve EM and the cii-cle ER. each of which afcertains a different clofcnels of coiit.i.:* 

• 'E m mull therefore have a defer contad with ER than at E. 'Alfo, though the angle QBK fhoiild bt tht lmiu% 
EM h*s with it 5 and the ImalUr the angle QBK is the contad at E will be fo much the defer thi- grcait; 
which is contained between the curve and its equiciir^er tl&it.chopd EB is. 
circle, the clofer is the cuntad of the curve EM and For .TR ; TM == ; TQ^ 

i:3 vquicurve circle ER. Thus the length of the phOfd T^errfore.RM ; TR =r KQj Kl' 

EB. determines tlie f»a»nUut(e or degree of curvature at * ' Or RM : TR : TK ; T R X I'Q^: T K 

lie when compared with another; and the angle XTQt. 5^^‘TE*: Tit X TQj^, 

tained between the cquicuivc circle imd the conjugate ' Thelrefoit, when TE is given^ RM (which U tiivn 
curve BKF determines, the dofenefs of the contad of the mwfurc of the angle of contad) is pr<moition.tl i*" 
tlje curve with its equiciirve circle (the angle TEB be- KQ^dircftly, and to the redangle 'FK xT(^iuvcrftl) ; 
ing fuppofed the fame in boUi)* g*^*''**^ RM is lefs in pnqujrtioii as 

It appears, from the procefa of dcmooSralipir^ tlilit * X WQJs greater. In the very neighbourhood of 
the curve EMH falls without or within the equicurve £ and is pUiti that KT X TQia vciy nearly equal 
circle according as its conjugate curve BKF docs* Alfd,r‘ to EB*| * iud therefore ultimately RM : *KQj:= E'F" : 
when BKF cuts BQR, HMK alfo cuts it. Bu 4 if' EB»* . ' . 

» FQHr IS on the fame iTde of QB on both fides tf^hc' . It will grdfttly aflift dur conception of this delicate 
in^Vdlion B, the cur\»e HME is alfoon the fame fide fubjeft, if we view ibe origin of thefc degrees of con- 
ror it on both fidec of the contadt E. It is alfo very tadl as they are gihertted by jKe '‘evolution of lints, 
clear, tliat the contaA or appraach to coaleCcencc be* A thread evoWng from a^potygon SOCBA (fig. 13.) 
tween the curve and its circle of curvature, is fo much deferibes with iis^tremity tf- hlfoi' confiding 

the cIoRt as th^ conjugate curve BKF comes nearer of fucceffive arches df circlets '^ilil^ti^d in fimpk contAt^ts. 
to adjoirfmg arch of this circle. It mull be the If it evolve from any dOntinuemi euri^X BA, after lui- 
clofeil of all when KB touches (^, and it mull be the ving evolved from the lines ED, BC^ih^'.airch will be 
loart fo when KB touches EB,or has EB for an aflymp- united with the circular archl 4/e by ofculation of tlit 
tote. The fpace QBK is a fort of magnified picture liril degree. If any other curve PC touch this evoh/te 
cf the fpat'C MER ; and we have a ientiblc proportion in a lirnple conta 4 ^, and if the two curves FCJiA and 
of to TK as the reprcfeiitatijn of the pionortlon DCBA arc Doth evolved, they will touch each other in 
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a firtijilc ofcuiat in ih tt poii.t wlific* tliry l>ave ilu' 
f,.inc Jt I'C' t.j'iclirs DC in a liinpk- ol’cula- 

llivii, lilt’ t’volveil t.U’U ^ will toucli ill an DlrulaHoii of 
ihe iuiinxl tl< vn ce ; himI, in j^tnctal, llie olfulatioii of 
llio two iKTciit'd rnivcfi ii a c!ij.pvc clokr tjian that of 
ihoir t’U’Inft? ; and in Moh of orn? of the ofciila- 
linnii, tlicre is an indefinite variety of the other, acoord- 
ii to the Icnj^rtli of its ladius of ciii'Viiture. All lliia 
is \cry clear j ;iiid fhewK, that thefc decrees of contaft 
do not indicate doj^retfi of curvature, one of which io- 
(initcly exceedi anotlier ; for Xh^-y are all finite. 

'IMie reader will tho well to remark} that the magni- 
tude, which irt the fiibje^l of the above pro|k>rtioni, 
which is really of the fame kind in them all, and confi- 
dered as fufceptible of varioos degrees and ordens of in- 
finitefiniahs ia not curvature, but lineal extenfiom It 
is RM, the fubtenfe of the angle of contad MER. It 
is the linear fepanitioii from the tangent, or from the 
t<iuicurve circle. It is, however, iifiially eonf?dered a* 
th<- meafure of curvature, or th^propbrtions of thia Hite 
arc given aa the proportions of the curvature. "l*hi« is 
ir.accnratc ; for curvature is unquellionably t chai)g^ of 
<lircdIon only. As this line has generally been the in- 
tcreding objeft in the refrned of curve lines, cfpe- 
c-iitlly in the einployment of it in the difciliTiona of me- 
chanical philofophy, it has attra^ed the whole alten- 
ti;>n, and the language is now appropriated to this con* 
lidi ration. What is called, by the nrnrd emurent ma« 
ihetnaticians, variation of curvatare, is, in fsfl, varkitfoil 
of the fiihtcnfe of the angle of eonlad. But it is nc- 
ceffary always to dillinguifh them cftrefuHy. 

Vfiriatlon of curvature is the remaining objcBl of ocr 
attention. 

Curvature is uniform in the circle alone. When the 
curvatuK* of tlic arch EMH (fig; ii.) decreafea as.wc 
recede froiTi E, the arch, being Icfs defie^ed from its 
primitive direAion KT than the arch ER, imift Sepa- 
rate lefs froD the line £T, or muft fall without the 
arch ER. The more rapidly its curvature decreales, the 
dtferibing point mull be left rxKire without the circle; 
It iTiuii be the conttary, if its curvatuie had iiKicafed 
from E toward M. It may change its curve equably, 
or uncqiiably. If equably, there miift be a ceVtam uni-' 
form rate, which would have produced the fame final 
change of direclion in a lin^ of the fame leogtlk bend- 
ing it into the uniformly incurvated arch of a circle. 
It is not ft) obvious liow to rftimatc a rate of variation 
of curvature; and authors of eminence have, differed in 
this eltimatioD* Sir Ifaac Newton, who WSS much tn- 
terelled in this difcuHlon, in hia ftudies ^ univtirfal 
graviiation, fceins to have adopted a ineafure which beil 
luiied his own views ; and h^s been fctlqwtd 4 y the 
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(volntiix M nlways the fame; or (which amonntv to the fnv diition^ 
lame thing) the aich of the evolulrix bears to the evol- 
ved utili of t!)c rvohitc a conllaut ratio, 'i'hc curva- 
ture of the fpiral cliaiiges more rapidly in the fame pro- 
portion as th.o ratio of (fie evolved arch to the arch of 
the evolutrix generated by it is grer-tci, or as it cuts the 
radii in a more acute angle. TlitlV arches may be infi- 
. dux ion of e volute 

nitefimal ; theitfore the frartion •* 

* fluxion ol evolmnx 

prtffea the rate of the variation of curvature in this fpirai. 

Now let abed (fig. 13 .) beany other curve, and A15CI) 
its evolutc; let p be the centre of curvature at the point 
B of the evolute, and B s the evolved arch ; draw the ra- 
dnpBtpOt Bm, on; join p rn, and draifr B q perpendi- 
cular to p m» It is evident that m n and B 0 have the 
fame ratio witli B m aitd Bp ; and that thefe^wo fmall 
arches trmy be conceived aa Iking portiods of the fame 
equian^^ular fpirai (perhaps in another pofition), of which 
q hi the centre ; and that p is in tlic curve cK another of the 
fame. For there- 

fore the ratio of thefc infihitefimat arches m n and B 0 
w3l exprefs the rate of .vmiati 6 u > in any ^urve. This 
ta evidently equivalent to faying, that the vatiaciou of 
curvature is proportional to the fluxion of the iiidhis of 
curvature diredly, and the fluxion of the curve inverfe- 
ly. For mn and Bo are ulumately as thofe duxion&, 


Bo , . r " , 

apd — is equivalent to — r-, where « is the arch of the 

mn \ " 

fpirai, and r the evolved radius of the other. Aocord- 
tngly, thia it the enunciation of the inpex or vaaiA- 
TioN given by Newton (Sec, Newtoi>*s fluxions, Prob. 
VI. I 3 .), Therefore, whht Ne^on tails a^ uniform 
variation of curvature* is not: ad jb^rintfe ordlminatfon 
by equal aiithmetical ^SertnceiH but equal propor- ' 
tions of Uie curvatuit in evefy points The variaUon of 
curvature iu fimiltr points of funi^ tehtis is fuppofed 
to be the fame. 

It ts evident that this ratio is tlie £sinc with that of ' 
radks to the taugcnt of the angle/ w B, or of i to its 
tabular tangent. Tlie tangent therefore of this angle 
corre^Kmding to any point of a curve is the — _ 
of the variation of curvature in that point. Now it 
may be (hewn (and it will appear by and bye), thattlhc 
Buxion of TIC in figi 1 1 . or the ultimate value of 
is always ^ds of the fluxion of the radius of curvature. 
Therefore the tangent of the angle QBK is always ^ds 
of that of pm B} and therefore the angle QBK, which 
we have fven to be an index of the .clofenefs of contadl, 
is alfo the index of the variation of curvature (See 
M^JLautin^ $ $S6*)», 

Sir Tfaac Newton has given fpecnnens of the ufe of 


greater number. He gives a very cleat donception of mcafurc in a variety ot geometrical curves, by means 
what he means, by Hating what he thinha a cedeof an 
invarialdc rate of, variation. This is equiangular 


fiii me arches of wHicb, Ip .equal 

angles from the erntr'e, ate pvr/edlv flifilar, although 
coiitiniialiy varying-lii cufYatitre« this a curve 


of a general expreflion of -r • Thus, In the curve A IK) 
(fig, 8*)f let AB hrf* 


AD = x, DB =f y BN 

jif o ^ i ’ ■)' . 7 ' g,' ' ' .""i ~ — . , — — ^ w --- . — . . Now DB ' 

F<;uABi,v VAxtABLX, fsltd 'lUakcs Its rate of variation 

(cUimatcd in that feiiiTe in which it is^ uniform) the BE nj ; /, s: 1) r/ : B = x : Therefore » =s 

measure of the rate. of variation in alt other cuives. Let 


=s r, and BE = / ; we have ^ ^ 

B ir a 


us fee in W'hat refpefil its variation of curvature is con- 
ilant. It may be deferibed by tVe evolution of the 
fame fpirai in another ppfition (fee fig. 6 ), and the ra- 
tio between the radiUA of the evolute ami that of the 


Now, in every curve which wc can 


and-i.=.ir:. 

y X px 

exprefs by an equation, w'c can obtain all thefe quanti- 
ties/, y, and and can llicicfore obtain the e.-^afurc 

• *'•'*5 of 
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.)Vol«tion. of the variation of curvature. It i» alio elder ves parti- 
cular notice, \liat this in vcftigati(|ii of -- is equivalent 

with finding llie centre and radius of cuivaturc of llie 
evolute, hy which the curve under conlideration is ge- 
TieratcJ ; or with finding the centre q (fig* r3-) 
equiangular fpiral, which will touch our curve in m, its 
cvelutc in B, an * the evoluttf of the evoluie in/, if put 
into different portions when neceflary. Uhis leads to 
very curious fpec illations, for w)»ith, however, we have 
1)0 room It has betn fald, for inftaiice, that the cur- 
vature at the interfettion of a cycloid with its bafe 10 
infinitely greater than that of any circle. If the evolu- 
tion of the cycl6id begin from this point, the curvature 
of its cvolotrix will be infinitely greater ftill upon the 
fame principJ^f infinitely greater 

than this hy ewlving it* Yet all thefe infinites, multi- 
plied to iftfinityi are contained in the central point of 
' every equiangular fpiral! In like matiner, tlicre are' 
cvolutr&ces which coincide with a firaight line, and, 
others of infinitely greater r^itude, and iiHl t^y ari; 
t urves. Cai» this have any pbeaning > And can it be 
rccoticiled with tlie ledtimate reafoning from the lame 
principies,'^hat all theie curvatuf^i and angles of coiMad 
are pioducible by evolution s and that th^^ i^ay bci aud 
certainly *are every day deferibed, by bodies moving tn 
free fpace, and a^ed on by acceleratiiig forces dirked 
to di&rciit bqdws f " . 

The parabi^la (conical) Is the moft fimplc of all the 
lines of unetpiably vandrjg curyaturer and becomes a 
verygodd ^^^id dt;. oomparilbiw In the panbbk 
Aj&Cf (fifff ^ equation 

is then a a t ^ or BE « 

DQJsia 4* > formerly dinicnfbatc4)<» 

Mowover, and BNas^^’ 
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10 the parameter, ij had hy niakiug .v ir 2. Tin’s gives j/'. 

Jf = Z ; J' = J ; ^ = v' and '• = 3 5 - 

Wherefore ‘JLC. ir 6 , «lu’ch ij ihc index of variation. 

Moreover, Vi ijcc / rujd r are iu a confiant ratio, it ap- 
pears that the index of vatmtu/ii ot ciirvat!i'’e in the pa- 
rabola IS proportional to the ordinate v* It is always 
, ordinate , , . , , 

^ o i thus, With vciy luik trouble, we 

can deferibe tlie evolute of its evolute, / e. of the hmi- 
cttbtcal parabola. 

In lij^*maunf r, it may be fhtwn, that in all the conic 

fedlious is always proportional to the i entangle of 
z 

the ordinate DB and the fubnorroal DE, or to DB X 
!U£« Id the parabola, whofe equation is iiix:=zy^, 

we have In an ellipfej whofe equation is 


Jr ^ jp'— h SB yS we have ir 




X nil X 


D£, and in the hyperbola, whofe equation is 2 o x 

a a i±ii X DB X DE. 'I’h;* ratio, in 

all the three ie£lk>n% Is always as (he tangent of th? 
angle contained between, the diameter and the ium- 
tnd at the point of contact l^y this we may comjjan^ 
them with a parabola.. In the cycloid at the point E 

(fig. 5.) iL Is 5: tan, L EKM, 3cc. &c. 

% 

AU thefe things may be traced in the obferv^tion:! 
made qn fig* it* und 1 2. When the angle BE [' is a 
right ang^y the angle KBQ^ indicates it dlre^ly, irs 


and! 


a; r. Now inaking,^ s: adtli 


.;= r. give 2ak;^:*^, A 3/>, b^g s It i, «fy alfo to f«, 

thittvdum the carve EMH ioaparaboU, the lint- BKF i. 
a • !, u &higbt line parcel to £ r. It is alfo plain, that hy 

reducing the cquMmns, we olkainy ss as . s|ie faiAc iU(W that we pi-ovcd that no circle can fwfs 

. , ^ K ■ Between ibis parabola and its cquicurvo circle ERB, fo 

no other jparabola oan pafs between them. Jmked the 
fame reMoning. will prove that no curve of the fame 
kli^ can pafs between any curve and its oicuktmg 
clt(4cj. many cafes, it is more cafy to n afon irom 
Thus, in order to obtain of a fcuive, by comoating it with an tqui- 

J^tal^|a with an cquicurvc circle ; paritcu- 
ttt the CUrvilineal motions of bodies iu 

^ btjd«fle£ling forces. 

’ t£ S^ti^^be an etfipfe or hyperbola, BKF isano- 
tb<u:^l^e.or hy^bbm {WL^urin^ § 373.; 

>Wa have thba em^vei^ied to introduce our readers 
intO'this carious bftpch ^ fpecnlative g(H>mctry. An 
introdu^iion is all tW cadliil txpefted frcun a work of 
this kind. Wc have enlkr^dt ipo particular pointt), in 
pioportion as we thought thaijm tiiDtions entertained 
on the fubjedi were tnadequacc, or. tyisa vague and iti- 
difiindt i and we hope that fome tpiay be incited to ac- 
quire clearer conceptions by gcuag to the iboatatn head. 
We conclode, by recommending to the young geome- 
ter the perubl of the Fluxions of Sir Ifaic Newton, 


With thefe values of y, /, #v we obtain a immertcil 

* vafuc of i-il. mofl readily., 

tbo index of variation of curvatore in the pqlM' wb^ ' 
the ordinate at the fbcnscuts the parabola^ make a s i’«' 

Then 2 x (=Sv^a>}.=j 1 jjr 

' v'‘»‘ + /) s: 1/ *8 ^ 


There. 


fore ZL = 3,^ the index of variation in the point B 

when D is the focus of the parabola ; that is to fay^ 
the fiuxion of tlie radius of curvature is three times the 
fiuxion of the curve. 

Tj^itulex of variation, where the ordinate is equal 
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In* Inn rcTi T/rirfi'*? wiih' care. He 

W:il pn)^.il'Iy hv* .* il t*' wllli 

the wru'Ic corriprt*ric 'l h'v ri .Ti.r’ I miuI i’Uo fuch nar- 
ro^'^ r«>T'i;)ari witli fij;h beautihl pcrfplciiity. 

((^AN o’ Xro, the ti'aid of l)rleaii9, has been va- 
rioufU- « lurafterifed ; but ali 

worthy of a better fitr than the horrid death (lie was 
doomed to die. (Sec Joan d*Ar:^ Ercycf.), But did 
(lie actually die that death ? An inj^enioufl writer in 
the Monthly Mo^axme has proved i we thirky that (he 
did not. 

The hi (hop of Beauvais (fays he) Is accufed by all 
parties of treachery and trick in the conduit of the 
trial : it was his known pfoperfity to gain his ends by 
(Iratagcm, craft, manoeuvre, fraud, dexterity. He fecka 
out, and brings forward, fuch teftimony only as relates 
to ccclefiaft'cal offences, and then hands over the dcci- 
fion to the fecular judges, whofc clemency he invokes. 
Joan fays to Idm publicly, “ You * promifid to reHote 
me to the church, and you deliver me to my enemlea.” 
The intention of the bifliop, then, mud have been, that 
flic feculnr judges, for want of evidence, iltotild fee oo,of- 
ferur againft the ftatc ; as the clerical judges, notwith- 
ftmdiiig the evidence, had declined, to fee any againfk 
the church. A fatal fentence was, however, pro- 
rc'unccd ; and the fulfilment of it entrufted to the ec- 
clcliaftical authorities. Immediately after the mto 
/if , one of the executioners i*an to two friars, and faid, 
** tliat he had never been fo (hocked at any execution, 
and tliat the Kuglini had built up f a fcaffolding of 
philU r [un tcihtfiiud da plaire) fo lofty, that he could 
the culprit, which muft have caufed her 
Infill iiig*! to be loj^g and horrid.” She was, therefore, 
l»y fomc vfiu/uid contrivance, kept out of the reach and 
idiiVrvation even of the executioners. 

.Some time after, when public commiferation had 
(j^Ltc<lcd to a vindiftive bigotry, a woman appeared 
^ Mtt/. J, who declared herfelf to be Joan or Arc. 

^^ ^/ * ///£• every wher-c welcomed with zral. At Or* 

cfpeciaUy, where Joan was well known, (he was 
received with the honours due to the liberatrtfs of the 
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in her Ion*. This opinion is certainly countenanced by 
her bchdviour in iidveiOiy, and daring lier irial,* which 
w'as firm wilhout inlokncc, and exalted without a^fer. 


J-irf’.:n Is 

t.'> V. XV. 
p. 7i. 


tat ion. 

JONICS (Sir William), who was llyled by Johnfon 
the moil enlightened of men, was the (on of William 
Jones, Eiq; one of the lall of thofc genuine mathema- 
ticians, admirers, rmd contemporaries of Newton, who 
cultivated and improved the fciences in the prefent cen- 
tury. Our autlior was born on the 28th of September 
1746, add recelled )ii8 education at Harrow fchool, 
under the care of Dr Robert Sumner, whom he 
has celebrated in an eulogium whicli will outdall 
brafs or marble. We are told that hp was a clafs fel- 
low with Dr Parr, and at a very early age difplayed 
talents which gave his tutor the moft promikng expec- 
tations, and which have fince been' amply jullified. 
From Harrow he was fent to UniverGty college, Ox- 
foi d, where the rapidity and elegance df iiis literary ac- 
quifitions excited general admiration ; while a , temper, 
ardently generous, and niorids pcrfeftly irreproachable, 
procured him tedlmoniei of the mod valuable efteem. 
This gfratcful affection which he always Vhcriflied for 
%haE venerable feat of learning, did as much honour to 
■his fenfibilfty, as Oxford hcrlelf has received by enroll- 
ing him among the number of her Tons. 

In the twenty third 'year of his age he t»*avelled 
through France, and rcfided feme time at 'Nice, where 
he employed himfelf very differently from moil‘ other 
y'xning men who make what is called the tour of Eu- 
rope. yi/j/z, and the influence of various forms of go- 
n)rrnmenii w*ere the principal obj^s of his inveftigiStion ; 
and in applying the rcfult of hra foquiries tp the ftate 
of his own country, he minted the Iblicitudes of the 
■Patriot with the hbnriV partialities of an EnjgKlhnan. 

Mr Jones’s flrd literary \yotJc was a tranflation in- 
to Trench of a Pcrfian manufcriptj entitlM «« Hifitire 
de Nadir Shah^ connu Jout U*hom dt Thabmas Knit 
Kbanf Em^rear djt Perje^^* ill two.vpls. 4to; the hifto- 
rjr of which performance we (hall give in his own 
words; •* A great nuidiern monarch, who vifited 
ianffsi town. She was acknovdedged bjr both her brothers, this country a few years ago, under the name of the 
Jc?ji and Picrie d'Arc. On their teftinWny (he waa Prince of Travendal, brought wiih him an eaflern m-i- ' 
the ma^u- i''arr‘«:d by a gentleman of the houfe, of Amboife, in niifcript, containing the life of Nadir Shah, the lal/r fo- 
forii tdii- At their folicitation her fentence was annulled vereign of Perfia, which he was defirous of having 

thofitic** ci. in 14*56. The Parifiana, indeed, long remained incre- tramflated in England. The ftcrctary of (late, with 
trd Sy tl c . they mull cU'e have punifhed thofc eccleflaflics, whom the Danifh mtruiler had (ronverfed upon the fub- 

cf”T'(l!y^ whofc humamty, perhaps, -coorpired with the bi(hop - 1? 

of iVsuvais to withdraw her frOm real execution 


\ Paff/ultr 
f ^/^oirt 


down a central ebimney of brick and mortar; or, as 
the executioner ciilled it, a fcaflbldin^ of plsAer. The 
king, for the woman feems Co have (nuiiaed iioqonlroA* 
tation, is dated to- hive f ccrived hi'r w^icb thefe words : 

PucclleYtH'amiti 'foyt% lairn '^m att jtom de 

DhuP She is then fiid to have communicated to him, 
kneeling, the artilice pra^lifed. Oan this woman be hn 
impodor ? Our author tUihks not, Atld appeals to 
Volt Hire, who, in his profc works, willing to al- 

low that (he was not, at is, too commonly im iginec*, one 
of thofe half iriiare enthiifiads, employed as tools to 
work upon the Vulgar ;.\vhoni the one party endeavour- 
ed to cry up as a propheteft, and the other toc*^y 
down as a witch $ hut that (he wa^ \ real heroine, fu- 
^.perior to vulgar prejudit'c, and no h‘3 remarkable by 
*^orce of miud thau for a coiii.tjc jiiJ Hrength uiiofual 


jed, fent the volume to me, requeuing me to give aji> . 
tcral trandation of it In the French language ; but I 
wholly declined Uie tafl^, alledging for my excofe the 
length of the book, the drynels of the fubjeft, the, dif- 
ficulty of the dyle, and chiefly my want •both of ki- 
fure atid ability to enter upon an iiiidci taking fo fruit- 
Icfs and fo lahorioiirt. I mcnticuied, however, a gentle- 
man, with whom I liad not then the plcafure of baing 
acqualiiUd, but who had diflingiiiflied himfrif by 
tranflation of a Pcri'.an hi dory, ai.d was far nhU r than 
myftlf to fitlM v ihe kmg c»f Dcnmaik's t^xpe^tations. 
The leari-i^l writer, wlio liad other works upon his 
liDiids, eKcufsd himlelf on the actO’jnt ol his many eii- 
giigementB ; and the application to i»^c was renewed. 

It was hiiittd, that my .c.jrMplia»ice would be of uo fmall 
advantage to me at my cntniiue inlo life ; ihat it would 
pnciire me fi-ine mark of dillin^ion which miglit he 
pkaf’iJg to nic i iuid, above all, that it would be a >^flec- 

if' liou 
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tion upon this country, if the kin^ fiionld he oblij^cJ to liilapuointment made a dec 

Incited hy thefc 


carry *thc ijiannrcript into France, 
niotivcfi, ul piincipaliy by tlielallof tlicrn, iinwillirjj 
lo 1)1* tJii n;;ht clunlilh or morote, and eager tor the 
bubble rc| Illation, I undertook tF e woik, and fent a 
ipecrrtn rt it to his Danifli Majtily ; who returned his 
approinitk r. of tlic ftyle and method, biU dehred that 
il'c- t^anlkition niiglit be pcifetftly literal, and the 

oriental imagci accurately puieived. 'fhe fade would 
h;ne been far eafier lo me, had 1 been dire^cd to liiilih 
it in Latin ; for the acquiiition of a French (lyle was 
in finitely more tedious ; and it was ncceflkry to have 
every chapter corrected by a native of France, before 
it conld be offered to the difeerninjj eye of the public, 
fince in every language there arc certain peculiarities of 
idiom, jfhd lUce fhadcs of meaning, which a foreigner 
can never learn to perfcdiori. But the work, how ar- 
duous and unjj^leafing foever, was completed in a year, 
not without repeated hints from the fecrctary*s office 
that nt was expeded with great impatience by the 
Court of Denimrkc^’ Theutrandation of the Hiftory 
of Nadir Skah was publifhed fn the fummer of the year 
1770, at the cxpence of the tranilator^ and 'foity co- 
pies npop large paper were feut to Copenhagen ; one 
of them bound with uncorninoi} elegance for the king 
* Pre/oce r&himfclP, and the others as prefents to his courtiers*. 

What marks of diftindion our author received^ Or 
fruits he reaped for his labour, be has not tlsought 
* ' ' " ‘proper to dtfclofc ; but if any dependence is to be 
placed on common fame, the remrd heftowed upon 
him for, this laborious talk confifted only in the thanks 
of his Danifli Majeli)^, and the honour of being enroll- 
ed in the Royal j^ociety of Copenhagen, liiat dif- 
tin^llon mdeectaccor^nied with a letter, recom- 
mendtug the- leinriicd tranlfator to the patronage of his 
own foveye^ ; lint, in the interim, his feieod Lord 
Dartmoutli, who 'was to have delivered it, had refign- 
ed his office fmtttdry of (late, and the letter, we 
are told, was heirer prefented. 

lliere is reafon to think, that this early and fevere 
8urrL. Vql. II. Part I. 
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ImprclTion on his mind. 


and irKliicfil him to Tenf)ii u.c the muu-a for a unit', ruid 
to applv hiinfvlf with ,ir^idnlty to the fhuly o* iutli'. 
pn.'dcnt'C. Tliii, wc ilii- k aj paicnt, bom the fK-lr in 
which he^wriics of his return from tuc ctmt inent, aii<l 
of the death of his bcIo\cd prcr4'i)t.»r Dr iSuinncr. 

When 1 Icit Nice, (lays he) wlurc 1 had refidod 
near feven months, ar.d after traverfirg ;iln‘)il ,ill France, 
returned lo England, I moll ardenily (j**nrcd to pals 
fevend years more in the iludy of polite liinainit ; as 
then, I thought, I might enter into public hfc, to 
which my ambition had always prompted me, nu>r.- 
mature and prepared ; but with this fiuit of iny lciiuic> 
either fortune, or rather Providence, the difpoler of all 
human events, would not indulge iny (loth ; for on a 
fudden, I was obliged to quit that very literature to 
which, from my childhood, I had applied inyfelf ; and 
he who had been the encourager and afllftant of n y 
ftiidies, who had inftrufled, taught, formed me fiich as 
1 was, or if I am any thing at all, Kouert Sumnek, 
within a year after my return, was.fnatched away by 
an untimely death ( a).*^ 

In jyyi Mr Jones publifhed Dyfcrtation fur h 
Ltitraiurt Orunialt^ 8vo, and this was followed by 
Lif/rv d Monfitur Du Jans laqudU cjl 

cvmprU P Examen de fa TraJurfion dts Lh>res attnLius 
d Zoroqftrct 8vo. The diflertation offered a fa voio- 
able fpccimen of the author^s abilities as a linguili and 
as a critic ; and the letter contained a I'piritcd vindic<v 
tion of the univerfity of Oxford, Iroin the very fcurii- 
I0US reproaches, in which its incoinpcteiicy in Oriental 
literature was alferted by the illiberal tranOator of t)ic 
fuppofed works of the Pcrlian philofopher. 

In the fame year he gave to the public, ** A Gram- 
mar of the Perfian language,’’ 410, and at the fame 
timepropofed to republilh Meniniki's Diclionaiy, with 
improvements from De Lahrojfev^s Gazophylacium L/n* 
gu€ Perfarum^ and to add in their proper plpcc an Ap- 
pendix fubjoined to Gchanaguire’s Pcrlic Didlionary. 
The Grammar has been found extremely ufvful, and 
E 


• *(a) As a fpecimen of our author’s latinity, we ful^oia the epitaph on Dr Sumner, wliich is affixed to th< 
wall of the fouth tranfept of Harrow church, 

H. S, E. 

R O B E R T U S SUMNER, S. T. P. 

Collegi! Regalia apud Cantab, dim Sodui, 

Scholac Harrovienfis baud ita jprideip Arcbididafcalus. 

Full hoc pneftantiffimb Viro 

Ingenium natura peracre, optimaruih difciplinil artium lidulo 
Excuitum, ufu diutumo conlirinatttm, & quodamtnodo fubaiftum. 

Nemo enim aut in rcconditis fapientise ftudiis illo fubtilior extitit, 

Aut humanioribus literis limatior : nemini fere vel felscius 
Contigit judicii acumen, vel uberior eruditionis copia. 

Egregiis hifee cum dotibus natiirw, turn doArinoe fubfidiis, 

Infuper accedebat in feriptis mtra ac prope perfe^a eloqoentia* 

In fermonc facetiarum lepor plane Atticus, Be gravitate fuaviter 
Afpera urbanitas ; in moribus fingularis qusedam integritas 6c fides $ 

Vita* denique ratio con (Ians (ibi> & ad virtutis normam diligenter fevereque, 

Exculta, Omiiihus qui vel amico elTent co, vel magiftro u(i, doArinse, 

Ingenii, virtutis trifle reliquit dciiderium, fubita, eheu 1 atque immatura 
Morte correptus prid. Id. Sept. A, D, 

1771, iEt. 41. 
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K'oti rc:>r ’trl f, b.jt tlr: dciityi it iJuj pt.i’ t-ncc m a,^Ive lif.', It vr-.H ava.l !.i m little to Iv' a- 

Dirllo!!.’. V, il.i-i an «>t it'OTJjl \o'1Uh 1 liy the le iwjl'iI, eili hy the eioyient, or e- 

tartee tor .'i ic tiicoiiiai': iiiCnt was oUi^ced to ct irmendt I even by kin^;. It I?* on the other 

te I’ld rifj'h; h in*'!, lh it iu> v-xteinal .ifU.r'T.ie'V nn la.-U, ;«rnc tt.r 

111 i77- hr piihlifhtd “ Poerrs ; copfilti^;T chitrty ihc lo's of vntue arul iiiU '^nty v hii h .lione ^p’ve a 
i«! 'r’-.ij llali >ns f»*orn the Afiatic l^angua'a:*, 'To which peifcCt comfort to him who poihlk, them. l.et \ 
are .ul'hJ t'AO KfTays ; l. On the Poetry i>t the Ealtcrn man, therefore, who wilhts tt' i^njoy, wh it ru> foriuiie 
Nr f . ijy. 2. On t)ie Arts commonly called Iinita- or honour can bellow, ilit blefiinir of felFaj oha!i.)n, 
t.vt,’" Svo, which in 1777 he republilhcd with the ad- afpire to ilic glory given to Pericles bv i Icbrated 
Uiiion of lome Ltiliu PoOins, every way w’orthy of their hiiiorian, of being ac‘|iJaiiited with all ufeliil kiiuw- 
aufhor- On the i Hth June 1773^ degree ledge, of exprefiirg what he knows wntli copiournefa 

tT Mailer of A»*is, and the fame yc=ir pnhhlhed “ The and ftcedom, of loving his friends and country, and of 
Hi loiy of tlie L’fc of Nadir .->hah, King of Perfia. difdaining the mean puifuits of lucre and inUrcIl : this 
1. ^tuiMed from an Eadern ManoTcripti which was is the only caiecr on which an honell Wn ougljt to 
tr:.n!lited into French by order of his Majefty the King enter, or from which he can hope to gain any folid 
of Denmark. With an IntrodiiAion, containing, I. A happinefsd* . ^ 

Delciiptioii of Afia according to the Oiiental Geogra- The next year he publidied Poefeos /[fiattca Com* 
pheia. 2. A Ihort Hillory of Ptrfia from the earlieft nttntariorum Lilri Aw, cum ^ppcndice ; fuLjlcitur Limon^ 
Times to the p^-efent Century; And tn Appendix, feu MifccHmuarum Lther^ 8vo | and piiriuing his pur- 
confiiling of an Elfay on Afialic Poetry, and the Hif- pofe of applying to the ftudy of the law, wc heir no 
tory of the Peifian Language. To which arc added more of him fiom the preji (except the new edition of 
Viects relative to the French Traunation,” 8vo. Our bis Pocdis)* until the year 1779. In this •interval he 
aiiihnr having at this period detcimined to ftudy the law was called to the bar, and attcndedVVeftminftcr hr.il 
:ii a profeir.oii, and to relinquifh every other purfuit, and the Oxford circuit, where he obtained but little 
o'..rit‘abM will not be difplc'jftd with the followinj|' bunnefs. He was however appointed a commifTioner 
extracl, rihting to ihii icfolution, which concludes the of bankrupts by Lord Bathurft, who is r(pp6fcd to 
preface to the hillory now under con lid nation ; have intended to exert his iiitcreft to procure his noini- 

To ('(include ; if any effential miftakes be detc^- nation to the bench in the £ail Indies. 

i. d in ihiw \%holc performance, the rea(!er will excufe He piiblifhed in this year, The fpeeches of Ifeusy 

whin he rrlW^ls upon the great variety of dark in caufes concerning the law of fucceffion to property 
iiiJ intiicau- pumtb viliicii are difcuHcd in it; and if the at Athena; with a preparatory dircourfe, notes critical 
o’ i\ mity f thi f.ibicrl be not a fufftcient plea for the and hiftortcal, and a Commentary, 4to..^^ In this* vain* 

... 1 1 V.3 v.1.‘« h in ly W fbreoxtred in the work, let It l>e able work, the talents of the fcholar, the critic, and the 
< lo uib the wcids of Pope in the prcLce to lawyer, combine to elucidate a very important part of 

bm i iv inle pincis, tint thcic arc very few things in juriiprudence; for, ^Uliough deep refearches into the Ic- 
tl.i:. v.h’ch v.erc not wriiteu under the age of gal antiquities of Grccxc and Rome (as he'obfetves in 

ii . e r.iub' ivv.r,ty : moft of them indeed were c^ mpofed hu Commentary) aie of greater ufe tQ fcbolars and 

iu rhe pjti tv.iL of my lelfore in the Soiitfi of France, contemplative perfons, tlian to lawyers, and men of 
I tfme 1 hul appl’id. myfolf to a ftudy of a very differ- buftuefs ; though llradlon and LyUleton, Coke and 
» • r i» tu'c, wlr.ch it 11 n»w my rtloliuioii to make the Rolle, are the proper objecls of our ftudy; yet the 
I. Ic 1 nfiiiv li.'V W’h.’ievei' tiu ii be the fate of ableft advocates, and wifertt judges, have frequently em- 
il:i., p: j li;*’.!' 1, r i ^lil luviu' be tempted to vindicate belhlhed their arguments with learned allurK^iij to an- 
i..iy pi»'t i f u wliM h miy he thought ixceptionablo ; tient cafe.s ; and I'lich alUifions, it ruuil be allowed, are 

1 ut lhall y.iadlv rtiign my uwd opinions, for the lake often ufcful, always ornamental; and, when thty ar^: 

r)f t riibracii.p oihrrs, wlueli may Lem more probable; introduced without pedantry, never fail to plealc/* 
l,cl: g pciiuaiUil, that nothing la more laudable than I’lic W'oik was ded-cated in a ftyle of rel'pc^lful grali- 

ilie k'\e of tiuth, nothing more odious than the ohfti- tude lo hi.s patron Loid Baihurll: 

' lu v of pcii'iltii.g in error. Nor ihall I cafily be in- In the year 1780, we find our author a candkhtc 
duecd, when I !i we dilburdcncd* myfclf of two other to reprefent irt parliament the univerlily of Oxford. He 
pitie.s wh’ch a-'t. now in tlic prtfs, to begin any other had tor foinc time reftded but little in the univerniy^ 
woik uf the liuraiy kind; but fhall coniine myfelf and therefore laboured under fume dilad\nind<vcb ; buc 
wholly lo thHt branch of knovifodge in which it is my he did not meanly court the fiippoU of :my*in:ui, Ju 
ih'tf amh'iion to excel It is a piinfol confWeratlon, a paper, wdiich was circulated on that occalion^ his t 
I tuit the ptofilTion of literature, by far the moft iabo- friends, who were numerous, declare, that they have 

of any, leads to no real benefit or true glory •• neither openly folidccd, nor intend openly to folic?^f'i- 
whaifoevtr. Poetry, fciencc, letters, when they are votes for Mr Jones witliin the Univci fity itli If, hcc.nifc 
rot 'Cia le the foie hulinefs of life, may become its or- he will never become the inftrum.-nt of (lillmhniV. ihu 
iiaiiKTitiin profyjcricy, and its moft pleaftng confolation calm feat of the Mufes, by confcuti-.^g to any fin.ri fo- 
in a rliange of fortune ; but if a man adidiiSls himfclf liciiation for himfell or for any ru m c-ver, IIL 
tutircly lo learning, and hopes by that, either to ra1fe own appheationfs have been, ao?, and wdl be, ccii»n>Kd 
a family, or to acquire, what fo many wifh for, and lb to thole only who have profolfcd a regard fir him,./'/;/// 
few ever attain, ^tm honouraWe retirement in his declt 'lulo haw no f linmfuvcs : the Mailers of Arts in \\ 
fling age, he will find, when it is t(jo late, that he has great univcrliiy, wh iL prtroirative is cuol rcafon nod 
miftakL-n his p^tb; liiiit other labimrs, othci ftndie:*, aie impartial judgment, mini in.vcr be placed on a Ip'^el 
f.e'..efl’aiy ; and that unkfs he can adcrc his own iuJc- wiiii the \uUis of a boiough, or the freeholdti*’ of n. 

bounty. 
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Iv f!'. protci sr;' jliiis fcir, he tlocs not T-'t 
llic »‘%Tfn|)l*‘, hnt i'(»!lnvvi>it ; .iiul liis tiitnJi iie- 

\. r li.P’i' liny if tlu-v h:ul nut 

tliemkhi-tJ l y i uidiiCt ot oilicrri. 

“ llu- lir.t and tlit l.iit time, tluy leave to 
i’ujruidj that r<» txertii*iis mull be (pared by tliofc vvlio, 
eiliu r peiltmally oi !)y reputation, approve ilieebaradtr 
of Jvli Jonc's ; into wlneb, l)oili literary and polilicaU as 
%\tll an moral, bis iViriKls dilire and dctnatid the ftri£ttll 
Icrutiny. I’tir bis iiniverfity lit began early to pro* 
voke, and poflildy to incur, the difplcafure of great and 
powerful men : For his iiniverfity he entered the lifts 
with a foul-mouthed and arrogant Frenchman, who had 
attacked Oxford in three large volumes of mifreprefen- 
tation and fduriility ; For his univerfily he refigned, 
for a whole year, his fnvouiitc ftudics and purfuits, to 
favc Oxford ibe diferedit of not having one of her fona 
ready to tranflate a tedious Pcrfian miinufcript. 'I'o 
Oxford, in ftyirt, he is known to he attached by the 
Ibongelt poflible ties ; and only regrets the nccefiity of 
abfcrfting himftlf from the place in which of all others 
he. mc)ll delights, until the event of the prefent compe- 
tition (liall either convince htm that he has toiled in vain 
as a man of letters, or (hall confer on him the great- 
eft reward to v/hich he can afpire. The unavoid- 
able difadvantage of being fo late propofed, and the 
refpeiSlSible fupport with which he row honoured, 
will focure him in all events from the leaft difgrace/' 
The spplicalion' was onfucct'fsful,- chiefly becaiife his 
own college had fixed upon another candidate, from a 
perfuahon that the immediate appointment of Mr Jones 
to a (eat, then vacant on the bench of judges in India, 
was morally certain^ 

The -riots of that year gave occafion to another 
publication of our author, entitled, “An Inquiry in- 
to the legal Mode of fMpprefltng Riots ; with a eonfti- 
tutiomd Flan of future Defence/" 8vo; and in 1781 he 
publiflied “ An EflTay on the l.awof Bailments/" 8vo, 
a very mafterly trcitife, which did great honour to his 
legal abilities. Tn ihis.laft work he inculcates the ne- 
ctifity of deeply exploring the grounds of the common 
law ; and fpcaking of Blackflonc, (he fays) “ his com- 
mentaries are the rooft corrc<fl and beautiful outline 
that ever was exhibited of any human fciencc ; but they 
^loiic will no more form a lawyer, than a general map 
of the uorld, how accurately and cKgantly foever it 
may be dtlincated, will make a geograplier,*" 

In this year he like wife recalled his niufe in an Ode on 
the nuptials of Lord Vileount Althurpe, who had been 
his pupil, to Mifs Lavinia Bingham. This beautiful 
little potm is prefer ved in the FuropeaA Magizine for 
January 1,785, and we think in other pciiodical pubK- 
cations. 

From many circumftances which might be colle^ed 
t^eiKer, it would appear that our author at this June*- 
fine did not coincide in opinion with thofe who had the 
cTntdion of government, nor did he approve the mea* 
fun's at that ])criod adopted. — With ihtle fcntltncnts 
he -Iteins lo have been Llc^'lcd as a piopcr perfjn to be 
i'Uuxliicjd ctf a intn.bcr of the Coiillitutioiud Society* 
C'onld he have fui’eletn the degoiieiaey of fiieh aflbeia- 
there is realon lo believe that he w\inld have dc- 
^•liiitd what he condeiceinlvxl to accept an honour ; 
loi though an ardent Iriend lo libeity, he was an enc- 
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mv to tIu'ovfti.Ml ionov.ition, a-.d dtr r " letter 

to the ifiMiatv. ih.U bv llic tt ^ '.1 i-o’-'ltitnf i k u.'- 
ccrili Jidj “■ ih.i. luho i of puld’c, in tonri.i - 

tion ropri.iL.- a-. c! CMrrr.n’ !. •, vvhvli C(*niprilV‘ 
lliofe artielts vvl.n.h BlaLktlone .j -*angc 'i, ' in '!l^ (nil 
volume, i^iJer the lightr* of pffoi.s, and o* \v)iii:l» h- 
gives a perhpicuniis analyfis. W intever then relates to 
the riglita of pcrlon*;, titlur abb .km as the en* 

joymtnt of liberty, fcciiTity, and prop<..-ty, or lelaiive, 
that is, in the public rthitione of inagHkaies and people, 
makes a part of that majcftic w'hole, which we pr-r-t-r- 
ly call the conftjtution. This conllitutioiud v r pehlic 
law is partly unwritten, and grounded upnn inimcnu). 
rial ufigc, and partly written or enacted by llic Ir g \\ 
lative power ; but the unwritten, or conimr>ri law, oui. 
tains the true fpirit of our conflitution : t)ie viiiitcn 
has often moll unjulliflilbty altered the form of it ; ihv 
common law is the collected wifcom of maio centuiiis, 
having been ufed Mnd approved by fiiccdlkc genet j- 
tions ; but the ftattius frequently contain the wliires of 
a few leading men, and fonietimts of the meie indivi- 
duals employed to draw them.” 

In 1782 he publiflied “ The Mahoincdiii Livv of 
Succtfuon lo the Properly of Iiiulbtes, in .\t;d ic, 
with a verbid Traoflarioii and expbmatoryN< ‘Us .-‘o. 

At lengtli the pod of one of the jiifh-jt in ihv llall 
Indies, which had been kept v.icant livt. ye.i \sa. (.!•.- 
tertiiined upon bting filled up ; and o'?i juti iM-, t»‘. th.- 
,!|lh March 1785, was appointed to ilui it. .1 , I 
on the 2.:th received the honour rf ki ' i.i 

the 8th of April he married Mif« Sliipk;, '.Idi.d d. i .;. i. 
ter of the Bi^op of St Afupk, ami ul.iivul Iiv.mi . \u ly 
embarked for the Indus, lie bad ji-evif ull, 
ed “ The MoalLkat j or, Seven Aribi-m aI. iIi 

were fufptndcd on the Temple at M<.eca, vv "di a j’u d- 
lation and Argumentp/* ^to. To this it wa in. end- 
ed to add a preliminary dilcouvfe and nate.. — I'hi 
mcr to comprife obfervalions on the cjiaiquii ' (.< ihe 
Arabian language and letlt^s ; cu tin. di.iKcts v.id cha- 
raflers of Himyar and Koraiih, wiili .u l j ii.r. o* ik.iu- 
I'limyaiick poets ; on the mniiueK, (.f tne \..in, 1-1 the 
age immediately preceding that of Malioired ; o 1 ib.e 
temple at Mecca, and the Mo^!l.tk:tt, or pie.c ^ ( f p.n-- 
try fufpemled on its WuUh or g^tc ; kf!l), on ih-. hvt s 
of the Seven Poclc, with a ciitic;il hiib^ry of ihcir 
works, and the various copies or tdiuh.ns of tlieir. pie- 
ferved in Europe, Afia, and Afuca. Tlie luui to 
contain auihuriiies and leafons for the t:aiifi:tion of 
controverted paflagets ; to (.kicivlale all the obl^inc 
coopleis, and exhibit or propnfe amendinents of the 
text i lo dircA the readtr’e aiicmion to p.iriieid.ir 
beauties, or j^int out remarkable deficts ; ami to throw 
light on the imagCB) figures, and alluliotuj oi the Ara- 
bian poets, by citations either f:om writers of ihcir 
own country, or fiom iuch cf our European tiavulki i 
as bed illuftrate the ideas and cuftonis c f Eaftcm na- 
tions. This difcotirfc and the notes have not yti ap- 
peared. At his departure for the eaftern woild, he 
left, in maunfcript, with hi« brother-in-law the i)ian id* 
St Afaph, a little trael, cntiUcvl “ Tlve Principlo. (>f 
(Government, in a Dialogue between a .Scholar and a 
3 *cjilant.“ Thib ccltbiattd dialogue bt ing irffcrw cr hi 
pnhUlhed by the Dean, arid wk*tly circuh'.tcd b} rhe 
iouk'y for coudilulion'l infoiination, tJi; Dian wd% 
i\ z pi,.kcnUd 



JON I 3 

profccutotl f*»i a llhtl, aiul, ii our memory 

Receives ITS n.)t, was ioinul };uilty. 

Sir Wllli.TiTi Jo’ic's (low ciropt for ever all concmi in 
pany polii^’s, aiul applied hiniftlf to pini'iiils more 
woithy of his takiits. During liis voyage to India, he 
ronrtivtd ihe idea of the Afialic wSocicly , of vi fiich an ac- 
^ :n;iu fu.s been given under the title Socitmt s {^Encycl.)^ 

; or! of whofe refearches five volr.mce, replete with much 
; i. lions information, arc now before the public. But ar- 
ikotly as his mind was attached to ^encial literature and 
iVieiice he was by no means inattentive to the proftflional 
ciut't F of his high ilation. He had indeed, to ufe his own 
c ^prtflion, an “ undiffembled fondnefs for the ftudy of 
jurilpnidence *;*' and in the chara^ler of a judge, dif- 
played tlie profound knowledge and irrepi*oachable intc- 
griiy, which, before his promotion, pervaded his reafon- 
ings as a lawyer, and governed his conduct as a man, 
LJii^ortuiiately the intenfe nrdour of application, which 
produced hiri ficfjiicnt contrihiitlons to the Itock of hu* 
jTiaii knowledge, added to the unfavourable influence of 
the climate, greatly impaired his health. On this nc- 
couMi, after a rtfidencc of rboiit fifteen years in India, 
he made preparations for returning to England ; but 
drath iiiierpodd; and'thia illuftrious ornartient of fcience 
-i!id viitue was taken from the world on the 27th of 
April J71J4, ill the 48th year of his age. ** It is to 
I he fhame of fccpticifm (as one of his biographers well 
Mbferve^), to the encouragement of hope, and to the 
l.oTioui* of genius, that this great man was a flncerc be- 
lli, vtr in tlic dotlrines of Chriilianity, and tliat he was 
iound in his elofet in the attitude of addrefling hU 
player to God." We fliall give his charader as it 
wni drawMT by Sir John Shore, Baronet, (now Lord 
’IVigntnoiith) in a diiVouife delivered at a meeting of 
the Aliatic Sucitty, held on the 2ad of May 1794. 

“ His capaeity for tlie acquifition of languages has 
ncvti ban exculed. Ip Greek and Roman literature, 
his tally proficiency wat, the lubJtCl of admiration and 
app].ii;(V ; and knowledge of whatever naime, once ob- 
tained by him, was ever afte^^^urds pvogrellive. I'he 
more c Ic’ganl dialceds of modern Europe, the French, 
the Spriuifh, and Italian, he fpoke and wrote with 
the g.'-fafcil fluency and precihon ; and the German 
and ihirtuguife were familiar to him. At an early 
period of file hri application to Oriental literature coni- 
n.enced ; he tiudled the Hebrew with cafe and fuccefa; 
and many of the tuoll learned Afiatics have the can- 
<lour to avow, that his knowledge of Arabic and Per- 
ft.tu was as accurate and extenfive as their own ; he was 
alfo converfaiit in the Turkiflt idiom, and the Chintfe 
had even attraded his notice fo far as to induce him to 
learn tlie radical charafters of that language, with a 
view perhaps to farther improvements. It was to be 
t.x pitted, after his arrival in India, that he would eager- 
ly tn.bracc the opportunity of making htmfrlf mailer 
Ilf the Saiifcrit ; and the moft enlightened proftflbrs of 
the lioftrincs of Brahma con&fs with pride, delight, 
and furprife, that bta knowledge of their (acred dialedi 
was molt critically corred and profound. 'Phe Pan- 
dits, who were in the habit of attending him, could 
not, after his death, fupptcft their tears for his lofs, nor 
find terms to expreft their admiration at the wonderful 
progrtfs he had made in their fcierices. 

Before the Expiration of his twtnt;-fccond year, 
be had completed bis Commentaries on ihc Poetiy of 
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the Afa tics, although a coulidcTablc time afterwards 
clapfed before iluir publication ; .^iid this work,. If no 
other monument of Ins laljours exifled, w'ortld al once 
funiii-h proofs of liis confiirniratc Ikill in tlie Gritntal 
dialcds, of his proficiency in thole ol Home and Grecee, 
of talte and erudition far beyond bis ycar«, and of ta- 
lents and application witliont example. 

“ But the judgment of Sir William Jones was too dll- 
cerning to confider language in any other light than as 
the key of fciencc, and he would have defpifed the re- 
putation of a mere liiiguiit. Knowledge and triuli 
were the ohjeda of all his ftud’es, and his ambition was 
to be ufeful to mankind ; with thefe views he extended 
his refearches to all languages, nations, and times. 

Such were the motives that induced him to propofe 
to the government of India, what he jullly c[^nomina- 
ted a work of national utility and Impormnce, the com- 
pilation of a copious Digtft of Hindu and Mahoinedaii 
Law, fiom Sanferit and Arabic originabi, with an of- 
fer of Ills ferviecs to fapenntend the compilation, and 
with a promife to tranllaic it. He had forefeenj pre- 
vious his departure from Europe, that without the 
aid of fuch a work, the v/ife and benevolent intentions 
of the legiOaitire of Gi^at Britain, in leaving to a cer- 
tain extent the natives of thefe provinces in poirelfion 
of their own laws, could not he coniiplttely fulfilled 
and his experience, after a fliort'refidcftce in India, con- 
filmed what his fagacfty had atitieipated* that w'ithout 
principles to refer to, ih a latigoage ftmiliar to* the 
judges of the courts, adjudications amongft the natives* 
mnft too often be fubjtdf to an uncertain and erfottc- 
ouB expofition, or wilful mHinterj^retation of their tows. 

" To the fuperintendance of this work, which was iiWi. 
mediately undertaken at his fuggeftiou, he al&diiouily 
devoted thofe hours which be Cuuld fparc from his pro- 
feflional duties. After tracftig the p&n of the Digelt, 
he prttenbed its arrangement and mode of .execution, 
and ftlefted from the moll learned Hindus^aud Maho- 
medans fit peribns for the talk of compiling it : flatter- • 
cd by his atiention, and encouraged by his applaufr,. 
the Pandits profecuted their labours with cbeaiful zeal 
to a fntisludory cOnclufion. The Molavees have alfo 
nearly bntfhed their portion of the work ; but we mull 
ever regret, that the promifed ti'anflatioii, as well as the 
meditated preliminary diffcrtation, have been frullratcsl 
by that decree, which fo often intercepts the perfonn- 
ance of human puipofes. 

•‘During the coiirfe of this compitoiion, and as auxi- 
liary to it, he was led to ftudy the works of Menu, re- 
puted by the Hindus to be the oldeft and htilicft of le- 
giflators $ and finding them to compiife a fyftcip of re- 
ligious and civil duties, and of law in all ii*s branches, 
fo comprehenfive and minutely exad, that it might be 
ctmfidcrcd as the Inftitutes of Hindu Law, he prtfent- 
cd a tranilation of them to the government of Bengal. 
During the fame peiiod, deeming m> labour cxc-Hi^- 
or fuperfluous that tended in any refpedi to promote 
the welfare or happinefs of mankind, he gave the pub- 
lic an Englifh verfion of the Arabic Text of the 8i- 
rajiyah or Mahomedan Law of Inheritilnce, with a 
Commentary. He had already (as has been obferved) 
publifhed in.England a tranflation of a traA on theiame 
fuhjcdt by another Mahomedan lawyer, containing, as 
his own words exprefs, * a lively and elegant Epitome of * 
the Law of Inhcriuncc of Zaid.’ 
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Jones. «< To thefc learned and Important work'J, fo far out of 
— Y ' ^ the road of amuftinent, notliinj^ coiJd haw 

his application but that dcfire uhich he ever profilTciI, 
of renderiiiir his knowledge iircful toliis n.ilion, and be* 
nchcial to the inhabitants of thefe proviiic'iv>. 

** I fhould fcarcely (coniiimca Lord ’i'eiginnciuth) 
think it of importance to mention, that he did not dif* 
dain the oflice of editor of a S tnferit and Pcrfian work, 
If it did not ailbrd me an opportunity of adding, that 
the latter was publtlhed at his own expcncc, atnl was 
fold for the bciieht of infulvent debtors* A fimilar ap* 
plication was made of the produce of Sirajiyah*” 

but nothing exhibits the large grafp of Sir William 
Jones’s mind ip fo ftriklng a point of view as a paper 
in his own hand> writing, which came into I^ordTeign* 
mouth’s jgoifenion after his death. It was intitled 
9 IDF RATA, And pTopolfd for invedigation the follow- 
ing fubjeds relating to the eaftern world. 

/Whz.«— I, fl'he ancient geography of Indiai &c. 
from the I’liranaB. 2. A botantesd dcfcription of Indian 
plants*, from the Coflias, &c. 3. A grammar of the 

Sanferit language, from Panini, dec* 4* A didionary 
of the Sanforit language, fKmi tiie 32 original vocabu- 
laries and Nirudt. 5* On the ancient muGc of the In- 
dians* 6* On the medical fubltaiices of India* and the 
Indian art of medicine. 7* On the philofophy of the 
ancient 'Indians. 8. A tranflation of the Veda. 9. On 
ancient Indian geometry, aiironomy, and algebra, to. 
A tranilation of the Puranas. il* A tranflation of 
the Mahabbara and Hamayan. 12. On the Indian 
theatre, &c. dec. 13* On the Indian conftcUattoiis, 
with their mythology, front the Puranas. 14. The 
hiftory of India before the Madomedan conqueft, from 
the Sanferit Cafbmir Hifiories* 

The hiftory of Arabia before Maho- 
sned« , i 4 . A tranflation of w Hamafa. 17* A tranf- 
htiori of Hariri. 18, A tranflation of the Facahaiul 
Khulafa* OftlteCaihh. 

• • The hiftory of Perfia, from authorities 

in Sanferit, Arable. Gteek, I'urkifh, Pcrfian ancient 
and modern, Firdaufi’s Kht^rau nama* 20. The five 
poems of Nizami, tranflated in pibfe. 21* A di&io- 
nary of part Perfian Je changire. 

-2 2. A tranflation of Shi-cing. 23. Tlic 
lext of Can-fu*tfu, verbally iranflated. 

Tartary. — 24. A hiftory of the Tartar nations, 
chiefly of the Moguls and Othmana, from the TurkifK 
fnd Pei flan. 

We arc not authorifed (fays his I#ordfltIp) to con- 
clude, that he had himfclf formed a determination to 
complete the works which his genius and kno\yledge had 
thus iketcjled ; the taflt fetms to require a period be- 
yond the probable dutation of any human life 5 but we, 
who had the happinefs to know Sir William Jones ; 
wjio were witneflts of his indefatigable perfeverance in 
' iitic purfiiit of knowledge, and of his ardour to accom- 
plifli >Krhatever he deemed impoitaiit who faw the ex- 
tent of his intelledual powers, his wonderful attain- 
ments in liteyiture and fcience, and the facility with 
which all his compofitions were made*— cannot doubt, 
if it had plcafed Providence to protract the date of his 
exiltence, that he would have ably executed much of 
what he had fo extenflvely planned.” 

We have already enumerated attainments and works 
which, from their diverfity and extent, feemfar beyond 
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the cap.’.ciiy of tl.c inoft c largi d m/’nds ; but Hie ca- jont^ 
t ili»;.;\ie lu.iy yt'i lie au^';nu nu J. T'> a prolicicney iu ’ 
tlu- languii'^cs id (rreicr, and Aha, he added 

the k :‘ovvltdgc of the phlloriiphy of tl]«de cniirt sies, 
and of every thing curious an«l viIiMble that had been 
taught ill rticm. The du^triiu^s tif the Aead-.iny, the 
Lyceum, or the Poitico, were lu't mine faniiiiir la 
him than the tenets of the Veda*-, the ui)!!lcif»n of the 
Sufis, or the religloiof the ancient Pi vl'j-i j-.; jMid w hilft, 
with a kindred geni'is, he ptrulcd with iriptme the he- 
roic, lyric, or moral compnlllions of the moil venownrd 
poets of Greece, R<»iyic, and Alia, he could turn with 
equal delight and knowledge to the fubl'iue fpcrula- 
tions or mathematical calculations of Barrow and Niw- 
ton. With them alfo he profeffed his conviction of the 
truth of the Chriflian religion ; and he juitly ciccniLd 
it no inconliderahle advantage, that his rcfeaichcr, l::u! 
corroborated the multiplied evidence of Keveiaiion, by 
confirming the Mofaic account of the primitive mdiM. 

In his eighth auiuverfary difcourfe to the Aintic So- 
ciety, he thus expreflea himfelf : “ I'hcologic^l inr|ii'ric: 
arc no part of my prefent fubjeit ; but I cannot refrain 
from adding, that the colle^tJoii of traces which wc call, 
from their excellence, the Scripture^., contain, indcijcii- 
dentlyof a divine origin, more true fubllrnity, more ex- 
quifke beauty, purer morality, more important Iiiilory, 
and finer ftrains both of poetry and tloqucnr.*, than 
could be coHtdled within tlie finie compahi f'-om all 
other books that w^ere ever coinpokd in any or 
any idiom. The two parts, of which the 
confiit, are conneffed by a chain of compofitiaui, which 
bear no refemblance in form or ilyle to anv that ca:i be 
produced from the ftorcfc of Givclan, Indian, IViiiar., 
or even Arabian learning ; the antiquity of th^fc coin- 
pofitions no man doubts, and tlic miftraiuti ri[>[)!ii:a* 
tion of them to events long fubfequcnl to lluir p\ib- 
licatlon, is a folid ground of belief ih. t they jp. ^ 
nuine predidions; and confcqucnlly infpirecl.” 

There were, in truth, few fcicnres in whicli Lc had 
not acquired confiderahlc proficiency ; in moft, hi^ 
knowledge was profound. The theory of iicilic wa-j 
familiar to him ; nor had he neglected to make hiinielf 
acquainted with the intcrefling dilcov cried lately iiiade 
in chemiitry; and I ha\c hcai J h'm [f^ys I .o:d 
mouth) alTcri, that his admi'-atii ii ot ibe llii.^ture of 
the human frame had induced him to atHnd fca 
fon to a coutfe of anatomical leittuies, ddiveied by hi. 
friend the celebrated Htiiiur.” 

Hislaft and favourite purfuit was the Cudv of lio- 
tany, which he originally began under the corif iunHi:! 
of a fevere and lingering difordtr, whicli with mol^ 
minds would have proved a difqualification from any 
application* It conftituted the prircipal Hmufeineut or 
bis Icifure hours. In the arrangcmcnls of Linrusus, he 
difeovered fyftcm*' truths and fcience, which iic ver fit lb 
cd to captivate and engage his attention ; and from the 
proofs w^hich hchaa ei^ibited of his progrefsin botany, 
we may conchide that he would have extended the dil- 
covtries in that fcience. 

It cannot be deemed ufelefs or fuperfluous to inquire 
by what arts or method he was enabled to, attain to a 
degree of knowledge almoft univerfel, and apparently 
beyond the powers of man, during a life little exceed- 
ing 47 years. 

The iacultlas of hU niind, by nature vigorous, were 

improved 
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cy tiM.Milllu * ci'i 1. r i-MiNjiiil IviiuivU-l; ill.- )V flia^ly In i ;»Iu > 't',, al-iMptly iiailicu-lt 

J peilt •rniUirL in ;li ■ »'ii {u't oT n: aU ob- u Inla, ^;v;ki al’y ir.p^c than a li .n-j ; wSun ynvinL;' ncn- 

fli.-’i's; Iii‘- n ml.t :> lu^rin wi'b r}ic i^inri, iwr^, dtil'JiK Mini c, I')‘ii cij. J.:':/h.*A opjxjl’itc, lioru lour to 

^1..: intcnn llKMiS oi l wi re cc'Mto.U's d fix p'lii, tin tov. v.moll bioad lancdi, the uji.'.ei laiired ; 

■i u ii;;hiMil the day ; rc.tk'^’thm rnd ;.:edltatIon fmooth, flbniri^, fiin, a litlh* waved, fiom loin to ei^lit 

4 M <1 and confiraicd what induiiTy Aiul inveniy^atinii had iiieheii lonj^^- l\:trj, i:oi\iiiu)n, round, and fniootli. ^ti* 

. ' ( nnularcd. It wss a fixed prIiK lp!t wah him, fri'm puh axillary, folilaiy ; in fact a procefs from the hale: 

wl fell he never voiuiitaiily deviated, not to be cltterred of the eommon petiole, as in many of the ^^ralies and 

!'.y any diniculties that were fiirmolinl able from proie- nionandrillK, &c. Vmhvh terminal and axuliry; be- 

i.'iiinij to a fucccf}*fal iciminaliori wdiat he had once de- tween the llipule and branchict, globular, crow- led, fub- 
bb.ratcly undertaken. feflilc, tre^’\. Drat^Ix^ a fmall hearted one under lach 

But what appeared more particularly to have cna- diviHon of the umbel. Peduncle and pWiclt*b Imooth, 
rkd him to employ his talerri fo much to hi» own and coloured. Flo^tvers very numerous, pretty la^c; when 
ilif public advantage, was the regular allotment of his they iirtl expand they are of a beautiful o’ttiigc colour, 
time, and a fcrupulous adherence to tlie diftribution grad iidlly dunging to red, forming a variety of lovely 
vdii«.h he had fixed; hence all hia {Indies were pnrfucd ; flagrant during the night, (^alyx perianth, 

\\ 'ihout inttrrnpiion or coniVilion. lie collected infor- below twodeaved* leaHets fmall, nearly opposite, Co- 
ni ition, ton, from twry quarter; judly concluding, that Inure ?, hearted, braijilc like, marking the termination of 
<ointthing might be learned from the illiterate, to-vvhom the pedicel, or beginning of the tube of tlie coroh Co- 
ht' hiKiicd with the utnioil candour and complacency. rol one petalled, funr.cl form ; tube flightiy incurved, 
Lord 'IVignmouth, addrefiing himfrlf to the Afiaiic f:rm, and ileOiy, tuperiiig towards the bufe (club fumiel- 
SoL-icty, fays, Of the private and foci al virtues of (haped) and there impervious ; border four parted ; di- 
i iir 1:* monied Prefidint, our hearts are the btH records, vilion fpreadirg, fuborbicular ; n^argins moll (lightly 
'i\) yon who knew }jim, it cannot be ntceflary for me woolly : one third the length of tlic tube. NeShiry^ a 
to vxj atiatc on the independence of his iiitegiity, his ftimeniferous and piftiliftious ring crowns the mouth of 
b'lmiiniiy, probity, or benevolence, which c'/ciy living the tube. Sfiiniene, filaments generally feven ; ami fe- 
£.reaiure participated ; on the affahihty of his conter- ven trudl, I think, be the natural number; viz. three 
•III ion and manners, or liia modefl, iinafiumiiig deport* on each fide, and one btlow, above a vacancy, as if the 
r.jtnt ; nor need 1 remark, that he was totally free place of an eighth lUameiit, and is occupied On its in fide 
lujin pedatitry, a.r well ae from arrogance and felf-fufti- by the pillil ; they arc equal, difUud:* afeeuding, from 
I iciu y, wlii<'h fomvtimes accompany and difgr*ace the three to four times longer than the border ofthc coroh 
H is prefence was the delight of every jhithcrs uniform, fmall, incumbent* g^tm ob- 

^>i.i(ty, ^^lncll his converfatioa exhihrated and impro- long, prdiceled ; pedicel inferlcd into the infide of the 
ved ; and the public have not only to lament the lots iie 6 tary, immediately below the vacant Q>ace already men* 
uf hi^ talents and abiiiticii, but that of his example. tJoiied ; Ityle nearly as long as the llamena,' dfcliuing; 

•* 'ro him, as the founder of our inflitution, and lligma fimple. legume fctmeter^formed, turgid, > 

whilll he ll\cd ic 3 firmell fuppott, our reverence is more outiidc reticulated, oiherwife prer,ly fenooth ; from fix 
j .iriicularly due. ' animated, and encoura- to ten inches long, and about two broad. Seeds gene- 

y fd by him, genius was called forth into exettion, and rally from four to eight, fmooih ; grey, fixe of a large 
ji] 0 (!c;fl merit was exciicd to diilin/piifii itfclf. Anxious chefniit.*' 

f^or the reputation of the Society, he was indefatigable The Jontfia flowers at the begiotiing of the hot fca- 
III his own endeavours to promote it, whiUt he clictr- fon, and its feeds vipen during the rains. The plants 
hilly iinilltd ihoi'e cf others. In lofing him, wc have and feeds were originally brought to Calcutta from 
;i<)toM)y been deprived of our bright eft ornament, but the interior parts of the country, where it is iiidige- 
! tlic gulvlc and patron, on whofe inftruftions, judge- nous. JV. B, Many of the flowers have only the ru- 
ni r t, and. cuiKlo'.r, \vc could implicitly rely.'* Though diment of a piilil. lit Plate XXX. A is a btanchlet 
lIkIt ..re the fentiments, not only of Lord Teign- of the naturrl li/.c. 15, A Angle flow*cr a little tnagoi- 
-(Mith, br.t, we believe, of every man of letters, we Jltd; a a the calyx. C, A fedion of tlic fame, exhibit- 
.tulL there is ftill left in Bengal a fuflicicnt love of in g four of the ftamens, i i c i the pillil i, and how 
‘ tiers .ind of fciciicc to carry on the plan which was far the tube is perforated. 1), A fimiUr fedlion of one 
hirmcd by the genius of Sir William Jones. ' . of the abortive flowers ; 3 is the abortive fiftih E,*Thc 

JONKSl A, ifi a very handfome middling-/!Zcdramoue ripe legume opening near the bufc, natural fize- AVt*, 
ue, found in gardens about Calcutta. In the San- The fpace between the h and c marks the original tiAfi, 
i.iir it i'i calKd JsUtU and in the licngahfe Rvjp<ck ; of the coral. T, Ovc of the fted:, natural G, 

but the name Jontfia was g.'vwi to it by the Afiatu: So- The bafe of the comim n pciiule, w'ith itb llipule ; a /i, 
^>'cty, who confecraUd it to the memory of theii fnfl the petiohs of tlie lowii r pair oF leailets. 
prtfuleiit Sir WillIiUTi i.s tlnH dtfjtiOcd by JtyOT.Sl-SiMA, a lin.ill flat illa;'<l, vi'lnch is fepara- 

l)r Roxburgh, a member of that foriety : ttd from C3pe Moia in J apan by a cIkuiulI aU)ut live 

two leaved, cored, one pet^h'd, piftil-bearin?;; hagucs whic. Its circumfeicncc does not <>:cee<l.lwo 
bafe of the tube Lmpcrvlons; ftair.cnf Icog, afeending, h agues; it r. will wooded, of an agree iiblc afpcilj and 
inferted into the margin of a glandi.huis nedlarial ring, well inhalnied. Peroufe, viho failed round it, remaik- 
which crowns the mouth of the tube, the uppeim.ilh ed from the quarter-deck of his {hip foire eou(idei?.ble 
;two of which more diftanl ; jlyle declining. Lriun.r ediiices betwetu ih.e honlts of the inhabitant-; and 

h.ird 
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hnul ! y a ffn't :*t iht finith wed point of the 

ii'l '.iui,’ lu h '! !ij i.iijk .1 lo'iu L^ibUis. hie iioes not, 
111 At Vi I, Ii.il O' were for the fX'.vii- 

llou t'l C'llT*." -1’ , tur, I- h. 0.j{vl'’ei, it woulvl hc i'lH- 

I. it !•- !i 1^ fLe f i|j M. iL, vJi )ie ciilloniH ri’e i.' thf- 
li r< lit tio n iMii <1 III ni 'iiL to n lemMcJ u** fo 

i le ft ‘1 l iu- iOai fl as fun tut nci eel \v»ih 

d'e.i‘Uul !”< iii-- lIiv tlilhHi'.ee t.t a !enj.^ae and a half 
fioin w!i!i-Ii, lu InJ cir.fliii’tly ^ o lathoni:^, with nieky 
bottom. lie the ifl^.ntl (tl’fftrei.ilv, ?.ccordiiijr 

to the editor of liis voy.'';e, from a!l vithcr j*vok;iap)iers) 
in latitude 57' 51' noith, and in Lon^, 135" 20 ealt 
fiom I’aris. 

JOURNALS, the title of ptrlodlcal publication*. 
Sec J^^nrvfloj'atlia. The principal Brittfli Journals arc : 
The Ihjinny of the V/‘irh^ tf the Learnt begun at Lon- 
don in i6»>y. * Citfir a Tewpnrum^ in 1708. About 
tlie fame time there appeared two new ones; the one 
under the titl^ of Memoirs of Literature^ containing 
little more than an Enghfh ttanflation of fome articles 
in the foreign Journals, by M. dc la Roche ; the other, 
a colle£tIon of loofe trails, intitled, Bihiiotheca Cunofa% 
or a Mifccllany. Thefe, however, with fome others, 
are now no more, fuccecdcd by y^nnual Re^ 

which began in 175S5 the New rinnual 
jier^ begun in 17S0 ; tlic Monthly Review^ which be- 
gan in the year 1749, and gives acharaAcr of all Eng- 
li{!i 1[terary puSHcations, with the moif confiderable ot 
the foreign ones : the Critical Review^ wliich began in 
1756, and is nearly on the fame plan : as »Ifo the Lon^ 
don Review^ by Dr Kcnrii'k, from 1775 *7^^; 

Mnty’s RcvLwf from Feb. 178210 Aug. 1786; the 
Rn(^lr/h Re^c^ieWf begun in Jah. 1783 ; und the jlaafy^ 
ikal Review^ begun in May 1788, dropt in 1798, and 
revived in 1799, under the title of the Nexv Analjikal 
Rexixew ; but again dropt after two or three months 
trial: the Uritljh CrUlt^ begun in 179a, and ftill car- 
ried on with much fpirit arid ability : the Anti-Jn- 
\ohln Retw'tu and Afagamine^ commenced in 1 79S, for 
the mciitorious purpofc of coiintcrading the pernici. 
ous tendency of French principles in ;x>l!lics and reli- 
gion: the AVn/ London Review^ January 1799: A 
'Journal of Natural Pk 'ikfophy^ Chf'n.jfry, and the Artif 
wiWch was begun in 1797 by Mr Nicholfon, and has 
been corrdu^led in fuch a manner, lliut il is one of the 
mull Vci]u;rhlc works of the kirnl to be found in any 
language: the Phlloffhical Maguzlm, htgwrx in 179^ by 
Wr Tilloclr, and c':rricd <;u upon much the fune plan, 
and wlih much llic lame fpirit, as Nicholfon's Journal. 

Rcrjiles tbtfc, wc have fevcial monthly pamphlets, 
called A'Lig.rz.intSi which, ingcihcr with a chronologi- 
cal lei its tfl' occurrences, contain letters from correfpon- 
dents, cninmuiiicatii’g extraordinary difcoverics in na-* 
lure and art, with controvcrllal pieces on ail fubjeCte% 
.^pftlitiV, the principal are thofe called the Lunilemim^s 
* AIi 7 gii%>tiCy uhich begun wilh the year 1731 ; the Loru 
Jf.n iMn^trznuy which began a few months after, and 
hi.& lately been (iiU-onlinucl ; the Umvrrfrd Magazine^ 
v.'hich •' iieui-K of -AH old a date ; the t^Lf/ch fftigaz/ne, 
wliiHi xg.'in ir. 739* 3 ‘'d Ui'd ee.nlinucd ; the A'm 
i of- \in /!>// ^/•^ »/r ; wiul the oii /lil'ly a irif- 

celiahy of niueli iutuiiuaiion, but iu>t of fl prm- 

Clphi.. 

JUYST or Ji-YST, ti fecoud month of the Bengal 
year. 
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th.t ca.-. I't lid :• v.hji tl.c ro ^f, 

lu CcIkLi'.i ji 1 ulc. appCii" 1 iu\.cr .:.i in-| oil ivic or Iriij- 
giuary f.t.n, and yt i.-; 

It is icni I k tbic th it tli'^ cufc a! ^ h>nj>tn‘4, •7’. ?'. 
one root, by Caul u's rnlt, iii a'l iugvliliik fuiiii, 
whenever tht ccpiatiori h.n three real iou»^, ir.vi no ixu- 
pofllble ones, but at no liuic clfe. 

If w'e were poflefled of a general rile f.>r in euratrly 
extracting the cube rout of a bmorni d ladical (ju.ir.ti. 
ty, it is evident wc migJit rtfoRe the iiicdiKihJc tMle 
generally, which confifts of two of fiuli rutu: biro 
mial roots. But the labours of the algebiaillii. fiuiTi 
Cardan down 10 the preftnt time, have not bet n .'Ift: 
to remove this difhculty. Dr VVallis thouglit that in 
had difeovered fuch a rule ; but, like moll othtr.'^, it r. 
merely tentative, and can only fucceed in ctiltun paif. 
cular circumltances. 

IRON, is by much the mod ufeful of all the irr ul 
as has been fufficiently proved under the at tide Ir/oi., 
£neycl» and under CHEMtsTfiY in this Supphnhnt. i h-. 
word is again intioduced here, becanfe it affmds us pm 
opportunity of laying before our readers fome vjlualdc 
obfervatioiis by Chaptal on the ufc of the o\yds i f in-n 
in dyeing cotton. 

, **The oxyd of iron has fuch an affinity for coMui 
thread, that if the latter be plunged in a fuiurated ruln- 
lion of iron in any acid whatever, it liuinedidUly .'(i’l’irii 
a cliamoy yellow colour, more or Icfr dark, ace >,\hng 
to the llrcugth of the liquors. It is both a Lu.iui i^ 
and eafy experiment, that when colto!! is m:uli* lu p * j 
through a Iblutiou of the fulphat of iron, rt'iiJcri-d lui . 
b’d by the oxyd which remains fufptndcJ in the liouui, 
it will be fufficicut to dip the cotton in the bath l - 
catch the hft: particle of the oxyd, ar.il to reilore to il»c 
liquor the traulparency it has loll. The foliiiioi!, tin.!*,, 
which before had a ycliowifli appeatanct, bccomtb more 
or Icfs green, according as it is more or Itfs charged. 

“ I he colour given to cotton hy the oxyd of mm be- 
comes darker, ineitrly by expofure to ihc air ; auj th.-'. 
colour, foft ail t ag-ccab!c when takin ri«):.*i llu- hath, 
becomes harih and ochry by the progreilho o^ydaiio-i 
of the meul The colour of the oxyd of iron \Liy 
fait : it refills not only the air and water, but alio al- 
kalmcleys, .and foap gives it fplondour without hrjl’hly 
diminilhing its inlenlity- It is on account of ilulc 
propeities that the oxyd of iron has been iiitroducevl into 
the art of dyeing, and been made a colouri.ig priucipL 
of the lit moll value. 

•• Jn order that the oxyd of iron maybe conver icntly 
applied to the cotton thread, it is neccITary to begin by 
eiie^ling its foltition ; and, in this cafe, acids art tin- 
ployed as the moft nftful folvents. Djcni ahimll every- 
where make a myftcry of the acid which tliey cinpluy ; 
but il is always the acetour, the folphuric, tlic uitne, 
or the muriatic. Some of them alcribc great ddLicnci-i 
to the fohuion cf iron by the one or the other acid ; 
but, ill geneial, they give the preference to the an. - 
tons- This pi cililec lion appenrs to be founded ic’^ !: 
lefa on the iliifcrcncc of the colours that may b. lom- 
mmucated by the one or the other fail, than on ihc 
ihni -int tUgrccft ot covrolivc jivivvcr which each owiLici 
oil the iluff. That of the lulpliat and muiut lufj 

ilua 
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if ihc ftiifF W not wanuHl wIru it coincs fri':Ti the 
hath, It will ccrlainlv be ’nirnt; MheuMS lolntioin; by 
the JiLvlcuu, t>i any f-.tliLV vc;.;ii:ihli acM, are not at- 
teuficcl with the like* iru'i>i,\tiiicr:tr. 

lion ujjnnrs to he at the Tame ik*t>'ree^c)f oxyila- 
tion ill tin* cliifercnt aeids, lince it producea the fame 
fhadc ofcviloiir when precijiitated j and any acid folvent 
ni.iy be employed indifcriininaicly, provided the nature 
the fait, and Uie de;Trec of the faiiiraiion of the acid, 
Ik- (iifl’icieritly known ; for the rubfequenc operaciona 
inriy he then dircAed according to this knowledge, and 
ilic iiv.-onvenicncfa wlu'cli attend the ufc of feme of 
ihcK fallp may be prevented. This, wi'thotit claubt^ is 
i- c:reat advantage which the man of feieoce enjoys over 
the mere workman, who is incapable of varying his 
P u ice fs according to the nature and llate of the falts 
which he employs. " 

. If the fulphat of iron, or any other martial f;dt, 
he did’olvccl in water, and cotton be dipped in the If' 
'lid, flic cotton will a^time a chainoy colour, more or 
k-is daik according as the (olution is move or le(a char- 
The afliiiity of the cotton to the iron is fo greats 
that it atirads the metal, and takes it in a great mea« 
hire from the add by which it. was dilFotvedk 

2 . if the iron of a pretty ftrong folution be pieci- 
pi tilted by pti alkaline liqiior that {hews five or ffx de« 
^lech (by the areometer of BaumeJ, the rcfult will be 
a gittiiilli blue m?gma. The. cotton maccnvted in this 
pui^ipittut ufVuinefi at iirlt an Unequal tint of dirty 
(.‘.ii ; but mere expofure to the air makes it in a little 
iin.'j turn yellow, and the (hack is very daik. 

** t is by fuch, or almoft fimilar proceiTes, that dyers 
ci mntuuioate what is called among workmen an ochre 
vr rujl (u!(jur. But theft colours are attended with fe» 
^c.ai inconveniences to the artift: u Strong (hades 
burn or Injure the cloth : 2. This colour is harfh, dif* 
igrceahle to the eye, and cannot be eafily united with 
tile rinlJ colours furniihed by vegettblcs.’* 

To avoid thefe inconveniences, our author made fe« 
vlm *d attempts, which led him to the fonowing 4 )radtice! 
i Ic trends the cotton cold in a folution of the fulphat of 
iron, marking three degrees; he wrings it carefully, and 
iinme liatdy plunges it in a ley of potaOt at two de< 
gic-es, upon which he has previoufly poured to fatu* 
v?A*.un u folution of the fulphat of alumine ; the colour 
io then biTghtencd, and becomes infinitely more ddi- 
cau, hd'i, and agreeable. The fulphat no longer at- 
tacks* the liiViie of the (luff $ and alfier the cotton has 
been left in the bath for four or five hours,, it is taken 
out to be wrung, wafhen, and dried. In this manner 
vre may obtain every (hade that can he vrifhed, by gra« 
duating the Jlrengtivof the ffdutions^. Tfaia fimpte.pro* 
cefa, the theory of which prvfifnU Ufielf to the misKl of 
every chemill, has the sdvajRtage of funoifhing a colour 
very agreeable, exceedingly figedi afid«. above, ill, ex* 
tremely economical He employ^ it irtth great advan* 
tage in dyeing nankeebs, as it has the pi^perty of refift- 
ing leys. It becpaiiat brown, however, by tbe adion 
of aflringents* ^ 

M. Chapul made.fevehd attempts to combine this 
yellow with the hl^-^ib4igo, in order to obtain a du- 
rable green i hgt ak they were all unfuccefsful, he infers 
that there is not a fulBqicnt affinity between the blue of 
indigo and the oxyds of iron. He found that thefe 
oxyds, on the other Land, combine very eaiily with the 


red of m?.dder, and produce a bright violet or plum co- 
lour, the iilc of wliich is ns exiciifive as bcnellcinl in 
the cotton manufactory. But if we nuniLfi fiiifneour- 
fcIvi;! to apply thefe two coloiird to cotion, without 
having employed a mordant Ccip' hle of fixing the latter, 
the colour would not only letnain dull and diiagrceable 
by the impi'llibilily of brightening it, but it would fhil 
be attended with the grral inconvoniciicc of not refill- 
ing leys We miift begin, then, by picparing the cut- 
ton as if to difpofc it for receiving the Anriauoplc red; 
and when it has been brought to the operation of gal- 
ling, it is to be paffc'd through a folution of iron, more 
or kfs charged, according to the nature of the vioht 
required : it is then to be carefully waflied, twice mad- 
dered, and brightened in a bath of foap. 

Wlien a real velvety rich violet is require^ is not 
to be pafTcd through the folution of iron till it has been 
previoufly galled ; the iron is then precipitated in a 
bluiflt ON:ytl, which, combined wiih.the\cd of madder, 
gives a moil briUiaut ourple, more or kfs dark, accord- 
ing to the llrength of the galling and of the ferrugi- 
nous folution. It it very dif&ciut to obtaui an equal 
colour by this proceis ; and, in manufa£lories, an e^unl 
violet is confide^d ^ a rafter picCe of artW is ge- 
nmlly bc&vVdi that k is only by welbdiredled ma- 
mpulationa that it' is pofiible to refolve this problem, of 
ftx much importance in dyeing. ^ But 1 am convinced 
(fays our author), that the great csuG^c^ th« inequali- 
ty in this dye is, that tbe iron depoftted .bn "the cotton 
receives aO oxydation merely by expofim to the. air, 
which varies in diflferdat parts of it. The thrcida.Wbtck 
are on the oiitlide of the hank; are ftrDir^.9:|ydated« 
while tbofe in the iofide,. eeiimvdd .lirotnvtm of 

the air, experience no change. lt*thi(ss^ fotei^'that 
the Infide of the hank prefents a weak- the 
eximor p4rt exhibits a violet idiftoft "^^Iliei^cairis 
to remedy this, inconvenknee^it^ to' wafitvthe co%ion 
when it is taken from of, iebn, and to ex- 

pofe it to. the madder mbtft. ^flhe ccAofiir vritl become 
more equal aiid velvety* IV invents: of iron are al- 
moft the lara for this coldurai for the yellow colour 
already mentioned. 

Mbwtng obfervstbn may (erve to guide the ar- 
tift JO' brightening tbe violet on his cotton; The red 
of ' madder and the oxyd of iron dep6^ted oh the ftiitF 
determine the violet colour. This ^^ur becomes red 
or blue, according as either of the principles predomi- 
nates. The dyer knows by ei^erience how difficult k 
is to obtain a coinbination which produces the tone of 
colour defired, cfpecially when it is required to be very 
full, liyefyy and durable* This ohjcfl, however, may 
be obtafoed, not only by varying the proportions of the 
two cedemring principle but ^fo by varying the pro- 
cefs of brightening. The only point is to be acquaint- 
ed with the two following fii&s ; that the foda defti'6y? 
the iron, while the foap, by ftrong ebullition, fei/es.in 
preference the red of the madder. Hence it is, that the 
colour may be inclined to red or blue, according as you 
brighten with one or the other of thtfc mordants. 
Thus, cotton taken from the madder dye, when waiheii 
aiiil boiled in the brightening liquor with T^jths of 
foap, will gtvc a fuperb violet ; whereas you will obtain 
only a plum colour in treating it with foda. 

The oxyd of iron precipitated on any fluff unites 
?.Ifo very advantageoufly with the fawn colour fumiflied 
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•frrtii, Sy a(\r*in;rcntfi ; and by varyinjr the flrcnt^tb of mor- 
hi.iii. J'aiittf, an infinity Aiadc'S may be jjtoJuoed. In thu 
cafe, it IB Kl’s a combination or foliition uf principles 
llian ibf llrnplc mixtUTC or juxta-po'itiim ot the colour- 
inv'j bodies on the iUiff. By imans of a boilin^'j heat, 
we may combine, in a more intimate mann»r, the oxyd 
rf iron with the allrinirent principle ; and then it i«i 
broutvht to tlie llate of black oxyd, as lr.i‘i been obferved 
bv Berlhollct. It is poilibic alio to cnibrouen thdc co 
lours, and to give them a variety of tints, from the 
bright grey to the deep black, by merely pafling the 
cottons impregnated with the aftringent principle thro’ 
a folntion of iron. The oxyd is then precipitated itfdf 
by the principle \vhich is fixed on the ilufF. 

An obfervation, which may become of the utmuft 
v 7 hi^ fm* the art of dyeing, is, that the mod ufual a* 
ftringenl vegetables all fiimilH a yrlltiw colour, which 
has not muej^ briUiancy, but which has fidliclefit hxity 
to he employed with advantage. This yellow colour 
is brightened in the feiies of vegetables, in proportion 
as the aliringent (winciple is diminilhed^ and the vivaci- 
ty of the ^colour is augmented in the fame proportion. 
It is difficult, then, to obtain y.dlow colours urhich are 
at the fame time durable and brilliant. *1 hefe tvro 
hiable qiiaHttes are to each 6thet in an inverfe ratio ; 
but k is poflible to unite the colouring principle^ in 
fitch a manner as to combine fplcndour with fixity. 
Gr<!cn oak bark unites petfedly with yellow weed, and 
fumach- with green citron. It is by this mixture that 
wp may be to combine with the oxyd of tron ve- 
get(ahle cdkHirif the fpleoidouT of which is equal to their 
dunib^f^ ' . 

Our i^hci^ Oonettidea his obfervattons with caution- 
W th# dyer againft fubdittiling fumach and the bark 
oCthe am tree or oak for gall when dyeing cotton 
red« t cih fafeiy aflert (fays he), that it is impof- 
fihle^to ebf|iidy Ihefe as fubdituteSi in whatever dofes 
they may be ufod^ The colour is always much paler, 
poorer, and iefs feted. I know that ^he cafe is not the 
fame in regard to dyeing wool^ and filk, in which k 
xr.iQr be employed with fuccefs ; and in giving an ac- 
count of this difference, 1 think the caufe of it may be 
found in the nature of the gall nuts* i* The acid which 
they exclufively contain, as BertUoilct has proved, fact- 

* liiates the decompofition of the foap with which the 
cottons have been impregnated, and the oil then remains 
fixed in their tifTue/ And in a greater quantity, as well 

* as in a mote intimate combination. 2. The gall-nuts, 
which owe their development to animal bodies, retain a 
^'hara^er of animalifation, wliich they tranfinit to the 
vegetable fiufT, and by tbefe means augment its affini- 
ties wi!h the coburing principle of the madder f for it 
is .well known of what utility animal fubfiancea art to 
facHitate this combination. This animalifation beconses 
Tifclefs in operating upon woollen or filk.” 

• JUAN DE Fuca, a celebrated drait on the north- 
v.'cA coad of America, was furveyed by Captain Van- 
couver ill the Difeovery (loop of war, with a view to 
afeertain vflielher it leads to any communication be- 
tween the North Pacific and the North Atlantic O- 
ceans. As they advanced within the opening of the 
dfait, their progrefs was greatly retarded by tlic num. 
. ber of inleth into which the entrance bramhed in every 
direction ; and mod of tliefe wire examined by the 
boats, which were frequently abfent from the (liips on 
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this fervin* for Uvcral days together. In the midd of J ’-m- 
their laboins, tluv were .urjiiiled by the fight or two 
SpaiiiHi viiVtls of wiir, t r:])l;yed, hke ihcrnf-Jvefi, in 
iurvcyiiig this i'.ikl, tlie cxaniiration of whjch had been 
begun b^^tiiCin in tlie preceding year. Mcdfiircs of mu- 
Ilia! afidance were couceried oetvucn the captains of 
the two nations for the prolVcuinm of the furvey, in 
which each agreed to communicate to the other their dif- 
coveries. Not one of the many arms of the inlet, nor of 
tJic channels which they explored in this Jjrokrn part 
of the coad, was found to extend mote than ido indts 
to the eadward of the entrance into the drait. A‘ur 
having furveyed the fouthern coafi, on which fide a tei- 
mmation was difeovered to every opening, by follow - 
ing the continued line of the fiiore, they were lo) ti 
the northward, and afterward towards the north- wd^ 
till they came into the open fea through a diflV»i!U 
channel from the drait of Juan dc Fuca, by which they 
had commenced this inland navigation. 

Thus it appeared, tliat the land forming the noali 
fide of that drait is part of an ifhnd, or of an an lilp^.- 
lago, extending nearly 100 leagues in length fioin 6, 

E. to N. W. ; and on the fide of this land moil diilunl 
from the continent is litiiated Nootka Sound. 'I he 
mod peculiar circnimfiance of this navigation is the (.x- 
tremc depth of water, when contiadcd with the narri>.v- 
tiefs of the channels. The vcfiels wtre f()rni't?nj*.'s 
ed aht^iut by the currents during the r.holc of a ii'ght, 
clofe to the rocks, without knowing howtohtlp tiicui- 
fclvcs, on account of the darknefs, and the dcpili Uing 
much too great to afford them anchorage. 

In the coiirfe of this furvey, the voyagers had in-- 
quent communications with the natives, whom they nut 
fometimes in canoes and fometimes at their vilhgi 1 u 
their tranfadions with Europeans, they arc dtfcnbrrl 
as well verfed in the principles of trade, which tin y 
carried 011 in a very fair and honouiablc m uincr.” In 
other refpeds they were Icfs honciL At one vilhtgc 
200 fea otter (kins were piirchafcd of them by the cu v\m 
of the vtflcls in the couife of a day ; and they h.id 
many more to fttt in the fame place, as alfo ikin'; ut 
bears, deer, and other animals. Of:c party of Indi ri'i 
whom they met had the flcin of a young iiond . ; hijcI 
thefe fpokc a language different from that iifto in 
Nootka Sound. Vtnifon was fomciimes brought f-)r 
fale ; and a piece of copper, not more than a foot fqnarc, 
purebafed one whole deer and part of another. Among 
other articles of traffic, two children, fix or levtn yt^td 
of age, were offered for fale. The commodities nunl 
pri7.ed by the natives were fire-arms, copper, and great 
Cutts. Beads and trinkets they would only recci\cias 
prefenU, and not as aittclea of exchange. Ma'iy of 
them were pofleiTed of fire-arms. In one part it is rc. 
latcd, tliat idkee a chief had received fomc prefents, ** h/. 
with mod of btf comptntoos, leturned to the (liorc ; 
and, on landing, fired fcveral mulkets, to (hew, in '^\\ 
probability, with what dexterity they coiiTd ufe thefe 
weapons, to which they feemed as familiarized as if tlu y 
had been accuftomed to lirMrnis from their carliefi in- 
fancy.” 

The dreffca of thefe people, hefides (kins, arc a k: .d 
of woollen garments; the materials compofiog whivh 
are explained in the following ext rad ; 

“ The dogs belonging to this tribe of Indians vverc 
numcious, and much rtfcmbled thofe of Pomerania, 

F though, 



j V . r -t 

in rTn;-..; f. nr, U 1 1 Th:.”” W'-rt* «*11 
liuuii «s tl .1- iv» - ? ^ !\!ii .i> .'h(<.p iiu in rn.'laiifi ; and 
i'l' rpnrvrl vV«.’V ll'' !'■ di'.tts, iliui l.nirc p(>'tp».ig could 
be* lir;(v! ■ j) In* (orinr vviilic.iit e.mfir j;aii\ Icnatation. 
'J'lu*'/ v:ic r<»’rjor..d id a Hu'xlnrc -i coarf^ kind of 
\v,)r>K v\ iili Ncry lii’v lon^* hair, cap’tblc <d* bcin;^ fpun into 
yarn 'J’his pave Captain Varicouvtr rc ifou t(» bcUtvc, 
lij it their woolkii clothifjp mipht in p*‘rt be co'iij^ f.-d ol 
thh inateriid mixed with a liner kind of woolfn^tn lonie 
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roni-er placfR llic nilr -iiM nf ihc llvait of Juan de Fii- 
ca in 4X. ' 20 N. Li* ?’;d I 2 ^ W 

Lin<S a. .* kind i,f ]n' j.lc wlioif jiroFffioa 
Ii.T not ‘'t'fii I'ftcn Hied ciilu** t Li^iect.-bic or idt. lul. 
Ihoftllor Ih ckiTi.’.nii, luiwcvt*', li.ift im.kruik(.'i il'cir de- 
fence; and in a huip and ItdriUil ctiaplei in li e ihiid 
volu. -e of his tl'// iry nf It/v. fifm/n. pleads llic caiilc of 
the pri!:tilcrs of lepcrdetMjin . lopc d.iMCcts ; hns 
who place their hoi'lcs in n(»'-tionH app.irciirly iianpcr« 




ot‘‘ier aniai^ an their parcnetils wete fdl too line to be 
niaiiufhfl tired fiom the coaife coatinp of the dog alo le.** 

C^f tither anima^H alive, deer only were Icen in any 
•jbinuianrc by onr p»oplc. 

'riic niiniber of inhabitants computed to be in the 
laip^ll of the villages or towns that were dlfcovercdt 
did not ixcccd 600- Captain Vancouver conjej^^nred 
the I insll ]tox to be a diftafe common and very fatal 
among rhem- Many were much marked ; and moft of 
thrfc had their right eye. Their method of dit 
prjinir of their dead is very fingular. 

“ B::/l<cts u-ere found fufpended on high trees, eich con- 
lalning the fkelcton of a young child ; in feme of which 
were alfo frnall fquare boxes hilcd with a kind of white 
paile, rt Icmbhng (fays our author) Inch as I had fetn the 
isaiivts eat, fuppefed to be made of the faranne root ; 
fome of ihtfc boxes were quite full, others were nearly 
empty, eaten probably by the mice, fquirrcls, or birds. 
On the next low point fouth of our encampment, where 
the gunners were airing the powder, they met w'ith fc- 
vti-al hole:! in wliicb hiim^n bodies were interred, flight* 
Iv coven.fl over, ?ri/l in different ftatts of decay, tome 
to have been very recently depofi led. About 
h.'It a mdc to the northward of our tentg, where the 
Lin 1 lA Tuarlv level with high water m?rk, a few paces 
within the fltirtir.g of the w'uod, a canoe was fonivl fuf- 
jitnded uciwetn two trees, in which were three human 
jfkclerons. 

“ (Jii each point of the harbour, which, in honour 
of a p.oticniar friend, 1 called Psnn\( 6V-xv, was a dtfert- 
eil vill.rp* ; in one of which were found fevetal fepul- 
ihrt's, forint '! tx jctK like a ceiili y box. Some of them 
w'crt OTu’n, and contained the flceletoiis of m^ny young 
clrlJun tied \'p in balkets: the fmaller bones of adults 
wtic hkcwlfe noticed, but not one of the limb bones 
iinild li«;*( be fouiul ; which gave rile to an <v|)inion, 
til l tliefe, by the living inbubitanls of the neighbour- 
hood, we»e aonrop-Iattd to ufeful purpofes ; fuch as 
pointing their anow'.g, fpeare, or other weapons,'^ 

] ioviever honourabl) ibefc people have been rrpre- 
ft nied in their conduct as traders, it appeared on fevc- 
ral ocr'i/ions that it was uiifafe to depend on their good- 
will alone : ai d fome inffances occurred, of their ma* 
king every preparation for an attacks from which they 
clcliiUd only on being doubtfut of the event; yet iip’* 
mediiaiely on relinquilhing their purpofcji they would 
come with the greateft conhdetice to trade, appesrlitg 
perfectly regaidkfs ql what had before been, in agita* 
tion. 'Die boats, a$ already tioticed, were frequently 
at a great diffarce from- the' fhipf; and on fuch occa- 
fior.a, when large parlies of 'tndtans have firft fecn them, 
they generally held Confcicnces among thcmfclvcs 
kefort they appnia^hed the boats ; probably for the 
purpofe of dcterniinmg the mwlc of cood' ft which 
they judged it p: uden: olferve. Captain Van- 


oils; and of thofe ••ho exhibit teats of uneomino)! 
flrength. Ml thefe men he ehffe:> under the general 
denomination of ; and inking it for gunced 

(furely upon no good gioiiuds) that i?veiy ufeful em- 
ployment is full, he contends, tliat there Would not be 
room on the earth for all its prefeut inhabitants did not 
lomc of them pra^tife the arts of • 

I'hcfc arta (fays he) arc indeed not unprofiuble* 
for they afford a comfortable fubfillence to thofe who 
pra6lile them ; but their gain is acqnirecL by too little 
labour to be hoarded up ; and, in general, thefe roving 
people fpend on the fpot the fruits of their ingenuity ; 
which is an additional reafon why their ffay^ in a place 
(bould be encouraged. . But farther, it often happens, 
that what ignorant perfons firii employ, merely as a Inow, 
for amufement or deception, is afterwards ennobled by 
being applied to a . more important purpufe. The ma- 
chine with which a Savoyard, by means of ffiadows, ' 
amufed children and the popidace, was hy Liberkiihii 
converted into a folar microfeope ; and, to giv^.oiie ex* 
ample more, the art. of making ice in fummer, or in a 
heated oven, enables guefts, much to the credit.jpf their 
hoffefs, to cool the moft. expenfive difkes. The. Indian 
difeovers precious Uones, and the Europ(hiif,^‘j^y poiilh* 
*ng* gives them a liiftrc. ^ 

•♦But, if the arts of juggling fervetl'nbothin* end 
than to amufe the moft ignoiant . Of our ' mttaens, ir is 
proper that they fhould be encoomged fur the fake of 
thole who cannot enjoy the more, exp^nfive deceptions 
of an opera. They anfwer oihei: puipipfes, however, 
than that of merely amufing : they convey inffrudfou 
in the moft acceptable manner, and (erve as an agreeable 
antidote to foperilition, and to that popular belief in 
miracles, exorcifm, conjuration, forcery, and witchcraft, 
from which our ance/lors foffered fo feverdy.'^ • 
Surely this reafoning, as well as the caufe in which* 
it is brought forward, is unworthy of the learning of 
Beckmann. It is indeed true, that jugglers fpend their 
money, freely, and that their arts afford them the means' 
of fubffffence; but it is very fddom, an t>nr author muff 
know, that they fubftft cither comfortably or innocently, 
la it innoctnt to entice the ignorant and labouring pour, 
by ufelefs deceptions, to part with their hafd earned 
pittance to idle vagalninds i or is the life of thofe vti;/a- 
bonds comfortable, when it is paiTed amid fccnes of the 
moft grovelling difllpation ? Jugglers fptiH indeed tluiV 
money, for the moft part, on the fpoi wlK-re it Ls 
eel; but they fpend it In dniiikcnncfs, and other feducin^y 
vices, which corrupt their own morale and the murals .oi 
all with whom they afiocinte ; and ihmfoVc their flay 
iii a place ffiould ccrti^.inly nn/ be encouraged. Cuftld 
it be proved that the folar microlcope would never have 
been inventedT had nut u Savciyard juggler contrived a 
iimilar machine to amufe children and llu rabble, (ornc • 
ftrels might bt laid on the icivice which fuch wretditM 

have 
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Jiu»jjlfrfi. Invf to .citiirc* : ht wlirre Is m?n llj.'it 

will t}i pliilol'^'pliy »•[ iVicon aii-i to 

r( !l iiji'Jii tmi .I'tj ol jii^; ^ wlio rs the rc- 

fiiicriiC nt8 oi Ici^'iire as oi valin- wuh ili»^ iiio'als 

of the jK'opli ? 'I here is, tl.'C niomcid in uhirh tins 
art.clcr ill drawing up, a fellow exhihiling, btfore the 
window b of the writerh; chamber, the molt indecent 
fct iics by xnt'aus of puppets, and keeping the mob in a 
conhant roar. Is he innocently employed ? or will any 
good m ‘.n fay that there is not room tor liiin in the ar- 
mies which on the Continent arc fighting in the caufc 
of God and hninanity ? 

Our author endeavours to ftrengthen his rcafoning 
by proving, which he does very completely! the anti-- 
quity of juggling. “ The deception (fays he) of 
breathin]^ out^fiames, which at prtfent excites, In a par- 
ticular manner, the altonilhment of the ignorant, is very 
ancient. W^^en the (laves In S icily » about a century 
and a half before our acr?, made a formidable infurrec- 
tionj'^and avenged ihcmfelvea in a cruel manner for the 
feverities which they had fuffered, there was amongit 
them a Syrian named £unus, a man of great craft and 
courage, who, having pafled through many fcencs of 
life, had become acquainted with a variety of arts. He 
pretended to have immediate communication with the 
gods ; • was the oracle and leader of his fellow (laves t 
and^ as is ufual on fuch occafions, confirmed hie divine 
million by miracles. When, heated by enthufiafra! he 
was defirous of iiifpiring his followers with courage, he 
breathed flames or fparks among them , from bi^ mouth 
whilc he ww addrclTing them. ^ We are told by hitto* 
tians, that for this purpofc he pierced a nixtdhcH at both 
ends, filled it with fomo burning fubfiance, 

put it int^ {us .frtoutli and breathed through it, 

11Ukiie^'plion,,at prefect, is performed much bet* 
ter. TTie ijolls together fome flax or hemp^ fo 

as to form a ball atom the fixe of a walnut ; feta it on 
flic; and fuffers^ it to bora till it is nearly cimfumed ; 
he rhen rolls round it, while burning, feme inoi^ flax j 
and by thtfe iflcaris the fire may be rcuined in it for a 
lo'ng time. When he wiftics to exhibit>\ he flips the 
bill unpercelved into his mouth and breathes through 
it ; which agJiin revives the fire, fo that a number of 
^fpak fparks proceed from it ; and the performer fuftains 
no hurt, provided he iufplre the air not through the 
mouth but the noftrils. 

For deceptions with fire the ancients employed alfo 
naphtha, a liquid mineral oil, which kindles when it 
only approaches a flame. (See Naphtha, JSnryfL) 
Galen informs us, that a pcrlbn excited grcat aftoiiifh- 
ment by extinguifhing a candle and again lighting it^ 
without ’any other procefs than holding it immediatdy 
againfl a wall or a (tone. The whole feertt of thiscon* 
( jlcd ill having previoufly rubbed over the wall or ftonc 
with fulphur. But as the author, a few lines before, 
fpeiil^i» of a mixture of fnlphur and naphtha, we have 
rcafon to think fhat lie alludes to the fame here. Plu- 
tan h relates how Altx*imlev the Gicat was aftoniflied 
and delighted with the Jecci cfl’cds of naphtha, which 
wefc exhibited to him at ICcbatana. 'fhe fame author, 
as Y^'cll as Fliny, Galen, and others, has already rerhark- 
td, that the iubftaucc with which Med^a deftroyed 


(.’reula, lludir. hf'T • Creru', vv?p r»vt!r rh': thrin 
this Jmi«. *?•!. i'! i'-T-t I'j ihv I.-.; pri-.i,-' f, t 

drt!i» b inuMied uith ii, whiVh b’l'lt ie:.j a'. Ihi u 

sv: llie iiporuaelifd the lire ol the .tliar. blood id 

NeMuf, i'l which the drefs oi livicMe;, whuh took hi; 
likcwiTc, had been dipped, was unJoubtcdly baphthi 
alfo ; and this od mult have been aUays employed when 
offerings caught fire in an iinpercejnible manner. 

In modern times, pcrlons wdio could walk over 
burning coals or red-hot iron, or wht> could hold red- 
hot iron in their hands, have often excited wonder 
But laying afide the deception fometimes prav t led on 
the fpedtators, the whole of this fccrct conlilts m rei- 
dering the flein of the folcs of the feet and hin'^f. U) 
callous and infenfible, that the nerves undci them arc 
fecured from all hurt, in the fame mariner as by flioeft 
and gloves. Such callofity will be produced if the flciii 
is continually comprefled, finged, prk-ked, or injured n; 
any other manner. Thus do the fingers of the iiidui- 
trious fempflrefs become horny by being freqin .irly 
pricked ; and the cafe is the fame with the h.:inds of li* 
workers, and the feet of thofe who \v.i!k bare foDicd 
ovet fcorching fand. 

In the month of September f 76c, when I v'fiu ) 

(fays our author) the copper- w‘orks at Aw't{l;!d, 
the workmen, for a little drink moiuy, to(>k 
the mtlted copptr in his hand, dvd afi.i 
us, threw ir againit a wall He then Iqm ' rh^ 
gers of hib horny hand clofc to ea»'h oilit ! a 
minutes under his arnvpit, to m.ikc it }wVL:»t, ir, b . iai ’ ; 
and, taking it again out, drew it over a I nil.* i P d -a .ib 
melted cnppei*, fume of which he Ikimmewl o':\ :i 
ved his hand backwaids and forwaiiN. vny cyi:. I'r , I, - 
way of oltciitation. While 1 was viewing ii 'i, 
mince, I remarked a fincU like that of iino;- d In.ni <.r 
leather, though his hand was uoi burni. U is In; .iily > 
bable, that people who lu»ld in thvi*- h.ndy ml Im* iii.j, 
or who walk upon it, as 1 fuw doi*c at rmlen! ..n, Imi 
at a dillance, make their flein calK».n Ivi ni , In vl.^ like 
manner, 'riiis may be accompliflied by f.i cjuvn'l/ m.iI U -i- 
iug it with fpiril of vitriol ; ac.ct» dmg i. 1 .t.v ’I: j i.t e 
of certain plants will produce the I’niiu clbct; fn.d vt 
arc afliired by oihm, tliat the fkin n.nit be vi.r> l.e- 
quently rubbed, for a long time, v. ith nil, ly v\hKli 
means, indeed, leather alfo will bveoine iv): uy * IJ . ‘ 

Our author then proves, in a vvi y Ic •n.t.J iriTumi 
that all thefe tricks were of high amiquity ; tliui iljc ^ 
HirpI, who lived near JR.ome, juirqicd through b iniing 
coals; tiiat women were accuflomed to walk ovci buriii.Mg 
coabat Caftabala in Cappadocia, mar the temple Jcc'l' 
cated to 'Diana; that the exhibition of lulls .1 .d rup.i 
(.fee LcGSaDXtaAiN, Kncych) is often nivniioncd in the 
works of the ancients; that inihcllii’d centmy, one 
Firmusor Firmius, who endeavoured to mnkc Imiiiclf 
etbperor in Egypt, fuffered a fmith to fi>rge iiou on a i 
anvil placed on bbbreall; that ropc-danctrs v. ith ba- 
lancing poles are mentioned by Fetionius and otluis; 
and that the various feats of h^femiuiflup exhibited in 
our circufes paifed, in the thirteenth ^ntury, from K.;y 
to the Byv&utine courts aiyi thencc oyer ivll Km opt. 

JUNGLE, in Bengal, Wafle Itod, or land covered 
with wood and bi ambles. 
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K.iarta. I^AARl’A, a kingdom in Africai through which 
v~- ^ Mr Park palTcd in his route from the Gambia to 
the Niger. He defcribcti the country as confiiling either 
( i fiiulv plains. or rocky hills ; but, from his account, the 
]( vcl part feems to be the moft extenfive. The natives 
arc negroes, of whom many, though converted to the 
Mal'.oincdaii faith, or rather to the ceremonial part of 
the Mahomedan religion, retain all their ancient fiiper* 
It ions, and even drink ftrong liquors. I'hey are called 
Joheis or Jowere, and in Kaarta form a very numerous 
and powerful tribe. One of thefe men undertook to 
conduA our author to Kemmoo, the capital of the king- 
dom, and alarmed him not a little by his fuperfUtious 
ceremonies. 

Wc had no fooner (fays Mr Park) got into a dark' 
and lonely part of the firll wood, than he made a Agn 
for us to Aop, and caking hold of a hollow piece of 
b:'nnboo, that liung as an amulet round his neck, whiflfed 
very loud, tlirec times* 1 confefs 1 was fomewhat 
Aartlcd, thinking it was a Agnal for fome of his compa- 
nions to come and attack us ; but he affured me that ft. 
was clone merely with a view to afeertain what fuccefi 
we were likely to meet with on our prefent journey, 
fie tlien difmounted, laid his fpear acrofs the road, and 
having faid a number of (hort prayers, concluded wkh 
thu »* loud whiftits i after which he lidened for fome 
time, as if in expcAation of an anforer, and receiving 
none, told us we might proceed without fear, for there 
was no danger.'^ 

White men were ftrangers in the kingdom of Kaartaff 
and the appearance of our author had on fome of the 
natives the which ignorant people, in this coun- 
try, attribute to ghofts. “ I had wandered 1 fays he) 
a little from my people, and being uncertain whether 
they were litfote or behind me, 1 haftened to a riling 
ground to look about me. As I was proceeding to- 
wn ds this eminence, two negro horfcmen, armed with 
nuifkets, came galloping from among the bulkes: on 
iVeiiig them 1 made a full Hop ; the horfemen did the 
fame, and all three of us feemed equally fuiprifed and 
eoiifoundtd at ibis interview. As 1 approached them 
tlieir fe.'iis Incrcafed, and one of them, alter cafling upi* 
on me a look of horror, rode off at full fpeed $ the 
other, in a panic of fear, pul his hand over his eyes, 
.ind continued muttering prayers until his hoHe, feem- 
Ingly without the rider’s knowledge, conveyed him 
flo’wly after his companion. About a mile to the weft- 
ward, they ftU in with my attendants, to whom they 
T( Kilt'd a ftightful ftory : it feemt their fears had drefled 
me in the Aowing robes of a tremendous fpirit; and one 
(jf them affirroccS that when J made my ippeanuicc, a 
iM)ld blatt of wind cainc pouring down ^tpoa him from 
the fky like fo muck* cold Water.” 

At Kemmoo our traveller j^acSouAy received by 
the king; who hemeft^ told hhn, however, that he could 
not protect him, beiii» theit engaged in war with the 
king of BAMBAaka Sroo in this Suj[pUmttii)\ but 
he gave him a guard to Jabba, the frontier town of 
the neighbouring kingdom of Ludamar. The origin 
and liTue of this war between Kaarta and Bambarra, of 

1 


which Mr Park gives a full account, fliews the folly of Kabobi* 
attempting to liberate the negroes from flavery till civi- quas. 
lizatioii and ChriiUanity be introduced into Africa. 

Major Renncl places Kemmoo, the capital of Kaarta, in 
14® 15^ N. Lai. and 7^ 20' W. Lon. 

KABOBIQUAS, a nation in fouth Africa, who 
had never fi^ii a white man till 1785, that they were 
vifited by M. Vaiibnt. Intimation had been given of 
his approach by fome of the tribes through whofe 
country he had previoufly pafled ;■ and every thin^ that 
had been faid of his colour, his fufees, and hU equipage^ 
bore the character of the moft enthuriafttc’exsggeration. 

The ciirioAty of the people was wound to the high- 
eft pitch ; and as foon as they {aw bis company at a dk 
ftance, the whole horde quitted the kraal, and mn with, 
eagemefs to meet him. Not being able to believe Lheir 
cfyes in regard to what they faw, they cndefvourcd to 
obtain fttoiti fatisfikftipn by touching hten* They felt 
his hair, hands, and almott every part of his body. His 
beard, above all, aftonifhed them to an inconceivable 
degree. More dian thirty perfons came in fuceeflion^ 
and half unbuttoned . his clothef. They all imagined 
him to be a hairy animal i and fojppo&d, without dmibtr 
that bis body waf covered wHh hair a&.loog as that on his 
chin t bat Anding; this not 10 be the caft^ weHt^fta« 
niAicda and confeOM, with tlte openners of m^ge^ lhat. , 
they had never feen the Uke in any 
try. The little children, ^rriAed 
bid i^emfelvts behind their mothtti' an- 

lempted to lay hold of any of/ihemv lb Cai^a^ 

them, they fent forth loud ctie^ ift a ckM would do iw 
Europe, who Ihoukl fee a negro foi the Sr^ time. 

The grown up people, however^ werifoob/iteo^^^^ , 
to his appearance, and even W chSdrdil bribed by. 
fmali bits of candy. , The ebtaf uf ihs horde fhowed 

him every nmik oi itta^menL . was a man advanced 
in life, a msjeftic Agure% He wort a loug mantle, 
which biiog from his (boulders to the groood, and which,, 
foroted^of four jackal iktus joined together, was border-^ 
ed at fides with that , of a h}'SBja8. His left hand* 
wMted twojfunts of the little Anger, which, he faid,. 
were ampuuud in his kifancy to cure him of a fevere 
iBnefs. * 

This cuftom of favages, wto, to relieve a man frotn 
pain, add new fofferul|re' to biS enls, affords a vail Arid 
for reflcAiou. Mr raBer&ni* another African tra- 
veller, tells ua^ that he obfirrved inftancts of *thc fame 
praftiee among a horde at the mouth of Orange-river 
which is not iinprobabk. However abfurd a cuftom 
may be, favage tribes, when they are neighbours, may .. 
borrow it from each other; hut that it Ihould be conirnon 
among the iilandera of the South Sea, who, Ance their 
country was Arft inhahited* had never fecn (trangera be- 
fore Cook and Bougainville, is truly ailonifhing. Gup 
autlior was verj delirous of interrogating minutely fhe 
people of the horde on this lubje^. He wilhed alio to 
propofo fome quettions to them rei'pefting other cuftoma 
which appeared Angular; but diiAcultics iiicreafed the 
more he advanced into the country. The Kabobiquas 
fpokc a particular language \ and this dialed^, though 

acA)<*i^&nicd 
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KahoH. uccompanicd with the clapping nolfc of the Hottentots, “ Nothing remained but to enquire into the (late oi 
'■ M'*** waa nndetdood only by the Koraqiias, who, on account the wounded, and to give ihcn every aflillance in my 

» of their vieVity, kept uj) fome intcrcoiirfe with them, pow’er. Wiilnnit lofh of time, therefore, I repaiicd,^ 
The cafe was the fame with the language of the Kora- flill aceompanied by tlic clucf, to the place where they 
quas, in regard to their neigldumrs the Nimlcjuas ; and wcie. ^ }\y the way we met the >ovmg gill, who waa 
nothing reached our auihoi’s car till it liad pafTtd returning from the kraal, bathed in tears. U'he caufc 
through four different mouiha. The coniequence was, cf her unearincfs was a grain of lead, wlnVh had, how- 
ihat when l»c alkcd any thing, the anfwcr had frequent- ever, peiitt rated fo liti’ie, that I foiecd it out by only 
ly no relation to the aueftion ; and for this inconvc- preffing the part with my iingeis. With regard to the 
nicncy no remedy could be found. three men, llicv lay rolling on the ground, liowling in 

'Fhe fame defire for trinkets to ornament their drc6 a moft fnghtfal manner, and exhibiting cvei 7 fj mptom 
prevailed among the Kabobiqtias as among the other of defpair. 

hordes which Vaillant had vifited; and in one day he pur« •* I was aftonilhed at their confirmation, and could 
chafed twenty oxen for things of that ]$,iiid of no value, not Conceive how men Inured to fafierings fliould be fo 
Thcchicfihoweycr, hadfethisaftedtioMOnarazor; and much aSedlcd by a few fmall punftures, the pain of 
juft wbe:|^ our author and he were treating about it, a which could have fcar^ely drawn tears from an infar.t. 
fbot was fired hear them, which waa inftantly followed by Thty at length told * me the eituTe of their wailings, 
the moft frightful cries. Rufhing inftantly from my ^rhcie favages, accuttonted to pmibn their arrows, ima- 
tent (faysM. vaillant) to enquire what was the caufe qf gined that I had in like manmr pojfoDcd the lead with 
this ooife, I faw a Kabobiqua flying as fail as he could which tliey wtic wounded. They had, therefojt, givtn 
from one of my hunters, while, at the diftance of a themfclves up as loft, and expelled in a few momems to 
hundred paces farther, three men were making the *^j&*f®*^* 

Iamentable*cIamour, and near them was a young gwl .';Jt was with great difficulty that our auilmr could 
lying on the ground. I made a fighal to my hunter to^ convince them that Uicy had nothing to fear. He fbt w - 
approach me; but the report of the fliot, and the howl- ed them in the flefh of his own leg a dozen of fliots i)f 
tng of the three men, had already fpread alarm through- lead ; but they were not fatUfied till one of the mod in- 
cut the horde. Some cried out treachery ; others rail telligcnt of his Hottentots, taking fmm Ins fliot jj.ig u 
to ^heir arma; aod I now imagined that 1 wsui about few gretins of lead, and iliewing them to the ihici: .^wn, 
to be mafTncre^ %Vith my whole company, and that. immediately fwallowed them, 'f'his conclulivc argument 
fliould.be oUigcd to arm them b my defence. , My produced the delired effe^. The cries of the wuuiuh d 
tuiitiofi, wifta inc mbre critical, as neither ,I| fior .anjr anen inllantly ceafed; fertoity again appeared in ibtir 
perfoo knew what was tKe caufe of this * fatces; and their wounds were no more mentioned. 

cqnfitGoai' iihitjE^, ! had known, how could 1 have ex.- The Kabobiquas have neither tlic Bat nufc nor plnmp 
■' f, ■ ' ^ ‘ cheeks of the Hottentots. Tluir fldn alfo has not that 

Uwf jmiS ^barraff^ I took the chuf by the baftard colour, which, being neithei black nor ubite, 

• handf hun towards the horde. Fear renders them c^ious to both races ; nor Jo they befmear 

was painted 'ist hk j^ountentnee ; uars began to drop their bodien with ihofe difgufting fat fubfl incca, on ac- 
from Ilia eycaa'a^jhc fpoks to me with great vivacity, count of which one cannot approach the m viiihniit bc- 
He mmgin^i . fb ^bt, that he ww betrayed. He mg bedaubed with tlicir filth, or acquiring an ofRi.five 
complained to, mci |hd my people, of perfidy; fmell. In ftaiure tltey are as tall as the t’affrck, juJ 

yet he readily follow^ me. - ... their colour is eqfially black. Their hair, which is cx- 

•* As I was without ahns, and prefenUd jnyfeJf with ceedingly fliort, and much curLd, is ornamcntcil wiiU 
the chief, I was Kccived with confidence, an<f my ap- fmdl copper buttons, arranged with great art and fy m- 
ptarance feemed, in fome meafurc, to calm theirpmqr- metry, Inlkad of that apron nuidc of a jackaPb flan, 
bation. My people, who had feen me dire^ my ^lirfe employed by the Hottentot to cover what modtfly bids 
towards the kraal, hafteaed thither after me, to prottft him conceal, the Kabobi|^uab ufe a round puce of 
me; and their number overawed the multitude. At leather, the edge of wliich is ornamented with a fniull in- 
length the whole myftcry was cleared up, and we karh- dentedcirck of copper, and which isdtvidrd iiiiodilfcrent 
ed what had occafioned ibe tumult. cwnpaitiiicnts rows of glals beads of various colours, 

•• A Kabobiqua having met one of my hunters, wbo aB pi^cding from the centre, and divctgiiig toward: 
was returning with his fufee, wifhed to examine it, and the circumference,. like the raya in our images of the 
begged liim to fhew it to him. In handling it, bow., fun. ^ 

ever, he accidentally touched the trigger ; it t&ftaiitly . This kind of veil is made fiift to the groin by mean: 
went off; and the favage, frightened by ..the tmexpefted «>f » girdle ; but as it is only four inches in diameter, as 
crfplofion, ilirew down the fufoe, and ran away as faft as k |s dertnpd by the linaBcfl movemeijt, and as they 
U* coiijd. themfelves little vnwdlnefs rcfpcaing fuch acci- 

“ At that time, three men of the hordt and a young dents, it iVvery. ill fiiited to th^^^f^fe for which it ia 
girl happened unluckily to be (landing, at the diftance applied. During ihegrcai heatSi thkfeall and almoftiiJ'e. 
of 'a hundred paces, in the dircAion of the piece. The kfa apron is the only cpveriug pn tharbodies. Its l>cing 
lattifr received a finglc grain of (hot in the check; and fo readily difptacedi enaMtd dm toafeertain that, 
the others a few grains in the legs and thighs. The they do not praAice ciWiwfolfian:^^ feemed to fhn a' 
author of the misfortune confirmed this* explanation ; alfo, that, in regard 10 ffiodcftyilRft ideas arc very dif- 
.tranquillity was foon reftored ; tlic favages depofited fcrent from ours. . 

their arms ; and I was fm rounded only by friends as Though they go thus almoft entirely naked, their 
before. manners inllcad of being licentious, arc remarkably 
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like tliLirst Is roijp.ilf.^ rit tl.c Mid; and ri=5 It ia aUvays 
accudonu J. loth lO it.aplnj;' nnd walklr.t^, tn Irtad witli 
tlu‘ point ol tl f liiiof, wiilioiit rfdinj; at all on iKe hctl* 
it IcavTS a piini ililiinj^iiiil:.ili!i* from that of any olhtr 
antelope In Africa. Its flilh is cx«|uiriltly#f!avc»ure(l, 
and rii !t h after, parilouliily ty the hunters. 

rli ICC nf the kainti ia vcp||;ftmiilin‘^. ft Is trtic, 
it Im fLa.cely poffihlc to hunt it (h)wii with dogs, as it 
fiK ii deapes them by means of its inconceivable ag*.lity» 
and gels out of their reach on the point of fome dc- 
taclitd rock, where it will remain whole hours fafe fr«)m 
all piirfuit, and fiifpcnded, as it were, above the ahyfs. 
lUii ill this lituallon it is excellently placed for the ar- 
ri)w or the ball of the huntfman; uho is commonly cer- 
t lin of fliootinfv it at pleafure, though he is not always 
able to come at it when killed. We fhall give our au- 
thor’s account of a chaoeof the kainfi in his own wenrds. 

“ I was liiititing (fays he) one of thefe animals, 
when, fiom the nature of the place, it found itftdf fo 
prcllcd by rny dogs, as to be on the point of being rim 
down and taken. There were appaitntly no means of 
elcape ; fince before it was a vail perpendicular rock, 
by w'hich its courfe was necefritily (lopped. In this 
wall, however, which appearevl to me perfc^ly fmootb, 
was a link ridge, projecting at rood not above /ct»a 
-r//^ 7 .‘r, which the kainfi q'l’ckly perceived, and, leaping 
it, to rny gn 3 t aflooiihment kept ilfclf Jirm (a)* 

1 Inugincd, that at any race it muft foon tumble down; 
and tny dogs, too, to fully expcAed it, that they ran to 
the bottom of the rock, to be ready to catch it when it 
tell, 'r 1 halU a its fall, I endeavoured to harab it, and 
nuikc it h'b* i's equilibrium; and for this purpofe 1 
pelted ’t with rtoncs. All at once, a« if gueiling my 
defign, it colleiilcd itfi whole llrength, bounM over my 
htad, and, fallirg a few paces from me, darted away 
with the utmoiV fpeed. Notwilhftanding the rapidity of 
its flight, it would have been eafy for me to have (hot it; 
hut its leap had fo furprifed and amufed me, that I gave 
it ita life.’’ This wap generous, if the ftory be true. 

K AM1\SCHATKA is inhabited by a people, who 
arc rcpicfcrtcd in the Encyclopedia as poffeffing almnft 
every quality that can difgrace human nature* Wc 
tiiiiik it incumbent u|)on us to acknowledge, in this 
plriie, that a much more favourable pi6>ure of them is 
diMAu by l.a Pcroiife who vifited Kamtfchatka in 8cp- 
tLir.»icr 17^7. The Ruffian governor made the com- 
mo.hitc and his officers remark the promifing ippcar- 
aiic«- of ftveral fmall ficMa of potatoca, of whic^ the 
feed had bctii brought from Irkoutik a few years be- 
fore ; and puipofcd to adopt mild, though intillihle 
rnciir ^ (if making farmers of the Ruffians, CofTacks, stul 
Kanitfcbadalcp. Tlic fmall-pox in 1769 (wept away 
thiee- fourths of the individuals of the latter nation, 
which ip now reduced to lefs than four thoufand per- 
foiiH, fcattcred over the whole of the peniafiiU ; and 
which will fpet'dily dtfappear altr^clher, hy means of 
the continual mixture, or the Ruffians and Kamtfcha- 
dales, who frequently interm:»riy* A mongrel race, 
more laborious than the Ruffians, who are only fit for 
fbldicrs, and much ftrongerr and of a form lefa difgrace- 
ful to the band^ of (Mature, than the Kamtfchadalcs, will 


fpring Irom thefe mirriagoa, and fuccccil the ancient In- 
liabll.ir»t.i. The natives have aheady abandoiic’d the 
ynurh^ in wliicli flicy iiftd tii burrow like* badgers du- 
ling the wIm'Ic of the wlnier, and where tlnv breathed 
an air lu foul as to occafiun a nupiber of difi^rch’rs. The 
moll opulent among them now build lihns^ or v.Modtr» 
lloufes, ill the manner of the Rnnian.^ Thev arc preciiVlv 
o( the fame form as the coltages of our peaf.ints; are db 
vidcil into three little rooms; and ar*^ warmed bv a brick 
ttove, that keeps up a dcgjve of heat (h) infupportablc 
to perfous unaccullomcd to it. The red pafs the win- 
ter, as well OB the fumtner, in hala^ani^ which are a 
kind of wooden pigeon houfes, covered with thatch, 
and placed iipon the top of polls twelve Or thirteen feet 
high, to which the women as well as the men climb by 
means of. ladders that afford a footing verf mfecure. 
Hut thefe latter buildings will foon dtfappear ; for the 
KamtfchadalcB are of an Imitative gciilui, and adopt al- 
moft all the culloms of their conquerors* Already the 
women wear their hair, and are almoft entirely dreflej. 
in the manner of the Ruffians, whofe language prevails 
m all the ojlro^s ; a fortunate circiimftanc^, fince erch 
Kamtfeha&lian viUage fpoke a different jargon, the in- 
habitants 6f one hamlet not underilanding that of the 
next, it may be faid. in praife of the Ruffidns, that 
though they have efiaUiflied a defpotic govenfment in 
this rude climate, it is tempered b> x mildnefs and 
equity that reuder its inconvetneimaa -i.ififelt. ^hey 
have no reproachet of atrocity to m^e tkemfetves, like 
the Spaniards in Mexico and pern. The taxes they 
levy on the Kamtfehadxkji art fo light, thait they can 
only be confidered aa a tm^ of the 

fovereign, the produce of hillf a da^a acquit- 
ting the impofts of a year. It ia> eo fee in 

cottago, to all appearance mofc thofe of 

the moft wretched hamfeu ih,OQr motHttainous pro- 
vinces, a quantity of fpedes tn circulajttpm ap- 

pears the more confiderabfe^ hecanfe k exMs among fa 
fmall a number of khaWtaints; . They confume fo ftye 
commodities of Ruifia and China, that the balance of 
tiade js entirely in their favpmv'and that it ia a^olutely 
ceffiiry to pa]^ them the diffinrenee in rubles. Furs at 
Kamtfohatka are at a much higher price than at Can- 
ton ; which proves, that as yet the market of Ktafcba 
hat not felt the advantageous effeft of the new channel 
opened in China. 

Our author compares Kamtfchatka, with refpeA to 
climate and foil, to the coaft of Labrador in the vicinity 
Cf the Straits of Belle- Ifle ; but the men, like the ani- 
mab, are there very different. The Ksmtfchadales ap- 
peared to him the fame peofde as thofe of the bay of 
Callries, upon the coaft of Tartary. Their mildnefii 
and their probity are the fame, and their perfons are very 
little different. They ought then no more to be qim- 
pared to the Efquirnaux Indiana, than the fables of 
Kamtfchatka to the martins of Canada. 

The Greek religion has been eftablifhed among tlie 
Kaintfchadales without perfcciition or violence, andwitii 
extraordinary facility. The vji'ar of Paratouiik:^is the 
fon of a Kamtfchadalc and of a K uflian wtjman/ He 
delivers hisjirayera and catechiiin with a tone of feeling 
very 


Kamr . 
f ha'k;;. 


(a) i bin wo think incredible. 'V 

( n}. Not kli than thirty deg ces of Reaumur's thermomtVuu'. ' 
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very much to the tallc of the abori)^inc$, who reward 
with oircrir^a ami aims, but pay no tythc3. 

“ ^ ^ The canoils of the Greek church permitting priefts to 
marry, we may conchule that the morals of the country 
(Ic-^rymen arc fo much the ktter. “ ( believe them, 
however (lays Fcroiilc)^ to be vet^ ignorant; and do 
Tiot InpptilV, that for a long time to come they will 
(land in need of irrcater knowledge. The daughteft 
rill* wife, and the filler of the vicar, were the hell dan- 
cers of all the women, and appeared to enjoy the beft 
ilatc of health. The worthy prielt knew that we were 
good Catholics, which procured ua an ample afperfion 
ef holy waters, and he atfo kifs tne ctofi that 

was carried ty his derk i tjidfc cii^embnlea ' iti^c fper* 
formed in the midd bf thi^ ullage, £K« parftfnage-hotife 
was a tdnt» apd hit akar in the open; air ; but hts ufual 
abode is Feratb^nktrand he only came to St Peter and 
8t Panlfatb^ ito ‘ 

The people, OTlCilmtfchatka Have inured themfetuea 
to the eatremea of h^t and cold. It is weU ktipartH, 
that tlMiV cttftom as well , aa 

go ioto.v^ar batHii ' 

tio^i and iimmdia^ 

of St Peter ha 4 . tW{of thefe public baths, into 
which our aathor vtfBt; bcfefw the nii^s.w^Arlfghted. , 
They *coti(Ul of a fity low dr^om, in .the mUdte bf" 
whk^ is an oyeh conf^ruded of. ftonce, without eem^ht* 
and he^ial. ilkdVtb^^ brrail* Its; 

arched tOof ja by ibsts one al^ve anpi^ri 

like atf aiapintheatnei m thofe #ho. wi(h " iq 
ttal! tNh^tJa greaUr or left acCbrdiii'g as tlib jpe^ 

Watet thibwn 
when bested red-hot by the 
lire connected taftimtly into 

lire Kathtfslia. 

. dalin o^oin, as well ai many others, 

aaid tre long tbf mmkiVe cha- 
. mder ftrongljf tirdm tbt 

. , fians'wtil 

V OurianthojF ba^ 6| Alttlf^a. as the 

neft^ the tnofi 

met' with ; 10 aiiy'pkH; ^ the world is 

narmw, and ftiilii .would be forced to pa& unddf the 
^ns of the forts that might be Safily creded. .' Xhe 
bottom is inadft and excellent hotdiog ground. Two 
vaft harb6,u^ 6ne on the eaftem fide, the othiv Co the 
^weilern» of' containing all the ihipi of the 

'French and BiigliAr fia^y* The rivers of Ai^tfeha and 
Pamtounka (^jhto;|i)^);)|ay^;b they are choaked up 
with fand<>bank«r:andeah oo|[yV sntcr^ at the time 
of high ^ter. Tho^^age ctf'St Peter at^ St Paul:h| 
fituatcd upon a tongue of land, which, iikea|«tty ma;^ 

• by human art, forms behind the village a httle pqi^ 
ll{pt in like an amphitbeatie, in which three or |i^r 

. ‘ veflels might lie up for the winter. I'he entrance of 
this G>rt of bafon is more than twenty- five toifes wide | 
and nature can afford nothing more fafe or commodious. 
On its (hore^ the governor propofed to lay down the 
platyof a city, which fome time or other wiU hr the ea« 
pital of Kamtfcliatka, and perhaps the centre of an ex« 
tenfivc trade with China, Japan, the Pl^IlippineS, and 
America. A vafl pond of frelh watci^ fituatcd north- 
* ward of the file of this proje6d6 city ; and at only 
three hundred toiTes diftancff^uu a number of flream- 

• lets, the c&fy unidl>^£jr^i£j(i would give the ground all 
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the advantages rccclTiry to a great cllablilliment. Of Kmnn 
thefc advantages Mr Kafloff underftood ilie value ; i’ 

“ but firlf (fail! he a^hoiifand times over) we mull have ‘ ^ 

bread and hands, and our Uock of both of them is vtry 
fmall.’* •He had^however, given orders, which announ- 
ced a fpeedy urni^pf the other cjlrogs to that of St 
Peter and St r^jjjM it hn intention imme- 
diately to build Church. By obfervatioo, St Peter 
and St Paul was found to be in 53^ 1' N. Lat. and 
156® 30' E. I«ong« from Paris. 

KAN EM, U the name given by Edrifi to the king- 
dom of Bornofi in Africa, of which the reader will find 
fome account in the Eneycti^<fia Brttannica, In fome 
patliculars, however, that account is incorre£t. The king- 
dom ofBornou or Kancin muft extend failher call an. I 
farther north than k b there fkid to do ; for accordi. g 
to the lateft and.beft accountSi; its capital fiauds in Lat. 

14*^ 31' Long, aa^ 57^:,. TJie^empke is laid to be veiy 
extenltve; and if it be traf« as we learn from the pto- 
eeedihgs of the African* Affociation, that its fovevclg i 
il powerful than the Emperor of Morocco, the. 
pimie cannot be fuch abfolute ^lirtites, as we have rc- 
pre&bted them in the article ritforrtd to ; for the lovc- 
foi^ pf brutes wouUl have n6 power. The truth, how- 
ever Is, that very little is yet known in Europe of Ltn- 
nou or its inhabitants- 

' Kan r (Immanuel), Royal ProfefTor of Morals an:! 
'Metiphyfics in the Univerfity of K6uigfl}crg, \» cunfu 
deted by hb admirers as the greateti philofophcr that 
Germany ever produced. Were we to form an eiti- 
.limte of his merits from the different views that )ia\c 
bfio given in EnglifH of his celebrated fyltem, wc cer- 
tainly (hould not confidrr him as entitled to that cha- 
radcr; for thofe views areobfeured by new ami un- 
couth terms, and are altogether wrapt up in a (hlc 
which approaches neaier to jargon than to the luminnns 
compofition of a man who thinks with clcarncfs and 
precifion. We readily admit, that it is very difficult to 
tranflate a novel’ fyftem of mctaphylics from one lav.- 
^age into another ; for the tranflator, to perform his 
talk properly, ^muft be not only a complete mailer of 
both languages, but alfo u profound inetaphyfician ; and 
not one of the tranflators or abridgers of the works of 
Kant into our language appears to us ;>offdred of both 
tbefe qualities. Dcfpairing, from our fcanty kn()wUdg-‘ 
of thie German langnagt,' of pciforming ourfdve.s v/h.u 
fo lU^y others have failed to peiform, we have appliul 
'forsfiSKanccl' to an. iUuftrious Frenchmar^, who lias re- 
fided many years in Germany, who i< in.ifier of both 
ijtngiiagcsf who is a profound metaphyfician, and \vhr3(c 
pame,,weFe we at liberty ^ publilh it, would rcflrd 
luib^dpon. our 'Work; Ftum him wc have realon to 
dXpcA a clekr and ^tuprehenfive view of the Critic rJ 
'J?mi 6 sop)ir, as Kant bis fyftem ; but Ihould we 
' be'difoppointed of pur esfoed^ we (hall, under that 
title, lay before our reac^A of the fy (Um 

from the different viewa Have been pubhih- 

cd in our own toilgiMii' J ' 'T ’>)>'• ■, • 

KANTUFPA, kilpnbi^s'pf tb^pdeuliar to Abyf- 
finia, is thus deferibed The branche d 

ftand two and two upori kaves are dilpo- 

fed two and two likewife, without any fingle one at the 
point, whereas the branches bearing the le aves part from 
the (talk: at the immediate joining of them are two 
thick thorns placed perpendicular and parallel alternate-' 

G ly; 
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!vv ly ; but thtrf are alfo f ones dlllributcd in all the 
inieillicfB ihroii^hout tbc branch. 

I'he male plant has a one-leavedjpenanthlum, divided 
Into five ffgnitnt?, and this falls off with the fl<»wcr. 
Tlje flovv'cr is compofed of jive petals * ^ the middle of 
I'ln'ch rife ten iiamina or nlamenis, tbeWter low fliorter 
than thofe of the middle, with lajjjkttrgmata, having 
yellow farina upon them. The flowets grow in a braiich* 
gencr ally between three and four inches long, in a coni- 
lal difpofition, that is* broader at the bafe than the 
point. The Infide of the leaves are a vivid green* in 
the oulftde much lighter. It grows in ferm of a bu(h» 
with a muhkude of finali branches riling immediately 
from the ground, and is generally feven or eight §ctt 
high. Oor author £aw it when in flower only, never 
when hearing fruit. * It has a very llrong fraelK refem^ 
hling that of the fmatt {rented flower called, mignionet, 
fown in vafes and boiei in windows, or rooms, where 
flowers are kept. 

Our author reprefenta the kantuffa as fo very trouble- 
fomc, that it renders travetfing through (bme placet of. 
Abyffinia aimed impoffible. The loldier icreena him* 
klf from it by a goat’v ^ leopard’s, or a hoit^t (kin 
thrown over hib Ihoulder, of which it has no hoId« As 
kid head is bare, he always cuts hts hair Hiort before be 
goes to battle, leli his enemy (hould take advantage 
ic ; but the women, w'caring their hair long, anq the 
great men, whether in the army or travelbiig in peace, 
beiny^ always clnihed, it never fmls to incommode them, 
wh.iiLvtr fuecies of raiment they wear. If their cJ^oak 
io tins' rnuilin, the lead motion agalnft it put# it all la 
I rigs ; bill if It is a thick, foft cloth, as tlt^e arc with 
which men of rank generally travel, it buries its thorns,, 
gieat and imall, fo deep in it, that the wearer mud: 
(ithcr difmount and appear naked, which to principal 
people is a great difgrace, or elfe much time will be 
jpent bifoie he can difcngagc himfelf from its thorns. 
In the time when one ia thu 3 empkiyed, it rarely fliils 
to lay h(/ki of you by the hair, and that again bringa 
on ar.othc operation, full aa laboriouH, but much more 
painful, th in the inhcr. A proclamarion is there&re. 
iilLiui, every year immediately before the king com* 
ir.eMcts any march, in thefcwtnrds; Cut down the 
kuiiinffi in the four quarters of the world ; for I do 
not k.:wiw where 1 am going.^’ 'i'he wild animals, both 
birds and bcdils, cfpecially tiie Guinea fowl, know bow 
well It is qualified to protect thentr Jfi this ihelter, the 
hunter in vain could endeavour to molell them, were it 
not for a hard haired dog, or terrier of the fmallcft flae, 
who being defended from the thorns by tbo foughneft 
of his coat, goes into the cooer« and them and the 
parti Idges alive one by one to his. maH^. 

KASSON, a popubua kingdom ib. North Africa, 
of which the capital it placed by b^or 

Rcniiel in 14® 33' N* Lat. tod 4j' W. Lon, The 
king who reigned wlwp Mr Park was ui she country 
was extremely kind, our traveUer, though his foa 
plundered him unmCrcifoily, tike' mber rapacious chiefs 
of that favam .. f’mni t^ top of a high hill, 

at forae dsitance ■ ** 1 had (lays Mr 

Park) a moft c.tfb^tm profpeA of the country, rhe 
number of towns and viHagts, and the eatenflve cultivai* 
tion around tbem^ farpaifed every thing 1 had yet feen 
in fries. A grok calculation may be foriued of the 
number of MibabStaato ia this delightful plain, by cooCU 


denng, that the king f K -.fTon can raife four thoufand Rafloo* 
fighting men by the fouir’ of his war dium.” 

At Teefee, a large unwalhd town, where dur aiuhor 
rcfided for fomc days, he had an opportunity of ohfer- 
ving llie ciifloms of the iTihabitants, who con li fled pircly 
of Pagans and partly of Bufhreens, i, e. of negroes con- 
verted to Mahorticdauiim. Though thefe people poiTL'fs 
both cattle and corn in abundance, rats, moles, fquirreis, 
fnakes, locufls, 8c c. are eaten without fcruplc by the 
bightA and lowelt. Another cuAom, Aill more extra- 
ordinary, is, that no woman is allowed to eat an 
This prohibition, whether ariflng from ancient fuperAt- 
lion, or from the craftioefs of ^me old Bufhreen who 
loved eggs himfelf, vis rigtdJiy adhered to ; bnd nothing 
will more affront a woman of Teefee than to offer her 
an egg. The culiom n the more fingubiu as she men 
eat eggs without fcniple in the prefenc^ei of thtiv wives, 
and Mr Park never obferved the fame prohilbition m any 
other of the Mandingo countries* 

. Our author was prefent at a palaver held by the*go- 
vemor of Teefee on a very extraordinary occaften ; of 
which yre fhall give hit account at full length, becaufe 
it fhows how free men are ttdpoed to ilavcry in North 
Africa. The cafe was this* ' • A young man, a Kaflr, 
of confidmUe, aftucaee, who had recently married a 
young and handConie wife, applied tor a very devout 
Bolhreefi, or Muffulmiui: mVfk, of jhis teqasintance, tO' 
procttcje lum facies for itis proteftipa ^itng the ap« 
pMiac)lttig war. The Bofhreen complied with the re- 
queft; mai in order, as he pretended, to render t£e faphtea 
more efficacious, cijoined the young* maq to avoid any' 
nuptial iinercourfe with his' bride fo^ ^e of flu 

weeks* Severe as the tmuodion wa^ 'ihe Kmr fti tAly 
obeyed ; and without tclung his wife |he veal ckufe, ab» 
rented himfelf from her com^oy* . , la tli^S|eaa time it 
began to be whiTpcred at Tecm^ that ^fcBttffirceo, 

Who always performed hu enterng devotions the door 
of the Ks&r’s Hut, was move .intimate w^ the young 
wife than 1^ ought to be, liiiftm 

was unarillmg tb fufpe6t t^'^bsmour of his fendifled 
frkud, odn sshole moiuh ehq^< befbrie any jealonfy 
vofe ia hlt miqd i but hearing chst^ repeated, he 
at hft toWnngated hit wife on the fqfcjedi, who friinkly 
confelfed that the Buffirecn had feduced hflr* Herd-, 
vpim the XLaAr put heir into cx»dHwineii;^,^i^ a 
palaver upon the Bmihreen’s coadu£^ ^ fttSt was 
clearly proved againft him ; add h€ to be, 

bid into flavery, or .to And two flaves f^hls redemp-* 
ikm, according to the fdeisfurr of the complainant The 
injured hulband, howevCTji wai mwiffifig to proceed 
againft hts friend to fuch exlbiemtty, and detlr ed rather 
to have him pubficly flogged before the governor’s gate.. 

This was agracd to, asKt the ientence was immediately 
executed* Tlie culprit was^ tied by the hands to a Aroqg 
flake I and a bng black rod being brought forth, the 
executioner, after flouriAirng it round his head forSomt 
time, applied it with fuch force and dexterity to the 
Buflirecn’s back, as to make him roar uiit|| the woods 
refounded with his fertams. 'fhe furrounding nqilti- 
tude, by their hooting and laughing, mauifeAed hova 
much they enjpyed the puniihment of this old gallant ; 
and it is worth^vi remark, that the number of Aripes 
was precifrly the fal^s as are enjoined by the Motaic‘ 

hw/fortjj /ijve one,** 

The method o£ convertlflg^^.* ' natms to the 

religion 
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RafTiM. rdijirlon (if the Arahinii Itnpoilor ii a very fjrpjular one; 
and 'Mr Park i^w the whole ptopic of Teefee cunvutecl 
In an Diinrifr hib rcf3den(*c in that town an 

embaf^y of ten people bclor.jjinj^ to Almami Ahdiilkadrr, 
kin^' of Foota Torra, a country to the weft of Bondou, 
arrived at 'Teefee ; and defirin]^ the gover- 

nor to coll an affemhly of the inh^biiantf^, announced pub- 
licly their king’s detemiination, to this effedt : “ That 
unlefs all the people of Kaflon would embrace the Ma- 
homedan religion, and evince their curivcrt'ion by faying 
eleven public prayer*, he ( the king of Foota Torra } 
could not poiribly (land neuter in the prefent contelC 
but would certainly join his arma thofe of Kajaa^*^ 
A meflage ihia nature, from fo poiyerful a pruice# 
could not fail to create gr^t alarm;. and theinhabitaiita 
of Teeffie, after a long eoDftiltatian« tnecd to conform 
to bis goc^ deafai^y faumiliatfng an it was to them. 
Accordinglyf tme ai^ all publicly offered up eleven 
prayers, which were confidered a fufficient tcllimony of 
theif having renounced Paganifm, and embraced ‘4ha 
do£lrincs of the Prophet. < 

Our au^or relatm a ftory, whldi we cannot rebslSe 
outfdvei the pleafute of ii^ertingi. betiOfe it exhibiu.« 
▼ety pleating pidure of the affe^dtv and gratttttde> of 
the Pagan negroes. In bis train waa a blaobfiniMii who 
had li^ed fomc years on the Ganriiiai aid ndio now rcu 
* turned to his own . country <^'Boon after we, 

came in tight of Jmnboi his native town (fays Mr ‘Perb}> 
his brother, who bad by fome means Imn* 
his comit%, cam out to meet him, 4meompa#id hfiM 
tinging fiMut'; .ne* bro^ht faorfe the 
that he. tnifbt enter his hiiivc town in a dightfiedwipiiw 
, ncr ; and^lw dtfirH isach of os to put a good charge of 
‘ powder into our guns. The firgtng fna.i now ted the 
way^.folbwM''by the two brothers \ and we were pre- 
femly j^hed by w number of ^icojrie from, the town, all 
of wbom^emoiiftreied gveat joy it (being tbtir oidao- 
quaihrince the UsekftnithyvSy the inoll extiinip 
jumping and liugingf '^ 'Qn ptering jj^e town, the nog* 
tngtnan bemnnmctenipdre'&^ m priiftiof the black* 
fmitb, extolling Ms coam|(e in having dimonie ^Ib many 
difficukies ; and cdncli^ngiurith a ti^oijiiftion to 
his friends to drefs him plenty of viAtials. 

, * ** When we arrived at tlie blackfmiiVs place tsf reft- 
dence, wediftbounted and fired our mufleeta, The meet* 
ing betweenhi*^ relations was very tender; for 

.thefe rode cbfldreo *cf nature, free from reftreint, dtl^ 
play their emotions in the ftrongeft and moft expreffive 
manner. As^idft thefiltmfports, the blackfmith*# aged 
mother was led forth, leaning upon a fftff. Every one 
made wav for her ; and (he tiretched out her hand to 
bid her ion welcome^ Being totally blind, (he ftroked 
his.hahds, arms, and face, wah great care, and feemed 
highly delighted that her latter days were blefled by his 
retuin, and that her ears once mucc heard the mufic of 
?iia voice. From this interview I waa fully convinced, 
that wh.atcver difference there in between the Negro 
ainl Europ^ii in tlie conformation of the nofe and the 
coh^r of the flein, there is none in the gcniiinc Tympa- 
ihies and chara^ci iilic feeling* of (3ur common nature. 

During the tumult of thefe cofigrayj1.atioa8, 1 had 
featet^ niyfclf apart« by the f?dc of cjl^of the huts, bc- 
• ing un\vi!li!"g to intenupt ihc filial and parental 

tcuderntfs; and the aUeut>:*rof the company waa (u 


entirely taken up with the blackfmith, T hcl-eve K fr)r, 
none of his frici:d9 hai< ohltived^e. WIkm all ilu- pco- ‘''* 
pie prefent ha«l feared ihemftlvc'i, the blackliimh wis ' 
delired by his father to give them fomc account of liij 
adveutiffea ; ar^d filence being conf\manded, he began ; 
and after repeat^y thanking G )d for the fucrefs liiat 
had attended him,ji|Uted every muerinl occurrence that 
had happened to him from hi* leaving Kaflon to his ar- 
rival at the Gambia ; his employment and fuccrfs ii( 
thofe parts; aod the dangers he had efcaped in )^uiri)* 
ing to bis'native country. In the latter part of hi ^ nar- 
miofi, he had frequently occation to mention me ; and 
after many (Irdng exprmoua concerniag my kindn :is 
to him, he pointed to the ptlsee where 1 fat, and cx' 
chimed, aJtiLt iU Jirittjf him (kring tliere.” In a 

moment all eyes were turned dp6a me ; I appeared hk * 
m being dropp<^, firona the douds ; every one was for 
prifed that they had not oblcmd me before ; and a fLM^ 
women and children exprefled great uneaftnef* at being 
io near a man of fuch an uncommon appearance. By 
degyees, however, their apprehi^rions fublidcd ; and 
whftA the blackfmith affoitd tl^m that 1 wa^ pciftdly 
inoffenfive, and would hurt nobojdy, feme of them Vi n • 
turod fo far as to examine the texture of my ch^th \s ; 
but many of them were (ItU very fufpicious ; a(\d when 
by aeddent I happened to move myi'elf, or look the 
young children, their mothers vronld fcamper off wiiii 
them with the greateft precipitation. In a few h 
however, they all .became reconciled to me.” With 
thefe worthy people our author fpent the greater pait 
of two dajs in feaffing and merriment ; the blackfmiih 
accompanied him to the capital ; and declaieJ, that he 
would not leave him while he rehded there. 

KEATE (George, Efq; R. S.), defceiukd of an 
ancieiic and honourable family, wa* born about the 
year 1729 or 1 730, aod received his education at King- 
ilon (chool, under the Rev. Mr Wex^defon. From 
thence he went to Geneva, where he refilled forne year*., 
and during his ftay there, became acquainted witli Vol* 
tairc, with whom he continued to correfpoud many 
ytais after he returned to England, After finishing 
the tour of Europe, he fettled as a Undent in the In- 
ner Temple, was called to the bar, and fometimes at- 
tended Wcftmmfter Hall ; though he did not nveet 
with encouragement enough to induce his perfcverancc 
in hia profefllon, nor indeed does it feem pmbahlc that 
he had fufficient application for it* 1 fis fu ff liu i ai y per- 
formance was “ Ancient and Modem Ro.'iie,*’ a poem, 
written at Rome in the year 1755, printed in the year 
1760; and received with contiderablc applnufe The 
next year he publiflied ** A Shoit Account of the A n- 
cient Hiftory, Prefent Government, and Laws, of the 
Republic of Geneva, 8vq»'* This work was compiled 
duniig the autbor^aTefidenoU, at Geneva ; is a very ufe- 
ful one ; and is dedicatiM to Monfseur de Voltaire ; to 
whom he fays, M When I that it wni* in this 

Rt^ubKc, wbMp •government hive attempted to de- 
feribe, that I wkd firft introMk^ tu f ^our acquaintance ; 
wlien memory mirth and re- 
fined eniettaiument and converili- 

tion afforded me-*l cannidkli^i ydpri^ this occahon of 
cxprcffitig my gratitude ; proud that, as your friendihip 
ditliQguifhed the author of thefe {wges in a foreign 
cuuntiy, your name may at home aduin his labour.” 

G a . It 
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K<r.tf. It was me tin'C the intention of Voltiurc to tranflate In 177.^, he piibliflied Tlie Monument in Area- 
“V “ ■ thif. acocnint into though he afterwards reliu- dia,” a diamatic T>oem, built on the pioliirc of Ponflin, 

qnilhed the i!' iticnlioned by Abbe du Boa in his “ Crilical 4 <.cfle^.\ioiij» 

The next year, 17^2, he produced an ‘‘ Epiflle from on Poetry and Paint iiijr.** 

J.ady fane Gray to Lord Guildfoid Dudley and in In >779, Mr Keite produced one of his moll fuc- 
1 7^)^,’ ** The Alps,*' a poem; the fubjeft of which cefsful works, iulitled “ Sketches from Nature ; takea 
e.wiij.idKnds all that clnin of moUti^ains known under and colou»*td in a Journey to Margate," 2 vols, i2mo. 
thr ■ tneral name of the Alps, extending from Italy to This performance, allowing it to be, as it really is, an 
( hiu-ai.y, and from France to 'ryrol, by wliatever de- imitation of Sterne's “ Sentimental Journey yet con- 
n )niiiiation they arc particularly dilUnguiditd. Of all tains fo many pltaling delineations of ITe, fo many 
tiu poetical work^ of Mr Keate, this is intitled to the ftrokes of humour, and fo much elegHiice of co upofi- 
hliditit praife for truth of defcriptioii, el^'gancc of ver- tioni that few will hefitate to give it the preference to 
fificat ion, and vigour of fancy. . , uny other of Sterne's imitators. 

Continuing to employ the prefe, in 1764 he puHUK-* In 1781, he coUeded his poetical worki in two vols> 
td “ Nctley Ahbey^^' which he afterwards, ia 1769, i2mo, and added feyetiil Ww pieces not before printedi^ 
enlarged and reprinted 5 and, in 1765, protluccd The principal of thtfc whs ” The Helvetjad/^a frag- 

Templc Student, an I^piftle tp a Friend j" humour- ment, written at Geneva in the yent ,i7^6. lit the 
f ully rallying his own Want of application to the ftudv preface to this performance he gives tliefollowing ae- 
of the law, his preference of the belles lettres, end hii count of it : ‘‘During a long ftay I hieny years fince 
conrequeni wiiiit of fucccfs in his profelTion. the/w I vifited mo ft the principal phifich 

death of Mrs Cibber ip 17(16, of whofe fn<nts;a6 ap ac- in Switzerland. The many fublime fcenci with which 
trcls he entertained the b^cheft opinion, 'occafioo nature enriched thia rom^mtic cotitttij ^ the tran- 
f<ir a poem to her memory* which celebrates her excel- .quillity ppd content With every indiyi^^^ enjoya 
lent perfoi manct 6 on the ftage. and htraenu the Ibfs the his pro||kr^ ; litich. above all| indepetidemce of mind 
theatre would fiillain by her death. which ireVcr tHc refuK of ifts^y^'-ammaied me with 

In February 1769, he married Mifs Hudfoh t and fuch veneration for the firft authors of that freedocn, 
abtuit the fame lime publiihed “Jerncy | an Epiftle to whofe, figures are record^ to ppftcrittr' either by.fculp- 
M. dc Voltaire " In this poem, after praifing with tnreor painting in the pul^ic parte'^vlhe lt 
ciurgy the various beauties of his friend's poetical works, thofe litdc flates, that my entTipSaffti" hetfayed -ine in- 
lic introduces the following panegyric on Shakefpearet, 

YfK ! jealous w'its may ft ill for empire ftrtve. 

Still keep the flamis of critic rage alive : 

Our dlnkefpcart yet ftiallull his rights maintain. 

And crown the triumphs of Eliza’s reign. 

Above controul, above etch claftlc rule, 

11 is tut'aE Nature, and the world his fchool, 

On foaring pinions borne, tp him was given 
'Fh' jcrial range of Fancy's brighicft heav'n ; 

To bid w rapt thought o'er nobleft heights afpire, 

A nd wake each paffion with a xnufc of fire. 

Revere his genius. To the dead be juft, 

And I'pare tlic laurels that o'erftiade the duft. 

Low deeps the bard, /n cold ohJIruHion laid, 

Nor aflvs the chaplet from a rival’s head. 

O’er the drear vault, Ambition’s utmoft bound. 

Unheard fhall Fame her airy trumpet found ! 

Unheard alike ; nor grief nor trantjrort i*aifc 
'Fhc blall of cenfure, or the note .of praife 1 
As Raphael’s own creation grac’d bis hearfc. 

And ftiam’d the pomp of oftentatioua Verie, 

Shall ShakefpeaTc’s honours W hlmfelf be paid. 

And Nature perifti ere hie ptdbres fade. " 

This fulogium on Shidtefpear^/ til an an epiftle tp Vol- 
taire, who had laboured & bog and fo ftrenuouily to read you, and the rcli of the world care little about the 
dctra6f from the merHirftOttr immortal b^rd, (hews that matter." Feeling the force and juftnefs of the rwnark; 
Mr Keate had dp his jufjgm to the fage Mr Keate laid afide his plan, and probably never te- 

of Fcrncy. ^ How W envtous fbphiftcr would fumed it. In the fame year, 1781, he pu^llftied “ An 

rdifti (lis friend'b condo^, -.mayybe eafil^ conceived. Epiftle to Angelica Kauffman." ^ 

Id is feelings we^ii^fbitldy ^yery different from thofe of A few yeans after, he became engaged in a long and 
the mayor au^ Stratford, when, in confe- vexatious law-^uit, in confequence of the neglcfl (to fay 

qiicnce of this paiitv|^j^ic their townfmafi, they com- the leaft of it ) architefl who profeffed hlnifelf to 
pllmentcd Mr Keate with a ftandifh, mounted with fil- be his friend; the pabiqularsof which it is of no impor-* 
ver, made out of the famous Mulberry tree planted by taocc to detail. At th^^iKlufion of the bufinefs, he 
Shakefpeare. ihewed that his good humolllNdifld^ibii^forfi^ him : 

And 


tOkXdeiigii.of wntiDg a poem on this ltn^.U9^^rt;yoiu« 
lion \ the Argument ^ of tKbjob; ^d dupd^d into ien 


caniot^ beginning tue worst Wit^ uy^ or tnc' 

Hotife of Auiiria, and iSj! whb.:^ of^ 

Miongarten; by which fhiofe injured lb re- 
nounced Its ufurpation,' ahii fcwiped. jifphjlig; 
tliofc' various confederacies tibat:^pkd;ih union 

and alliance of the prcfeiit had, 

fettbd the whole plau of thif 1. oceafipl^ly, i» I 


de Vmahff at: afforded oia’ a^ to luWi K 

acquiipted him With my btentbu^ ^ciwtng.liim the ar- 

f ument I had drawn but ^r the tmndufl of ‘the whofe, 
ciigit. . He kept it a few days and|,' .W it, 

told, me, that he thought the piece, 

the wfodes conncAed with the logger >yith^ 

the feenery of' the country, jitCo' matter* 
whi^reon to foitn afine pbem;.(^]^t]t^tim (added lie) 
which fuch annindtttahjbg wiff '^ t Would ratluv 
counfel yofxxo employ .ofi that might* more en- 

gage the pt^ic attention | .for ftiould you devote your- 
fclf to the. completion' of your prefent defign, the Swifs 
would be much oblicrcd to vpu, without beintr able to 


Keate. 
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Xcate. And m 1787 lie j^ave to the public tlu- nnijcip:il c^r- of llie Adtlphi. 
^cumUanceB of hi8 calc in a jjcrformHUcc, ir.titlccl, 'Flit 
DillrefTid Po|.’t, a ftrio-comic Poem, in ihixe CanloB,” 

4to, with fome plcai'autry, ami vilhout any acrimony. 

His hill work did infinite: lioiunn* to liie hend and hia 
heart, as well as to the liberality of lire bookfcller for 
whom <ni the title- pa'vc it was faid to be ]}ul:linred. In 
the year 1782, the Antelope jiacket was Ihipwrecked 
on the Pclcw iOunds, where tiic commander, Captain 
WiU'on, and his crew lived fome tirm* l^efore they could 
get off On his letuin to England, the Captain was, 
ior feme rcafon or other, refufed the comniatid of ano- 
ther (hip ; and, as we have been informed, he was re- 
duced to a ftate much the r^'verfe of .aiSiaence, l*hcfe. 
circumliancea being communicaM^ to.Mr Ke^, who 
wa» ftruck with of; the mi^ncra in* 

hahiunta of tK? iflairids (See Pfit£w TiL'A^ifD8> 
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At the tiixif of his death, Mr Kt’ato 
was a Aicnchc: ol llio lAmult*, and a very old n.cinhtr 
of the koyal and Aniicj-riM Societies, of both of which 
he had been frequently cl'.intd one of the council. 

KENN^COI T (br B. nj-irniu) w'as a min of fueh 
eminence in the learned world, that every thing rch- 
ting to him muff be generally iiiiertllmg. Jn the bio- 
graphical (ketch of ^ publifhed in the Kncydopnedia^ 
we have sicknowlcdgrd ourfelvcs unarqnnintcd with the 
rank and chara^cr of his parents ; but this infonnaiion 
has been fiiicc fupplied by .a very candid and w elkin, 
formed writhe in the- Monthly Maga/ine ; and as it is 
accompamkjd with drcumilaiidqs peculiaily honourable 
tQ the bo^r, and ought iheiefare to be preferved, we 
(hall inferl it in this pUce« , ' ‘ A' ' 

'fbt parents, of Dr X^hd&t.i (fays this writer) 
hortcft cha^aaw^:Hl4'^■^ the paiiOi 


h€:ofcjf4 tO:draw upt for the benefit of Cip**; , blerk of 1 otiieli, nod 6f a charity fclioo! 

taiii a h«t|rj|Otte of the pccurfences which took \a that tpwii - At an -young Kennicott fuc- 

plice dutihfi that (peer’s. refidbKe among To finguhw . seeded. to ^he fame employ m the fchool, being recom- 
a people, -f^is he executed 10 An Acj^upt:! qf -Jpended 16 it by hit remarjkablc fobriety and pr«.!na- 
Pclcw Iflan^, fituatod in t^e WqUcijn, jPan tuiv lido^dcdge. It was in that ^lu^tion he w'rote ilie 

cUic Oceans which rccom- 

niunications of Captarh tijtnry him to her notice^ and that of many neighbour- 

ki. r\it ...k^ ^‘V 'lng; gentlemen. They, with a laudable generolity, 

a opened a (ubfcriptioii to fend him to Oxford. 

, . a . there dtftingaifiied hiVfcIf, U8 is well known, 

work, written Wi^jgmtc^aqcctcom with \ Aji a teftimony of the ttuth ofthe above iUtement, the 


cate, and; ^ a copy of air iiifcriplion written by Dr 

ted) whh fads to have fotbd apd enj^raved oa the tomb of his i'aiher and 

ftt a novett%aB a geruiine ni^atirt* muftbe The - writer o£ tliis article has trau(cribe(i it 

the, who were' aAoi^ ';fn t^i'> i&om the original in the church-yaid of Toincfs. The 

feenet. apdmdft fjrf hi^decewiKi before the^ro^lped ' ton^ is more elegant than pcifons in their fituatloii arc 
credit. y thif yepdrt as it has conus foh.]ikf ^)Seeullomed tq have creeled, and v/as thought, pctliaps, 

witliiQ!^tjU»£St:t(Uhp£rd^^ envious to be ibmewhat oilentatious. A per- 
il. Doftor induces the writer of 

oh the ihpft difiqtet^4 . this.artide to think, that it was rather tlie tribute of a 

pious reverence and 
authors of hib being. 

report, 

be this hutt^ble Monument 
to the Memory of 

Benjamin KsNNicdrt, Parilh Clerk of TotnefF, 
and ELrzAHETH his Wife : 

The l^ter 

an Exampfe of every Chriftian Duty ; 

The former, 

animated wnh the warmed Ztal, 
regulated by the bed good fenfe, 

, imd both cohdai^ly .Exerted 
for ih^ Salvat^BL of hibtfclf and others* ' 
'Reader-f ' 

SoM fii^t ^thoa: dl« alfo t 
and iw 

. ffrtke thy a(^.fliy,. 

Let f^e 

TnAiiig 

by their Son, B. D, 

Canon of Chrift-Churchf Oxford. 

** It is faid, that when Dr Kennicotc had taken dr- 
Henderfon, Efq; dcre, he came to officiate in bis clerical capacity in his 

native 



^bma the for the 

fomt an^lM haW^rcifo believe,' paid to thjit.gieh- 
tlenmn^ ii^hitt ih^ comptf^ of a year, trijdc tlie. fiijini 
for wi!|j^ had been offered to Dodftey* 

Sttchcou^i^ i^B^ hqoqur on the London trs^c. 

• Beiides tbe'^ieqqtf *^«dy mentioned, Mr KeM« 
the author pf Pr^b^es and Epilogues, fpoken , 
at Mr I^wcomb'f fohdbs^aa ];lackney. He adapted/ 
his friend Voltaire^V to the. dage p but ! 

this was foperfeded in 1777 Drury Lane,. W 
. worthlefs tranllation of as worthlefs in author, one Caj^* 

« tain Ay (cough ; bat neither this nor the author are>^'- ■ 
fetvmg of any further notice. 

We (ball conclude by obferving, that Mr Kcate’s 
life pa(M without any viciilitudes of fortune ; he in* 
herited an ample ellatc, which he did not attempt to 
increa^ otherVife chan by thofe attentions which pru« 
dence dilated in the management of it. He was ho- 
fpitable and beneficent, and poffeffed the good-will of 
mankind in a very eminent degree. Fo»:.Ae laft year 
pr two, bis health viGbly declined ou the day He 
died, it appeared to be fomewhay^nded. His death 
was fudden, on jl)««j^th of ^^ne 1797 * ‘He left one 
daughter, marrm to John He 
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nntlvf ri)','vn. VVIkm hia ^3 rffik ot?«?ed«*d to 

plncc tlsL- lurpliVc: 'hi Mi IhoMldtri, a ltiii*rg!e enlued be- 
t>^ctn tbc of the ion and ' the boncft pride of 

ll»e parent, who intifted on payirp tint nfpect to hil 
foil which he had been accitllomed to fliet^ to other 
clcrpymcri : to this Idiii! ohedif ncr waa obl prd to fubinlt. 
A euciimftancc ia added, that his inolhor ha«i often de- 
clared (he fhouM never be able to fnpp )rt the joy of 
iiearing her ion preach ; and tint on her attendance at 
the church fdV the firft time, flic was fo overcome as to 


or the kermestoalc, vh'ch they did, rot fully underflsnd. 
Our dyers, even at prifcnl, Ulieve mai y tdu accounts 
itfperting the dye-flmls which they ufe iloily,” 

The ufe of kernus in H)ci!ig fcuiib to have been con- 
tinued through every- century, in the middle apes, as 
they are called, we inett w'ith kermta under the name 
o4’ vermiru/uj or vt/ micuium j and on that rceount cloth 
dyed with them w-ia called rermicvltUa. ITtnce the 
French word vermuth and its derivative vermilU'it^ aa is 
well known, bad their extraction ; the latter of which 


Xhas 



be taken otit in a ftate of temporary infrnfibility.** originally fipnificd the rtd dye of kermes, but it is now 

KERMES (fee CocctfS liicU^ Ency ch) has been vfedfor any red paint, and alfo for fine pounded cinna* 
poved by Frofeflbr Beckmann to hMe been ufed as a dye bar. 

from very remote at^iquity* ** All the ancient Gretk < KHASy in IBengad, lands taken Jnto the hands, of 
and Latin writer^ he Ciys,- agree, that ketmesi enHed ^overnmem*^ oppofed to the management of Zemin^rt 
by the latter pethaps aUb eeccui^ and often . or farmers. oetZkai^NOM tn this 

num^ were foand upon a low fliriibfay tree, with prick* ' KHALSA, in Bengal,' fomctlines with thenddition 
ly leaves, which- prodtieed acorns, and belonged to the . oiShert^ah^ the department of land aqjj revenues ; . the 
genus of the oak ; and there is no reafeh to doubt that exchequer, 

they mean coccum Uicit^ and that lew ever grten oak, • KHERAJE, in Bengal, fignifics ftridly ihcb tribute 

with the piickly leaves of the holly (ayvi/o/ia^, which, paid by a conquered country : it is aUb nfed for fcvc«, 
i.9 called at prefent ih botany quercus ilex. ‘'Tnis afTet- nut^.in g^era). * 

tion appears more iniitted to credit, ^ as the eneknta af XHl&MU F, office, -jittendance, employment, ter* 
fign for the native country of this tree places where it vice. 

it 1*3 flill irdigenouB, and produces kermes. , .KHIDMUTGAR, k wnhiog mao. 

<< 1 am inclined (continues oiir author]^ to believe, KHIS^U F,' portion diviiwn. 
that tlie art of employing kermes to dye a beautiful red . KHGMARiorCoMA.a, a Zemindar^s demefue land* 
colour was difeovered in the 'Eafl at a very early jie*. oKING-F'ost, or Kiiub- Fiver, tsapu^of timber fet 
riod ; that it was foon fo much imptoved as to excel >\tipfiight in the middle, between . two principal rafters, 
even the Tyrian purple $ and that it contributed tb nnd having ftrnis or biaceigoing {rom it tia-tbe middle 
raiil'c the proper purple to be at length abaadooed* of each rafter^ Bee Roof, t and CjfarsiiTnv, 
From the coftly red dyes extolled fo much by the He* 

hrew writerfi, and which, accotdmg to the opinion of -.RlFPlS ^Andrtw, F.'R and A..£L)f wta 

learned commentators, were made from kermes, I fhall born at Nottingham, March sB .{Qb B.) 17^5.. His 
not venture to adduce any proofs, as I am not acquaiotf father> a refpettabic tradefnwui of that towby was de« 
ed with the Oriental languages to examine .their ac- Icended from the^ Rmr. 

count.s with accuracy ; but liiave found a paflage in Rutbndfliire, an cjcfted minijdef | and Ms motber, Ann 
Vopifeus, which feems to render ny conjedlure very Kytber, was the.grand-df^^ilerof the^ John Ry* 
probable. T'hat author informs op, that the king ^ who was Fcmby, in' 

Tcrfia fent to the Emperor Aurdian, befidea other ar» the .Gfwnty of YjwktS ^ ^730, be > loft his 

ticks of great value, foine woollen cloth, which was of father, mivei;|t to his gran^lliieri. An- 

a much coillier and brighter purple colour than any dse^ of Scafoid jn'i( 2 ,mcolA(hi^^ He received 

that had been ever feen in the Homan empire, and, in his daffim education at the, gnuotimar fchool in that 
compaiifon of which, all the other purple clotli worn town ; Lut what contributed moft to -bis future cpi^i 
by the Emperor and the ladies of the court appeared nence, was the fiteudfliip of the ^ 'Metmaly 
dull and faded. In my opinion, this cloth, which was Who was equalled by few of Ms cpntemponiri^ in van* 
of a beautiful purple red .colour, was not dyed with the ous branches of learning, pai^jkuiirly.iiii 'liis i^iiaint- 
liquor of the murex, bnt with kermes. *^rhis idea was aitce with the clal&cs, his knowledge oit ancient dnd 
iiidted not likely to occur to the Romans, who were modern hiftory, and bis mfte Si the belies kores. 
acqiKiinreci only with the purple of the mucex, and who Dr Kippb frequently foid^ that rt was'imp<d&ble for 
h«Hl kfs experience in the arts in general than in that him to expicfs his obligations to this friend of his 
of robbing and plundering, or who, ac suty in that youth. In ly/fi he removed to Nortbtfmpon, and 
refpeCfc were inferiot' to tlkC, .Orientals. The Roman .commenced his academical ftudtVs under Dr Doddridge.^ 
emperors caufed this foppofcd purple to be fought for After a reficknee of five years at the academy, tiq waa* 
in India by the moft expsmnced dyefSj who,; not be- invited by feveral congregations to become their mtni- 
ing able to find -returned with a vague report that fler. Though he wan preflcci to fettle at Dprehefler,* 
the admired Fesfisli porpk wasprudum by the plant and had been chofcii their minifter, he gave tfie prefe-* 
fandix. I am that fome commentators rcncc to an invitation from 13 o(ton in Lhicolpfhire, 

have fuppofr^ madder. He- where he went to rcfide in ^ptember 1^46. |fcre he 

fycliiiis, however, fi$S,,.WyeOn(ideRtly, that the fun contimied four years; and in November 1750^ accept- 
dix is not a but X kind of ihrubby tree, which td the palloral charge of a congregation at Dorking" in 

yields a dye like the' edrti//. The Roman dyers, per t»utry. 'IN^nngregation meeting in Princes Hreet 
baps prejudiced in favour c»f the man a, made tli.it only Wellniinlter, hSS^becii without a minifler about two 
the olde^ of their fearch ; and tlicir 1 ibuur proving yt us, lie was choft^^in June 1753, to fucceed the 
•fruitltfg, they might have heard fomething of kermes, Rev, Di Obadiali 2 lit of Septem- 

^ ber 
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Kippi«. t er following* lie married, at Boflon. Mifi Elizabeth of the philofnphtr, Auttfrran, poet, fiholar, and dU 
Bolt, one oF the d-Jiiglitcrs of Mr Ifaac Bolt, a mcr- vine, are <lro:»gly chfpl -.y . and univerlally aclcnow- 
cK’nt of that place ; and in the month of OAober fix- leJged. Ilia tlylc, >n the modrh of Sir Wil- 

ed hlb rchdence in Wcllminfler. In June 1767, he re- liam Temple and the claflicd Addiiun, is remarkable 
cnvrcl the degree of D. I), from the univerfity of E- for its prrfp^^U’ty, elfg.iiu'c, and puiily ; and gives a 
dinbiirgh, on the unfoliciled recommendation of the peculiar liil re to the rich liorcsoi knowledge trcafu*'ed 
I'ite learned ProfefTor Robertfon. He was elcded a in the volumei now publi/Hed. This wo«k has given 
member of the Society ot Antiquaries on the 19th of him 'a high rant among the literati of his country, and 
March 177^; and on the 17th of June 1779, he waa will carry down his name with diitinguilhed rtputadoa 
chofeu a Vcltow of the Royal Society. In both Socktiet to pofterity. He died on the 8tb Odober 1795. 
he had the honour of being in the council two years. KOJUC^AfcL^ the Abyffinias name of a tree, wdiich 

Dr Kippls was cminetiily diAinguiflicd-for the vir- fome bola^* haiNI fnpppfed tp be the Euphorbia 
tues and accumpliihmenta which form the chief onui» (^tnarvm UnniKUs. Mf. who gives the 

ments of private^ life. With a fuavity of mwtiejrs.iiMt oolf defcrq^n of Ike we have feen, is 

urbanity of behaviour^ pecuKerly hfr unked. . of a diftrent opimon s for whidii^a&ns two reafons; 

that knowledge of men iod hdoLi’' Which rendered^ bm the fiHt is, that the iBower; ftys is rofaceous* 

conveifatioa uocpmmiOffly entertaining and inftriiAive meompofed of fevera) petals •Wljsb.iiiot companiform ; 
to the circle of aeqiiatntanec and (riendt. As a mi* and the fecond, that it 01 gum, either 

. Biller* he waa not lefs eminent for hk profound acquaints ^bntaocoofly or upon mult acknow- 

mice with every btanch of theohigy than for the hvpff . that we entertajft fome 'ij[biibts whether our au« 

maimer in which he applied icto the kii^vement of ; thor wat atdtie pains toafemtain this fa£t ; and thefe 
thofe whosttepded his mtaiftry^ Hk ferosotiS^W!^ re>*' doubts are kiggcfted by his oWn .liiftory of the tree, 
markable for perfplcutty, ek^nce* and enef^-; and His delmptioa w not very^p^picuous, and therefure, 
his elocution waa unaffeaed and err)' im|lreiSvCf parti* IcH we fliould mtfMpse&nthW meaning, we Ihall give 
cuUirly at the cloife of bin' difeottvfetk Buk the;^lhfCKtor it in hk own woida ; 

powers and vigour of mhd which. Iw oa* I'be firft thiag tfaac prefented itfelf was the firfb 

tore* and wfakh he bid wctik^liari^ittiiif AU Ihoot of this extraordinary ttee. It wa^ a Angle ilaik, 

ligence aiid ndt td be Ooiififwd tor about fix iuebes meafured acrofs, in eight divifions, rc- 
the naiTowli^ildt 0 ^pl 4 i^ and the dutidl of the', gtilarly and ^autifuUy fcuUooed and rounded at the 
poftoril chatjjgci^mwfvcr tmportant they were dcfigii*<::.^U^ joining to the centre at three feet and a hdf Irgh. 
ed for mdiitt ext6afivt .tnd tmpmtant imicea' the outfideof thefe feoltopa were a (bn of eyes 

country and to The biereila of iicentiiit^, fowO kti^ out of every one of which came five 

icsence, the •boms, four oo the fid(»aaa one in the centre, fcarcc 

histi^aU 'W i Wkf r tlia moft eflcntial adikotages;^ hatf an iacfa;k^ fragH^ and of no rcfiflance, but ex- 
His &rfl: dfoiimm fits^tare were made in the Gendi^ cecdiog)y (hxTp and pointed. Its next procefs is to put 
iiiaa*s a poblicStum called ttw out a branch from the foftor iecondicollop near the top, 

braiy, and die Mootli^' jteview ^ to eadi of which he others fticceed from all direflioas; and this llalk, which 
coiitribated^^^inaiiy nnitOVtfMit/wticlea, c^ciatty ht dsc . iafoft and fucculcnt, of the confidence of the aloe, turns 
btftoricall and phikdpg^ of the kUb Be> by degrm h^ and bgtieous, and after a few years, by 

wat the aptlmr q^thr tr A ;; multy ying its branches, affiimes the form of a tree, the 
dipattoii ^ the Proteftanti lower part of which k wood, the upper part, which is fuc 

** Obferyaifana 00 ^Oolent* has ad kaves ; thefe are fupplied by the Arted, 

ciety * and *^Cbiidderitie^ t^ Titeity with Amii^ firolioped, forrated, thomy ikies of its branebes. Uptm 
rica,*^cc/* Hia^tiptooed edftioa' <if Dr Doddridge's the upper extremity of thefe brandies grow its flowei 
LcAutes is a of great value 5 and ** The Hllfory which arc of a golden colour, rofuccous, and formed of 
of Knowledge^ {>aTatiigy.and Tafte, in Gieat Britain/^ five round or aimoft oval petahs ; this is fuccccded by 
prefixed to tbe Rcgifter, merits, and has a tiisaigttlajr fruit, firft o£ a light green with a fligiit call 

leceivcd, the apprclbiajoh of the public. He puHiihcd of md^ then tinmag to a deep ertmfon, ^ ith Arcaks of 
at different limes fir venil Cermons; amongwhidif. white both at top and bottom^: In the iniidc it is di- 
that on the death of bin feknd the Rev. Mr Laughery > vided iftto three ceBtr with a.feed in each of them ; the 
is iiititled to. very high pcaife . The greater pirt ^^ eddwre of a greenkh white, the feed round, and wiilv 
thefe he reptfblifhed^ with other ptaCltcal difoourfesj ixt J^tfegtee of noiiiidity.or lOoifturc about it v yet ihc 
^he year 1 794 • but the work which, nnt to the (bi«; igteeii; kavea comaiw a^qiiiiuitit7 of blutQi wateiy milk 
dies tpimediatcly conneAed wick hss oflice as a Chri* : aUnoft iscredil^le. ' 

' flian miniiler, engaged his principal attention, and hy tTpon cutUfig two o£ branches of a tree 

* which hq^has long been diftinguilhcd^ is, the impioved in its full vigcMir^ w quantity thfe^j^d. oat which I 
bdition of the ** Bh^raphia BrUannka?* In this great cannot compute tor be, lefe fe^ Sogliih gallons ; 
Bttional publication, the comprehenfiveiicfe and powers and this> was fo exo^o|^y t^^ugh I wafh- 

of his npnd, the*cone6lne& of his judgment, the vaft: ed the fabre that cut it ifealUua has not 

extent of his information, his indefatigable rcfearchcs yet Icfe it. , 

and unremitting afiiduity, his peculiar talent of appre Wheirthe tiee grows wither, 

ciating the merits, and atudyzing the l^^ilrs of the and, in place of milk, the ioAlff^jtocvil^ to be full of 
molt eminent writers, and his iinlhal^>‘^inccgrity, iinhi- powder, which is fo pungent, that the fifiallduft which 
afled fidelity, and impartial dccilvii on the cliaradters I drew upon ftriking a withered braaefa/ feemed to 

Uiesatws 


K^l 
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threaten to m.ik-* iik- fnci/c lo i!eaih, anJ. the toiichiii^ 
K^ i.t(|uas \m'i]i Tny i hj:eu’. cxcorlatttl lliem as it iValil- 

c(i with tioilini’; water ; yet I everywhere ohl'ervtd the 
wood jKvker jjiereiiij^ llic loiten hranrhco with its beak, 
and eatir;; the infcdls, witliout any i'lipufion iijutn its 
olftu'ioiy nerves.’* 

II what is milk in a younjr tree be a dry powder in 
niH that is old> is it not probable that the milk 
ky evupocation be reduced Ao the confidence <if gum, 
a!Ml that the kol quail may be at moil but a variety of 
the euphorbia ojffitifiarnm ? From our author’s obfer- 
vatioHi the kolquail appeared to thrive beft on poori 
findy, ilony eartin at no great diftance from the (ea« 
The AbyiTtmant employ the milky juice in tanning to 
t^kc off the bairJfrom the (kins, and they tnakt no o« 
ther ufe whatever of tree. 

KOONAj.a of EcHitis ^foe which 
rye/.), very commofl'iii the wo^s ^ North Afrtcii.' 
j t is a fhruh, of whioli the leaves, wh^ boiled, .'with C 
fmall quantity of water, yidd a thick hhclj juic^ iiitO . 
u'hich the ntgroei d^’p a ootton thfead«h thread 
they fallen round fke ' lfon of thew arro^i in fticH A. 
manner that it is allfioft itnpofTible to cxtraA.the arrow 
when it has Innk beyond the batbs, without leaving the 
iron and the poifoned thread in the wound. The poU 
ton of the koona la faid to be very deadly.^ 

7 r,rvi'/s. . ' ' ^ 

K O R A (^U AS, a tribe of Holt entots inhabitif^ i 
diiirit\ of South Africa, which M. Vaillant places on tl^p 
confines of the Nimiquacountty (SceNiMiqjJAS, Suppii); 
When onr author vifited them, the whole tribe was 
Med fm the elcdlion of a chief: and not agreeing among 
themfeives, fomc blood had been ihed, and much more' 
would have been fhed, had they not unanimoufly made 
<^hoice of him. When he fifft joined them, the whoks 
horde paid attention to nothing but their quarrcL To fcC: 
tliLir warmth, one might have fuppofed that their elcc<^' 
tion was a matter of importance to the whole wotkl, 
Sind that the fate of mankind was about to depend; on 
their chief. All fpoke at the fame time ; each endea* 
voured to drown his neighbour’s voice by his ownt their 
eyes fparkled with fury; and amidll this ^oofufibn,' 
while they threatened each other in turns, the noife 
they made became truly dreadful. 

Unarmed, and without any precaution, though fur- 
rounded by this enraged rouTtitode, oui author walked 
calmly along in the midft of them ; and when he reachr-. 
ed the kraal, he ordered his tent to be iiamediately: 
formed, as if he had btHm fnrtounded by frjn^a jatid te* 
lations. '1 his appeab&O^, raifed fv^cnlyi as if by 

/nagic, before the eijpea or the hoim, his fufos, 
hotl'e.s, and tent, objedls wbkth weie sitl>nbw to jthrm, 
fdh-d them with .adfi^iiltaci^ Meii,' wome^ and elitl* 
d'l motionlefs, and" with theh ihouths wide open,' all 
douu looking Id Anger, 

hatred, and ieemed'by their coun- 
tenances to i^d to bav^ given place to 

more tfunqu8!^e|pd^j^ra|^|»j|^^ and ftu- 

id haturally curious ; it is 

ruck and the favage, in this 

relpedl, it favages 

feei&cd tb permit them to examine 

more doielv.^ll^fever excited their admiration, he rea- 
dily cofideice'nde?! to gratify their defire. They ap- 
proached, funreyed, and handled every thing. But the 
I 


pilncipal objeft of general curiofity was his perfnn, Koraquas. 
They kerne i as if tliey would never be falisfit'd witli 
looking at hisdrcl's. 'J’hty nulled t>fFhlfi,hat, that they 
might liie better examine Ins iialr and his beard, which 
weu- long. *riiey even half unhuttoned his clothis ; 
and furprlfed to Ice his fltin white, each felt it, as if 
delirous to afeertain that what they faw was real. . 

This comedy continued till the i veiling ; and .at 
length, when the moment of reparation arrivedi M. Vail- 
iant caufed to be hinted to the whole company, that if. 
two hours after fun rife next morning, they fliould not 
be agreed rcfpeAing the choice of a chief, he would 
immediately leave them. He added, however, that if, 
on the other hjind, they came and pi^fented to him a 
chief,. 1by general confent, he would then load 
them all with pi^Ats, , and bM^w on hini« diftindiort 
Which would raiie Mm above ml bk equals, and render 
the hotxie one of the mbftcekbrat^liithe whok eouiio 
try. ** But what waa my fui^f^v^&ys heV 1 • 

Jearn^ the fame rvedhig, that' head 
of the,i($rb^ waa rfi^wq r? ‘ ^ He |ltquk(ce<3» ho'vew ; 

tliat if UWy wouid'ptbmjfe to be ol:^ 
would give tfops the'.0|dy;C worthy of , 
ruliagHb^i and mldclng^ltvem . 

By bWibterppdm behpd karii^ thal the choice 
' of 'the» ^majority kaned , Wiwardji one , Haripa, man 
khool y^aW of age tatt,' 

^ $tongp and <^fequeii4y^;%m ruling 

fei^k midtitude. He chief ; 

. and Idle pe(:q>k appeanng to ap^|e:Wf^ hkfWce, he 
;c0mTiWwed r]kncet«bd,taufiug;^t*^^<W'W 
' ptpaek#M:ed oii hi| beWk a DtWra 
of^whkhthe^^^ 

^otn^ented with the atfiiirrf 

•HfiL alionrampai»i(rhawwiO 0jkof|^^ 

VCR arrows, and fo we 
fail to plcafe the favageli 

tioa of the weapons pe^h^lWl^alii ;% moft 
iby^idaUe minimal' ornthej^ili^lii^^ 

\%mt , adi^ocieh ' in and 

^s;ciwn,t;oMiely to 
aiid^ ^ pteafurc. V ail- 

lant then aiBked ^ tbeiMui; .#hich.i|k^iWed.,|^ 

. dre^, fevml rows of ghfs 
liHuie of a ftringof very Inrgtl 
: asritis vTith tin braoekts, and Ms.neck a 

fmaU pkdloGk, ftaped 1i1te a.hu^|^ tbk key of wb'ich 
^ had teen loft. Steh pa^&V Wiad^ in the form of 
anitnalB of every kind, Sipr very dommon at the Cape. 

They come from China ; and «rc brought .to Africa by 
the captains, of the Company’s (hips whiclr trade in the 
Indian fcW. 

During the ceremony of inAallation, the whole horde,* 
diinib and motionkfs through admiration, feemed loA * 
in ecAacy. liaripa himfclt, though highly .gratified,* ' 
did not dare to make the leaft movement, and obfet veil* 
a gravity altogether rifibk. When the inaugiuation 
was fmifhcd, and he was completely drelled, ou^ author 
prefented him with a mirror, that he might enjoy the 
fatisfadiun of furveying his own figure. He thenfhew- 
ed him to Tiift^ople, who cxpreired their joy by (houta 
and appiaufes wk^oiit end. . • 

“Ye honed hea^^^fays M. Vaillant), who perufe 
this account, behold wk^^j^epA^e to reftore peace , 

^ among 
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YrtraqnM. amon^ ft whole tribe, and to prevent them from dcllroy- Unts of the fame horde ilranv^crA to each other, and Ui 
in^ tHch other !’* From thii moment concord was re- ^ives them a motley uppcaiance, as if they were cirefl’cd 
cll?.hlifhed ; Miniverfal joy prevailed through the horde ; for a marcucMade. 

and they inftantly began their dancings, which continu- KRISHNA or Cris'^a, an cadeni river of con- 
ed for three days and three nights without intermiilion. fiderablc iRaguiludc, which is very little kiioivn in Fu- 
7 'hcy killed fur this fell ival fcvcral fat Ihecp, and even rope. We liave the fullowing ac.:jiint of it, and its 
two oxen ; an extraordinary and truly aftonifhing mag- tributary waterSf and the countrien tlirough which it 
nihcence among a people who, when tlicy bai ter one flows, iir Mr Permaot'a View of Mindulhm : 
of their diughters fur a cow, think . they have made an ^^ Froin Gangspatam, on the northern mouth of the 
excellent bargain. Petiifar» the land runt due north as far as Mottaoilli, 

Our author, winiing to purchafe fomc oxen for hU when it forms a itrone curve toward the ead; the po’nt 
waggons, bought them at the price of a nail the ox ( of which ti 6ne.fide.of the great fiver Crilna, in about 
and thofe who had the good fortune to inakc fticli an Inti i 49^* Its Ddta^. which winds round as Mr as 
exchange wer^ highly fatislied with tf^ir bargain.. Naill Mifulipiataffi, is not couflderable. ^ This rive aip.iLdly 
and fmall bits of iron were indeed of teil vslneto them, overflows a taft traft of like the InJu'i «> i the 

to point the arrows aiWI aflagevi. . with' which they (hot fide of this emptrt^<a^l?ke aU^ the other ’,r^cnt 

the antelopes that abound iti their country, and Conflb* riVers on this extenfive' - .l^he Crifna nfcri trom 
tute inuch uf ftieirfood. IJke other favages^ the Ko^ the fi>ot of the weftrrii ilimd not more than 4^ 
tuquaswere ready^ fo pilfer, and appropriate to.their mSes from 6evernd«m|g, on ik^jireflcrn coa/t. fliurc is 
oDvn mfe whatever, they &und or fi2ieed>to, smotjbe^b^nch fo.tbe eaftv Hdl more northw^r- 

their piirpoCfs. They atteippted/ttir early aw^ fy.*' .Oe^tbat fide la Sattara, a ftrong forrrdV, the cani- 
<)f otir attthpr.V effeiRs^- evbln* before hi| tak of tlie. MabriUta ftate in ' 4 he''eim of tlic r.ijib ) of 
prevent their rapacHy^ . 1 ^ wae ohligM to Watch -iBivaji^arSce- It was taken by him in 167^ andht n,d 
over, or to depofit titeih/in fo^c place ' ' txvbe the depolttory of imnieofr treafure ; at thd tiiuc 

The Koi^^fias are^yptwli tkBet thaW Vbe ^ it belonged to the king of Vijapur ; it was difterwi -ds 

of the «tbou|^ tflSy npjictt^ fifed 'hy^the Mahraitaa as the lodgment nf tluir ii'-ci?, 

defcimded from hav^ tWi^ os a retreat for the more defi uceicfs ioh ibiLanis 

iftfid cuftomS si^ Pnna^ and ocher open towns, in time of |K>tcm ii:va. 

that artiide } , whp sj^'^tainiy of H<>^tentot 

Ae the Aitytief^ of the codniVy^^Wda^ riw continues defeending to the eall. In 

fpvings wofibibe u^ ly^WMeritch, a llrong fortrefs, with a | 

hM^ii hirdar territory, conquered from its owner by Hydcr. 

To lat. i6-‘*45V a fmall rlvei difeharges itfclf into the 
the welb^jW«W^ch . Crilba from ’the It w^ould not be woith men- 

tioningv bnt that Pannela, a fortrcfi of va!l Itrength, 
whom our author ever seas mMe^by «Sumbuji, the profligate Ton of oiv;>ji, his 
.foi^ in^ ^ ^ teiiclenee jufl before his furprifal in 1689, bccraycd by 

, Ai iheir/iiww iittlt water, and as/ Ctblis Khan, the vile inftrument of his pk- ilures cor- 

libnc even ropted by Auren^xebe# His extravagai.t love of wo- 

the bi^,' by clo|^g men brought on him ruin. Informed by Cablis thu a 

flonet the bfanebea^ Hindu of rank and great beauty was on the road to be 

knows the fpot, it is i^pis(8blfi;.IO her hu fin fid, aceordin;; to 

down into it every tUy, to fete^' up ae'i^ the cuftom of the Hindus, he inHanily put hinifcit ai 

ay may he ucs^ieflary for the coniumption of their people . the head of a fmall bixly of horfe to carry oif the uri/.c, 
and cattkr^ llhcy^draw it in a kind of veflels imiSe of and ordered Cablis to follow at a dilUnce for his pm- 
hollowed wood, afid pour it into the (kins of buffiribes te^ibti^ in cafe of accidents in that hoflile time. The 
or giraffes^ - placed ia;a. concave* form on the ground to, teaitor had given notice to Aurengztbe of thi^ expedi- 
fiold it; but/tNijT'jdiftribtttc it with the utmoft/parii^ tloa, who,: fending' a body of cavalry, furpiifcd Sumbuji 
iqony, acd never draw more than they ablblaUly have |aft !%s he had diiperfed the nuptial pniccfli.m 
occalion’ for. . - Into the ^prlh fide of rthe Crifna, in lat. 16 ^ 2 ~>\ 

Notwitldlanding thi* (bridl economy, the wcljs often TOk the gieat viver Btma, after aeuurfc of 4 to rniks. It 
become di*y t and in that cafe the horde is obhged tO :|dfteanlK head of thy WfleSn ' Ghauts, parallel to 
remc^ve to fomc other place. Among all the weftem th the.Qoncait/idd hot above 50 miles fromtlie fea. It 
trifles, therefore, tliere are none who lead fo wandering defernds lapidly toWtrds tbefudth-eaft. in lat. 1 40' 

a life as the Koiaquas : the. coofequence of wliich is, it receives a fmi^ii river the weft, on the fouthern 
that, %a they often change their abode, and acquire new banks of . which. fiands iV|^pttr,.^thc Capital of the fe- 
iieighbours, they muft, in Tome meafdre, adopt the cuf- -mbus kihgdom of'ihc'biti^fiai^i ■nfiW’^ileficd by the 
tonvB of the nations near which they fix their refidence. Mahrattas, but oboe ite fivHi mouarch;t, till 

*«>omotrihes of them greafe themfelves like the Ilottcii- conquered by Aur^^nbif iftiflMd. It was of gicat 
tots ; while others tattoo their face, breaft, and arms, extent,. and: reached to chft/weftmih ftt^ 'where it potTcl- 
^ftcr the manner of the Caifres. It is, however, to be fed the ports of Dabul, Vtfigififhl, aadCtrapatan. 
remarked, that the fame colour is not r*,.«f^]oyed by all *^ 1 'he capital Vijapur is fome leagues in circuit, feat- « 
*tlie Koraquas ; each has his own, 'tTcording as caprioe ed in a fine but naked country, well watered. It makes 
may dired him in his choice, * <id it generally varies a fingular appearance from an adjacent eminence, filled 
cveiy duy ; whhji»r<ndtfrs.^3iS one nay fey, the inhabt- with numtiM of (mall domes, and one of a majeftic 
SuppL. iri)L. II. Part 1 . H fixe. 
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Jt oiH-c :i c'itv of fplendoiir, and filled 
Klura. uiiImci-s, nrso'q'u’s, maufolcuma, and public and pri- 

vTtt l«i:ilJln»r" of j;rc'’t rndgiilHcence ; many of them are 
{'allt n to nun, jukI j:nve melancholy proofs of its former 
lplerid<nir. I ihnll not attempt to detail them.* The pa- 
lacfs of the and nccommndation& for their atten- 

dants, verc within a vaM: fort, ftirroundcd with a ditch 
icr' } auls wide ; the depth appeared to be great, but 
IS now filled with lubhifh : within the fort is the cita- 
rU-l. Tavernier fays, that the great ditch was filled 
with crocodiles^ by w»ay of garrilorif to prevent all ac- 
ci.Ts by water. Lieutenant Moor has his doubts about 
this, imagining that there never wfis any water in this 
h.fs. I hat foch garfifona have exifted 1 doubt not 
( h ue lead in PiirchHC, that in Pegu the fofTes oIF for* 
lif td places wire with thoie tremendous Ikui* 

trials, not only to keep oiil enemies^ ^but to prevent de- 
firrtion This practice has certainly beeti of great anti- 
quity in fomr parts of India : Pliny mentions it as ufed 
in a fair city of the Horatee, a people I cannot trace. ^ > 

** 'J'he Crifna, above and below its^nfltta with the 
is fordable ; and a few miles below its channel ta 
yards wide, made horrid with the number and 
radenefb of the variotifly formed rocks, vrhich afe sever 
•overed but in the rainy feafon. 

** 'J'he Tungbuddi^ is another vaft branch the 
C rifri'i. It falls into it in lat. t6^ 25% and originates 
extremely foutb, fiom a doubtful founCaiii. Towardp. 
iu lowtr part it divides into three or four\fmaB 
hr.'.’.x’h(’5, which rife remote from each other ; the mod 
<owtln.ni is the Curga Nan's country ; the moH ndrih^i 
( rn h'(»m the head of the Ghauts oppofitc to Onort and 
foarcely 20 miles from the fea. What muft give this 
liver great celebrity, is its having had on its banksi iu 
hit. 15^^ the fpiendid city 0? Vijanagar. Ferifhta 
r.i\s, that it was founded in 1344 by Belaldeo king of 
the Carnatic, which in thofe days included the whole 
peiiii'.fuld. Jf wa*! vlfitcd by Cscfar Fiedcrick a Vene- 
ti'iii tiuvclkr, in 1565, and found deferted and ruinous^ 
h.'i' ing hem facked by four confederated Mahomedan 
priiicftf two years before, on which its monarch had re- 
ti ed to l\’niicnpda. Fre.lerick fays that its circaipfe-’ 
mice w as miles. Mr Kcr.nel has given us a v’ewof 
ii3 priieri lldtc from Lieutenant Ernitt, who vidtcci it 
ir. 1 702. 

“ The iiims of Vijanagar arc in the little Sircar of 
Anp.giindi, which does not extend above 20 'miles a- 
Tc'und ibis vail city. It is ve'ry lingular, that that Utile 
.Sircar now pofl'eflcd by a lineal defeendan^ of iK.ama 
Ivajah, the lafi great monarch of Vijans^aif, and its at 
Kiidant nations Canarinc and Malabar, ututod^ 700 years 
l.elbre under the rule of Crifiia X)eva.b .»Tippu wiflijhl 
ta refer ve this little. tmft to kiwfelf^ for the fatisfafiion 
of grnenuifly reftoring to tKc defeendsnt the fiuall re« 
liqiK. of the great empins of^fos amcdliBUli. He is de- 
nied the title of ioffead of which he hat the di- 

niinut ive Ka'd beftow^ Tips isfoitablc to his 

revenues, which. > do two lacs of rupees, or 

a5,o“c Wl>ty regality of a mint 

at Anagundtr^ In ithe reaiaifides of its courfe the Crif- 
na offers nothing, remarkable. - 

KlT^RAr is a beautiful tree, which grows in the 
Couth and fouth-wcll parts of Ab^fiinia. With the 
ebony it is almoR the only wood of the province of 
Kuarxi of which it bears the name $ but Mr Bruce af- 


fores iw, that it is very frequent in all the countries Kuna, 
whrrc there is gold. “ It is (fays he) what naiuralifis 
cal! a Coralhtl'ff^irofi^ probably from the colour of its ^ 
flovveis or of its fruit, both equal in colour to coral. Its 
fruit is a red beau, with a black fpot in the middle of 
it, w'hich is inclofed in a round capfola or covering, of 
a woody nature, very lough and hard. This bean teems 
to- have been in the earlie.'l ages ufed for a weight of 
gold among the Shangalla, and, wlicre that metal is 
found, all over Africa ; and by repeated experiments, I 
have found that, from the time of its being gathered, it 
varies very little in weight, and may perhaps have bcetr 
the very beft choice that therefore could have been mad^ 
betw'cen the collcftors and buyers of gold. 

I have faid this tree is called kuara, which fignifiea 
the fun. The bean is called cantt^ froip wlricli is de- 
rived ihc manner of cftccming gold as fo many caiats 
fin^. From the gold country in Africa ft paftd to In- 
dia, and there came to be the weight of precious ftboes, 
efpectally diamonds; fu that to this day in India wo 
hear it commonly fffoken of ^Id or diamonds, that 
they are of fo many carats ftae or v^etghe. . I Lavefeen 
thtfe hem likcwffo fooid/ tW Welt Indian iflands. 

They ait j|hft the fame fize, bbt, as for as I know, are 
po^i^ kj^plied to any life thc^.’^ 

ThJi is a very different ac^biiitt of the brigm of the 
term GAsiar frfe^ what we hm’ giaeb in the Ehcyth- 
but the reader ^sritl ju^ folr liiWif between 
tato.' ■- ' ' ' < • ' ' .. ’ ' ' 

KUMf, the name of aa ifiand 'hht'wc<»n Japan and 
Chtirti of whielvPenmfo: writ^ terms: 

^ May, a¥ 6ij§ 
wa;nMc An iflaijd, whicH bdfo ndHh 
we paded ihc reft of the night, in4 un* 

.dcrab eafy fail; and at day^bt^t: fo 

as IQ rao along the weft c«iaft of 
. ftance of half a league;^ timet 

Wiibout finding 

tlusj ifland was fo fevetid 

pfsfees,' pid' on ihe 

When ivrti^d #nUbd|: its point, which is the moft 
bemifnl aial inhjfcb^ fide, feveral canoes put off 
from ilmihorc fo order fo .’pbfcrye ua. They feemed to 
be exiremdy in fear >f us ; their curiofity caufed th^m 
to adi^ncc within mufoet (hot, and tfoSr.diiftruft made, 
them jrt mediately fice away with Oar ftouts, 

geftuTCjm f?gns ot tocacc, and the of feme ttuffa, at 
length dttcrmmcd two of the caniiesta come alongfiJc 
^f us. .1 made each of them a p^font of a piece of 
nankeen and fome medals. It was evident that thefe 
ifimders had not left the coaft? with any intention of 
trafficking with us, for they had nothing to bffer in ex- 
change for our prrfentB ; they only faftentd to a rope 
a bucket of irclh water, making Jigns to us, that tfitf 
flill thought .themfclves in our debt^ but that they were 
going afliorc to fetch provifion, which they capreffed 
by putting their hand into their mouth. Before coming 
aJongfide the frigate, they placed their hands upon 
their bread, aAd raifed their arms towards the iky : 
thefe gefiures were repeated by us, and then they rc- 
folved to come on board ; but it was with a want of 
confidence, ^*ch was ftrongly expreffed in their conn- 
tenance dining itift? whole time. I hcy neveithelefs ii*.* 
vited ufl to approaclik'»e land, giving us to underftand, 
dial wc fhould there wadVfo^aotjtMn^ Thefe ifiandeis 

arc 



K U R r 59 1 K U II 


avp neither Japanefe nor Chinefc, but, fituate between 
tliiTc two empiiLT., they feem to partake of bolli people. 

coverirg wiw a Ihirt anr^ a pair of cotton Jrawera. 
Their hair, tiickcrl up on the crown of the head, wa« 
rolled round a needle, which feenied to ii3 to he gold : 
each of them had a dagger, tlie handle of which vtp.b 
gold alfo. TL'bcir canoes were made out of hollowed 
trees, and they managed them very inciiffcrcntly. I 
could have wiihtd to land upon tins iiland, but as we 
had brought the Ihip to, in order to wait for thefe ca- 
noes, andT as the current fet to the northward with ex- 
treme rapidity, we had drifted a great way to leeward, 
and our efforts to reach it would perhaps have been tn 
vain : befides, ave had not a moment to We, and it was 
of the higheff importance to ua to gift out of the Japan 
fcas before the month of June } a period of ftorma and 
liurricanea, whibh render thefe feaa the molt dangerous 
in the whole vi|>rld 

** It ts clear, veflela which might be ih wint^ 
woulcLreadSy provide thecnfelVes with pfovifion, 
mod water, in this iflat&d, hrul p^haM tten 
little trade ; but as tt4S not foon t^an three 
leagues in erreumferen^v ^ great ! 
that its population excccda four hr five hithdred.perfonsi 
and a few gold needles m not-^ themfelyai h proof of 
wealth.*; Our abthoj^by obfiprsauoa, found, thciilatt*; 
iudeof Kami to be uortbl 

td' caft from 

ICURflESiraT^ of ^flinds,^€f,wbidt 
account ias been given under the word 


In addition to that article, ihe fnKov^*- 
iiig paitirulcirn arc worthy of uotfre : Of Uic 21 i)l<inc 1 s 
belonging fo Riiflhi, which arc diflin|;iiinif(l fiom each 
other, not by names, Imt by nunihers, fuir only aic 
inhabited,# vi/.. thole which ari! called the firll, the fc- 
cond, the thirteenth, and the lourtceuth. The laft tw'o 
may indeed be counted only as uiie, bcc aufe the iuhahi- 
tants all pafs the winter upon 14, and return to 
N'* 13 to pafs the fummtr months, 't'he others aie en- 
tirely uninhabited, t!ie iflandera only landing there oc- 
cafionaily from their canoes for the fake of hunting 
foxes and otters. Several of thefe laft mentioned illanda 
are no bdtet ijtart Urge rockl^ tmd there, is not a tree 
on any one of them. The cditcnfo are very violent be- 
tween the iflands, particuhrly at. the entrance of ibo 
channels, leveral of . which iMna Uodted up by rocktu on 
a level with the fea. IX^^^pulation of the four inha 
Uted iflands amounts at inoil to 14C0 fouls. The in. 
habitaotiare vefy hat^^ w^ lohg beards, a-d live cn. 
tirely'upon feals, fiib^ and; the produce of the chace. 
. .WhefiX^ted by. M. Pcrou(r» they had jult betn exennp. 
lied teb years from the!' tribute ufually paid to Kub 
ffa, becaofe the number of otteiu on their dlands is very 
fonch dimlDifbed. ' Thefe poor people are good, hnipi. 
table, and docile, and have all embraced the Chrilban 
tt^gfon* Tlie mote fouUiem and independant in«tiirler 1 
fomettmes pafs in canoes the channels that (t pararc 
irom the KulBah Kunlea, in order to give iomc of tl • 

' cotmnbdities of Japan in exchange for pch rie 


L. 

,L*bd«irc(% IP > AaD&SSSBiiil^ ^ ^ Antbt. wbo ia^ > Thil «pp>ratu<, howcer, wm confined in ii3 apolicu- 

tion, and he foon thought of improving it. ile con- 
the moft powerfot of airtlit^!|^|{|0^c Obade» flnrufted a lamp, on the principles of Argand, with three 

lims; and they refemUe tl)^e fo things concentric circular wicks, each having an inceiior and 

that we fhall. give inn llccbunt of the.mUmN’s'iif exterior current of air. The cffe^l furpafl'cd his cxpn*- 
under the.titic OouDauMSy'diid of ti^rcountiy under tations with regard to the intenfity of the heat ; but it 
that of watdilficuUtoprcvent thedeftruAion of thehardh.hkr 

X^AfiORATOItyv is an appatatus fo neceflary to.; sound the wicks; and the glafs retorts were frc.)iunily 
the chrnrift, that every. contrivanoe to render it. mori ’ n^tod at the bottom, and disfigured. It was Jitcndcd 
c6nvenicnt, or to leffen the Citpence of it, muft cieAitri»' 'plih other inconveniences^ and the quantity of oil con- 
bute greatly to the advancement of fcience. The Ruined Was gttn%i 

litiei o( Aionkait alias and the fuc^fs with .A ihort .,time afterwards, it occurred him to fubll.< 

which he has profecuted the ftudy of chemiftry, aril, thte, fnSedd of the {rlafs chimney of ArgaiuKs lamp, r 
well known ; and therefore his different methMi of ' hylfoder of copper With an indented part or ledge a ftw 
(aving time and expence in making chemical expervi ihilltmcrres (fee tH^.) above* 

inrnts mud be worthy of the notice of younger chemifts* the flame, to perfomr the office of the indented chimnvy 
In the fccond volume uf the Memoirs of the Ancient Of glafi,' and by that incaU|s to render it pradicable to 
Academy pf Dijon, we have a defeription by him of a raiio the wick to a cerudn Iteight without fmoaking. 
l>ox containing a kind of portable laboiatory, coropofed This cylinder has three, '^rkficto !llke a chaffing-clilh, 
of a lamp with three wicks, difpofed in the figure of an By this apparatus twu dfoilitrett of water 

cijiiifat^ral trisAiglc, to form an internal current of air, (about half an Koghfll'wiBe:^^^) >hay be brought to 
with fupporCB for the different vefl'cls of digeilion, difliL boil in a copjier or gtafa vdfel ip ilfoUt fi* or fevtn ir.i- 
Ution, evaporation, &c. He made a folution of fllver nutes. It has ferved for a nuMher of Of^rations ; hut 
with comnnon aqua foitis and the metal. an alloyed it was not till after he had obfetvbd the degree oi htai 
ii.ate, which arifwcrcd very well as r.*ie-agcnt, without obtained from the lamp in its ordinary. fl ate, and oarti- 
having occafion for any other lit ^ .iii Is hut this box- and cularly fince he had fubilituted inftcad of the iritijllic 
apotbecaiy’s phial^ which everywhere to be found, tube a chimney of glafs cut off at the length of three 
^ Hi ccntunctrfj 
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crnlimetrcr. fiatlitr more than one I'njjlilh inch) abo\e Hate as when it is ufid for illumination j and by railing l-»bnr»« 
'‘"V- the coiitradi.jn. that he j.erceived all the advantayes it and lowtring either the ring which flipports the venel, 
w’s capable of aft'oi ding: and that by means of a more- or the Iwdy of the lamp if the veflils be lixed iu 
able fum.'irt f.n the reception I'f the diilercnl veflels, communication evith others, he graduates the heat at 
whicii mat be tixel at pkafure by a thumb-trew, this pleafure. Vinegar dillils without interruption at 2+ 
lamp fiirnaee, at the fame time that it gives liglit, and inches Englilh from the upper termination of the chirn- 
ronfetjnently without any additional cX{)»nce, may with ney, that is to (ay, yi inchea linglilh Iroin the fl’me. 
hierlh)' he ufed for almoft everyone of the operations Water ii made to boil in eight minutea, at the lame 
of chetniftry ; foch as digeftions, fohitions, cryftalli/.a- height, in a glafs vclfel containing one wine pint Englilh, 
tloiis, concfirtratioirs ; the reaificaiion of acids; dUlilla- and' is uniformly ntaiiitaiutd at the dillaiicc of inches 
lions on the fand-balh* or by tire naked fire ; ineinera* from' the flame. ^ ^ ^ 

tions of the moll rcfiiaSory refidnesf analyfes with the “ I mull not in this place (fays our anthor) omit to 
pneumatic apparatus, or of minerals ty ihe&liiK fufson, mcntioii a flight obferration which th« procefs has af. 
tkc. “ I have not ffays he) hitherto mtt with any excep* forded, becaufe it may lead to tifcful applications, and 
lion but for cermejetfe vitrilicatioiis and cupfeUatfoiis } for ' tends t« poiol out one great advantage of this meiliod 
even the diftillations «o:dryiirfs may be jjetfoiinedv»ah of operating j,; hraely, iltat »n hiluitty of circumftances 
lomc precautions, fuch as thst hf tranifcrtlog tht ii»tt«r nwty be •percrived,.wliirfi miglrt not dvln be fufpefted 
into a final! retort blown by the enam^’s lamp^-wid wlr|;ii the whole procefs is cariifcd bn ^hin a lurnacc. 
pliH-ing its bottom on a little fand-bath w « tlrinimetab 1 hai'e fonsrked, «s (lid Idtewife fovw^bf my odllesgoes 
iic dill’.” riie fiipportHere mcntiored.kfim^f « «opi aifhoysrere'thcn prefet»;riMl» cpwd^'of *»"• 

per rin/ eight centimetttr (5,25 inebi) lit froin mi one Me 

which Ts raifid or lowered by Hiding on^.ftemeof the We wpre'Mopmwpt that fome patti. 

fome metal. No»hiog.mo#e iws required hrit.to atlipf ck #bii(ter tm.ib tl^lti’Hfiie; idofrpqilitcd witb the 
it to the foiiare iron ftem which pafles thrtrugli tbc re* $W8r hud a from that 

fervoir of the lamp. I’he cofinedion is madeV«f“««. .**' % !!?%« jlr«^.erfKwr»y **»'* cH*"* 
of wood, in order that lef* of Ihe hent might be differ- 'ti«e,>|>tilMw»»oiired;tl» fo dittd Ihe .fame 

fed. .'Vs the lamp it feW is capable of being lubvedl btt of fotor^ after; ha* 

it., lb 111, it fseafvto bring it nearer or reitiove it gi , fetipduc^ 8 bqtlf^ 

plc.,r-’ie from theVelTcls, which remain fixed 5 a«fm«tB*' 'iiliiBei •dM%raiittilirj[ 4 d#/%mM^ 

dance which, independent of the elevation or depreffion.; j^nttv^.lheicwrMidn^'ibel^-^ ^bpb*; 

of I lie \r iolt, affords the means of healing the letorts bfe the j3mq 'i^in.t.88 8f- 

.leiorcs. of moderating or fupptefGitg the fire inftantly, , telikatd#,' aM’dUthte,^^ whs^a.riS^^ 
or of maintaining it for feve.al b6uVs at 8 conftant Of 

t'aern,i:’.nte intciiGty, from the almoft inftnfihle evapo- the circMmfq«pje;;fl!^'il**|»^X^^ 

la'mn of (■ryilalll'/ablc folntions to the ebullition of oftejidl^lwed by 

ai’ki^s ; piopcrtics never IwflelTed by the athanor, of time the prudufl of the 

which chtmdls have boaitcd fo much. The advantM<t'.'‘W'heii« we may cohdud^itHtfeWfidj^heii 

of thefe w ill he propet ly valued by thofe operators who ' diftrihuti^.throtigh. a 

know that the molt experienced and the moft »tt««iy,e 

chtinills meet with frequent eccidents, by which both . df 
their vriftls and the produtti oftbeir 6iwiatid«^:#f»r (twkipWV-lSr;<iil»f|ie^.«jh^ 

Iolt for want of power in the management of iheftrev” paft ihf^iiglj the 

I'br the aiialyfii< of ftories, fuch as the cry dais of tin, ,.a} , 

the Ihortrned chimney of glafs is, to be ufed j and the Wx t|ikl*ae>fl '€rUyti*>,.ot»i| .vsooJs, 

pro’ efs is to be begun by placing the mixtute-in a cap*. or,«t.h»ft m f fi^tfoj^ttattflstw^ arc 

iuW «>f platiua or filver 2 I ipclres in diameter. : This. foVAtfip callwg ft mifoeftioh, 

tsufide k to Ire placed on the fupport, and the heat re- tdlau obftnwftt hut.we;thj»k ;l*i* -iltfci*bce from 

gii'Ui ed in fiicli a manner, that ebullition ihail take place . it iiw haftily drayth., • -U ft 'not'; iHnifccixaWjl!, that heat 
without thiowing any portion of. the matter out of the can heimorc P8|>|dty conveyed through a maft of liquid 
velbl. As form as its contents are perfoaiy ^ry, tljey by thc/Condofitiig pow^.tof mytal, thin by a fr« circu* 
aic to he transferred into a tqry thin (^^‘bkjcif plafftta, lationi ) but we agree with.whqX leeras to be Mr Nichol* 
of uhiih the weight ftabq«%'>$l^ gf.alfWiJBnghYh) ftwiVopinion *, that the.thiir ftratum of water beneath, 
its di.imeur one jneh cruttirfe the button b«c«>mM more ftiddenly and violently elallicAiiguft 

veils on a Imall foppbrt !af kbft’wjrei which , fervCs to than elfewhei'C. and therefore riles regiilnrly to the fur-iyyS. 

contradl the ring {, and t^g^k being at ft» greateft face, (he wbrfe, of this phenomenon the reader will 
elevation, with the ,tii^>l!»»Wtd to the diftance of 9} find eaplained in our aiticle Stsam (Siicje/. a'' jo. . 
inches from the chimney, Guyton pro- But this is a digreffion. 

diiced, in kfi thab;.'>jMi| Myites, the (aline fufion We return therefore to Guyton’t laboratory, of 
to fuch a degtefU^^]^..iW(^'^; Commencement of the which the reader will form a diftinCt notion froqr plate 
operation th* pr^lftcded as far ss to 0.70 XXXIIL where fig. 1 . reprefents the whole apparatus 

of the mine^ ' .'tmifttoe apparatus, that ft to fay, ready mounted for dillillution, with the tube of fafety 
with tltt OfottCdcd ' Chinioey, ferves for oxidations, in- and a pneumatic receiver. A is the body or reforvoir 
cinerationt, toitcfafliont, and diftillations to drynefs. of the ulusd lamp .of Argand, vvith its ihade and glaft 
In fuch operations as require a lef' heat, he leaves chimney. The lam>.piay be laifed or lowered at plev 
the lamp with its large chimney abfolutely in the fame fure by means of tlie thuwjj ferew B<Jind the wick rifes 

' > . and 
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J.ahorv afi (1 fiills by the motion of the fmall toothed \vbcc*l pla- “ Some pieces of very freHi-Iooking lac T lays f'Tr I r..nia. 

^ JT ccd over the wafte cup. TliiB coi'.llrurtion is moil convc- Roxburgh) adheiing t(» fmjll branclics Of inirnofa ei- 
I .ulln. bccaiife it aflorda the facility of altering the pofi- iserea, wen brought uk fetn the moiiulains on the 2Cth 

tiun of the flame with regard to the vefTcla, which remiln t»f Novetuher I kent them carefully, and to. 

fixed ; and the troubkfomc management orhrudoc! wires day, the ^tli of December, fouvlLtii days from the time 
above the flame for the fupport of the vtfkls is avoided, they came from the hdls, intriHds of exceedingly mimite. 
at the fame time that the flame itfelf can be bnmght ntartr animals were obferved cntpi'.g alH»ut the lac and 
to the matter on which it is intended to a^t. l),a fupport branches it adhered to, and more (till illuing from fmiill 
confining of a round ftem of brafa, formed of two pieces holes over the fin face of the cells : other fmall and per- 
which ferew together at about two* thirds of its height, forated excrcfccnces w'trc oldtrved with a glafs among ft 
Upon this the circular ring K, the arm F, and the nut the perforations, from whtch the minute iuftcis il-. 

G Hide, and are fixable each by its refpe^live thumb fere vir. f\icd, regularly two to eachrliok, and crownul with 
The arm alft) carries a moveable piece H, which ferves fomCTerf&jie white Uie hahsweie n llcd 

to fnfpeod ihcr veflcld in a convenient fituafion, or to fc- off, two white fpotsappi!^i^; Holttuds, when fii gjc, 
cure their potitioh,. The whole Support is attached to ran about pretty brifkljf!»^ "jgcnc they viatic I j 

the fquare iron fterri^of the lamp b^..a*{^Cc of liard nurperous as to be anollur. i he 

wood 1, which niiy bic fixed at any thquitCd filoatioo bddy is oblofcg, taperii%''iiis^ the below 

by its ji?J)refeii« II ftaitd. for the r«ai»er»., above convex, or flit marKin : la- 

Its; inbv^lile «t Aby.irciqoirc^te^f^icdt' '(WftiMy orf the Uck pkrf'i^^'ihorax me two Imall Ui- 

hy'tlVJ'Vpoa^X*?^'^ M' which. bevels*, .which may brSie^c*: the body In hind the 

foot ra ihi« ilx'ittl thk y.HW»x‘,w etofled vvi^h 'tiirelye ring*: lt-g< f-x ; fi-iKi!. 

rive pofiifoh of tht? body, jo intttl, hairv, 
hy Aiding ffe Cffdih^ln Iwd harim aslohg asthu U'ltenna:: inn.p, 

Tt another ia l^t- ’ d/Vhltc point between twp ttrirtinal hairs, which vac 

.fed 'or Ichfr|8rj?il/ ati^ t'lfr its plti^i ^ ibng as tlie body, of the animal '1 he mouth 1 could 

;of. ^ On opening the cDN, the fubftance ihai tiny 

fvphdn, which vWto ferm^d of cannot be better dclcnhcd, with reipto; 

tne bad appearthce, than by laying it is like tlic tjanfparni^ 

qr Ifcp'per brads are made ot : the external cove’'ir g oi 

^ may be about, half a line thick, is ttmnikjibly 

and able to refill iujuiies: the pMtitii.i’s :i l 
I cfc the cells art in general it^rgukr 

-'^fnWgons and hcaagonBi about an eiglitli of an im-l» in 
• tBU Gofttents filths Wf, diameter, and one quarter deep : they have no ci*rn . n- 

• thh ftutd ,wiK ' each other. All thofe I optmd du-ii.g 

the timr the animals were ifl\iipg, contnip.ed m one halt, 
a thick red jelly lilce liijuor, re- 
fejlciG with what t'uhe to be eggs: thVfc bag^ or utri- 
dTwdttyWTO ■ didi; adhere to the 'bottom of\hc ccUf, and have raih 
;-',tw6 necks, vybijch pafe througli peiforations in i!ie ex- 
of the celb, forming the fore-mentioned i\- 
part efcj^pe.' ’ '' > wr'{'' ^ ^ ‘ . and ending in fomc very fine hairs, 'j In. 

Fig,' a. ShewS; the oihct bstlf o£the cells hive a diftinci opening, ro.d con- 

% fatine fiifipn;. tbe;.^hij6rt!ky*dfgli^^ j tfc* i white fiibftamie, like fome few liianu Ills i*l coiiJin 

fo{i{Kiif U tutii ?(3 ti^thtr, «nd iinmbef» t£ the iniVit-i 

S pf«o^ ^ tte their 'e*k. • Sevtial of the fame it tt<*, 

)<’ig, jf.Ttit' filnt part of the 'Uppaidtvt, itK,virh|^ii'^3 elifwrV^ ,tb h'aye 4rawk up thtir fig.s, ami to lie flat : 
mflead of th^ cthfule, » very, thin Mnd limiU cit|c»k •1‘Svc 4" Iking' touched, nor did tin.) (hew 

piaitna T.!« f«bftituied,aid veftl iipdn a triangle of the greaitil irritation, 

drirc placiM o» the tiu’g. Thtt filtne miotilc hexapedes comimic 

Fig 4. Exhibits the plan ofthislaft difpbfition*.. f jftijte ftPhi Burhbers : they are more li\c« 

LACKlM'A, in aftroijomy. Sec AsrkOKb»Y,‘kt^?;lfyi;ori^ itd/ddouf, itticl fewer of ihc moiion- 

466. EncycL , fefS; -ft^V ; T&'i^y.'t fiiw rhc,|Mut^ : it is a flattened 

L*ACMU*S, a dye flnff prepared by the Dutch ttibm poti^ about Jlh^ ynid^e tltt breaft, which ilie little 
I.K'HKN RocELLA, whtcU fec in this Sup^lmcut. animat bein^^t^mbi|^fled. 

, L ACSH A, the Indian name of the lac ini’edl, which ” Decmhcfr found to-day: 

has been deferibed in iha Encyrlop^ttiia under the title a few of them afe 

Coccus, Specks 5. Since that article was publilhed, moft adlivcly : ai'yrt more, I imagine, 

a dcfcTiption x)f that infed, which is more to be depend*^ than one to $oCt fixe. The 

cd upon, has been given to the world in the fecond vo- head is oblufej cyet'l^cS# clava- 

lume of the Afiatic Refearches. It is by Mr Rox- ted, feathered, about Ids tKe the bxnly : below 

burgh, furgeon on the Madras eftablifti^ent, and was the middle an articulation,’ fubh as lEofe sn the legs: 

* commr.nicatcd to the Society by P* James Anderfon colour between the eyes a beautiful (hitiing green: neck 

phyficisn at Foil St George, '‘ho obferves, that Mr vcrylhoit: body oval, brown: abdomen oblong, tlic 
Roxburgh's difeovery will jying the lacfha as a genus length of body and head : Iegi> fix : wings membranace- 
into the claCHWiwz/^tru ofXinnscus. ous, four, longer than the body, fixed to the fidcs of 

1 the 
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the tbnrax, raruuv ui iIk'i 
for -yds ot their h lht*n 

is twice llic f'/e ol the ^ l!;;’ :oV ; 

along tlicir anterior margin they He Ih.t, like the 
wings of a common fly when it walks or rclto; no hairs 
from the rump j it fpiings moll; adively t»> .rconfidcr 
able (lilt a nee on being touchcil : mouth in the untler 
part of the head : maxillie tranfverfe. rvs day the fe- 
male infeda continue iffuing in g'eat iKUrsbers, andrngve 
about aa on the 4th. 

“ December 7* The fmall red infeda ftifl more mi- 
tncroita, and tnot^e about as before: winged infeda, flilt 
very fetV, continue aftiVc. ‘There have been frefh leaves 
and bits of the branches of botli Mimofa Cherea and 

Cortnda put into the wide mouthed bottle, with them : ^ 

they walk over them Miffmntly. without (hewing any uttanimoufly eltffted Lamanon^with wfiofe integrity and 
preference, or Snclioattott to work or copulate. I abilities they were well acquainted^ to.go and folicit of 

cd a cell whence 1 thought tho winged flies had comci , thjp council the r^al of an unjuft d^reeihat had been 
and found fcvcral, eight ort^imore in it, (ioiggUng to obtained by partiality; The re^y of the young pbilo* 
(hake off their incumbrances: they were in one of thofo: fopKer pit this occafton is an addition^ proof nm** 
utriculi mentioned on the 4th, which tfldk ip. two common dUincertfledfieft^ . V As I.lntend (faid ttejto' 
mouths, Ihiit up with white hairs, but one them . go to Pada on bufiaefs of my,own, I cannot think of 
was open for the cKit of the Jies 5 the other would no accepting yoiir offer of; ft4Kv^S daily pay»: «i twelfth 
doubt have opened in due time: -this ntriculua 1 found * of this fum wilLcover tht^ extraordinary eipences of the 
now perfeclly dry, and divided into cells by exceeding . jottipeys^thst I iliall be obl^cd to make tjh VcrfaUles on 
thin partitions. I imagine, before any of the flies ntado; ybur lU^unt/^ *H«. had UieTatisfoaion of complete 


:the kuiioejQ thus 


thtir efcape, it might have contained about twenty. In /iui^e 

ihcfe minute cells with the living flics, or whence the^; . - fatisfled his cttriofity ii.. Paris, he went over 

had made their cfcapc, were frnall dry dark coloured ; tO:|^hglaiid. louring the. p^gt, th^h mud incom- 


philoj^c^phcr travelled i!»ro«i;»h IVovuicc and Dnuflime, 1. 
aiul lcaled the /vIok ;iiri P) renet^. At thc:- of 
thtie vail natural I'ihur'^orus tht hent of [1 •> u.ii i’hinft 
forth irftar.tanconlly : hr clinjhcd to the 1> rniiv' of 
locks, and explored the ahyfs of cavuns, ihe 

air nnalyfed Ijuclmens, and, in his ardent fancy, hiiviug 
attained the ftcreis of ci cation, he foimcd a new fvfltm 
of the world. On lii.i ritiirn home, he applied \Miii ad- 
ditional iiilercft to me lliulv of mctcoi'idopy, rniiierHlo- 
gy, natural philolophy, and the other brauches of the 
hiftory of nature* 

Whilft he was meditating a vifit to Paris for the pur- 
pofc, as his culogift exprefles hirnfelf, of converfipg with 
the luminaries of fcicncc, the inhabitants of the com- 
rouiie of Salon,, having loft a caule againft ihcir lord. 

T '.I. i* • . a 



ndfi with diftindion, and at length admitted him to hie 
moft intimate friendftiip. 

During the thre^ fucceffivc years that Lainanon fpent 
at Paris, he followed with care the track of tKofe learn- 
ed focietics, of whicli he had been ele^>ed 


a member. 


favour of one of his dependcntS4 'l^^chs^Ur 
replied our young ecclrfiftftrc^/dtd not fotl my b<m< 

^cc, I lhall therefore rrftore ^ manner tti^t^ 

I received it. This condui^' w^,)est^iat|^ 1 l^ 

and ins culpgili /Wrm^^tibfi^ Miothrr tmVof 

rae.cr, which fets him fo |>oi«t of view ; He became at this period, together with Count" d^Cc- 

hc refufed to accept 'o€h^;.j|^UfoaI inheritancet other- btliu, and fome other philoibphcrs and artifta, one of 
.. r .1 I L?. , , » 1-.^ the foundtrs of the Mufcuiu, the greater patt*v>fthc 

menibcTS of which arc now reunited iu the open fociely 
of fcicnces, letters, and arts, at Paris, Ayiong the dif- 
ferent papers of bn that were read at various meetings 
of thefe focieties, Ponce fiienlio]:8 with particular ai>- 


wife than aa sn eqtfslihSfit'/'if^b.^isbra 

'I'hus h'bcitkted of his former pro- 

fefTion, uncommon ardour 

to iludy. veil that conceals 

from our cyes tHfi^^dfc b?. nature; ^erfuaded, thu 
even the griaicft gemus onlj itmufo^ falfe 

fyftems in ih*' flience of a cabmet ; convinced cf the iic- 
ceftity of much and vaiious obfervation, and of liirpri- 
fing Nature, . aa ft were, in the very faft, in r?rdcr lo pe- 


particular ap- 
piobation wliat he culls a notue of Adam de Crapohe, 
an eminent engineer ; a memoir on the Cre- 

tins ; 8 memoir onlh^heoiy of the winds; a treatife 
on the alteration in thc^rourfe of rivers, paiticuUrly the 


xinralc into the fubhmity of her operations i -.our young Rhone j and anoihcr on a 7 henormous« 4 ^'jic befoiiging 
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J.ama^ion to fo^e cetaccon:-* fifli, that was up al )V)S in hy- in^ ai:\ unt Letter rii'.iITit;* for this lafl department Lara^r®#, 

ing the fouiKhitions of a houfe in the rue Diuph'ine. ihin Lamjrion, wniu- to him an invitation to lliaic the 

» We have not ficn thefe memoirs;, but as their author danger snd f^lnry of rhij. priat tnlerprize. He accept- * ^ 

was the fiieiid of Cordorcet, and fancied that lie had ed with jagtr tiJuiljMjrt a propofiil that 'fulhllai hia 

attained the ffcrcis uf creiiiion, we can ea'ily conceive h'ghtit expe^tationn, halleiied to I’arlB^ refuted in a con- 

their tendency. ftrtnre with the mlnltlcr the falaty tli.u waa offered. 

Having rcfolved again to revifit Switzerland an.1 took a bally leave of his friends, and de juried for Bretl. 

Italy, Lj'.manon full wmt to Turin, wheie he allied On iht ifl of Auguli 17 S 5 , the armament fct fail 
hitnfelf to the learned of that country. I>iiring his Itay under tlie orders of La Peroufe, an experienced co^^• 
there, the brilliant novelty difeovered by Montgolfier minder, whofe patrio'ifni and feicntific zeal were equal 
was occupying the atteniioii of all the philcfu'phers of to his courage and good fenfe, apd who had aheady 
Kurope. J^amaron, dedrous of making (omc expert* merits the puWc pbiiofophets of all 

menit of this kind liimfelf, afqended in a balloon from Europe In difeoverits, 

the city of Tut in ; but not perceiving' in Ulii^^fcovery, the probable fruit of employed in 

which had at firft highly interfiled him^ ail ohjcA of the expedition* The the voyage waa 

public utility » not forefteing, that cfne day, on the prpf^rous. Aftei c.f 

plains of Fieuifcia, it would b&\the caufe of rallying and ob&rvations, the at the iilmdof 

eftaUiflilngivi^ory tinder the ftandmda; of Franeei. fro Maouna^ one of the .foiiill^&^iArchipclago. 11 ie im- 
returned' to his' frivounte occupations. For&ing hii; patient Lamanon, ei^r himfclf of the truth 

routeTrcmi Pfcdinqnr; he vititedT^ and returife 4 \frir pf the^piihlifiied acconnta of that country, debarked 
Switzerland, wUrc he e!*pt<i^ Alps attd afeen^^' l^Pgle, the feeond in cotmand. At the moment 
the fuhimsi hf Moat < petite i«tamtng,! lo^ro '<tf the native^ in krpes of booty, which 

with the fpoila of t}Nit^hii;riilf!;whkh he tm by.the niinibtr .of prefents that they 

to Provence; he tbi 'antogement h.;i^ .received, feiaed upon, file bdats, and attacked the 

of the jmerefting frttita df hiljm^ / -PV^y^ .The French wre; to have recom fc to 

Of the fcrupulbiicft cMiftneu ^ oUer^eni^ frwV fi:lf defence, and a deiperate combat enfued. 

eulogift; gives the following mStnee : 'VBemg-qi^- J&a^anonr l*angle, and ten of the two boats crewd, fell 
vtneed the'plifo of .Craiv divided the to the fury of thefe barbarians, 

of tlie been t lake, he ^ perilhed ' Lamanon, a young man ardent in the 

be For this purpof^yiu e^b^fuita of feicnce, to a high degree dltintcrc‘ltd, and a 

of Ae llon<“s thkr; 4 tt^)b,be . in what he thought the caufc of liberty. He re 
of thefe lu^d the falary which was allotted to him when he was 
to tracing the tliM .tppoinUd to this ufifertunate expedition ; foi if i do 

froniicri of';$ 9 vt^, he .:<i^ot feel fatisfied (faid he) on board the vefTei ; if my in- 
juiiAion of the tribtftl^f cimatton or curiofity lead me to quit tlie fliip,-* I Ihc^ll1d 
variety of pbblta dim* to mdiappy if any power in the world had acquired the 
J^ght of preventing me.*' 

fitotok Apeording to M* Ponce, Lamanon feemed born to 

toLroek w^ef>l^'|ij^^!'4^ ;Q«erfprea<b a revolution infcicncc: the depth of htb 

energy of, his charatter, the fagacity of lii-^ 
ancijtiiitly a the Watirtixirt^^ to that lively curiofity that can draw in- 

and tto ftwani|l,that?Aff w!tp'it.^tf ttruiftion out of any thing, and lcave;i nothing u ^cxplo- 

ouran^or) wtoldcii^UbiVktoirnxiioiiiikiioiWW^^ 1 <^ him tothemod valuahk- dilco< 

piieiiioii;. ceytiSfvhj^i^fes’tohTC bf^i|MV.ttonJ<^^ laperfon he waa tallLand to great vivacity an ^ 

would the charm of of feajture added prodigious ih ength an 1 ai 

tion, and tto ftylc, would not fd bfiteaeac^Ai^tlWty woidi^ Nature formed him with inch care, ai 

itpon thc impi^ciiiptibie rights of nature and multi..'' vf|l^''(to toA inUnded bihi fpr one of ihofc few who aic: 

To cittxen Ponce this: appears a His llylc wan nervous, efuu 

Lareanon’a thcoty s but we.cknnot fay that it dock fov'ptot^^ of propriety, and the lai:- 

to IM, It may be a kind of proof, thotigb not a demobf to fentiuuot’ frequcDily be difcovc.'-td in 

ftration, that in fome convuUioo of nature, ftoRC;»,bad;;^Pik 9hUft of ftrong ati4 Sriking expreFions; and inic 
been rolled from the rock, and the plain of Crau> foert w^jcd cto exqutfrtcly;dtstol^|^ polilhof di^lron, he was 
lime, .oversowed by the Durance ; but it furdy fumiltoa amioeotly gifted witk.ttoF^^^ to logical reafoiilng, 
no evidence of tliat plain's having ever been a permarufni which ebmmaiidt perfaafion. 

Jahi It may have been fo ; but fueh inveftigationa as X»AMP (felr. ^ jk comjirifing 

thh wili not guard philofophers againft the ddufions of three articles which, viz. the oil, 

favourite bypothefes. the wick, and the &pp^ j|3|^v that the 

la was at t|)c time when Lamanon was prepaiing for oil ftiould to readily containing 

the prefs his great work on the Theory o/fhe Karib^ any fetid fubftance wr|^ O&ldive, or muei- 

that the Frendi government conceived the vai^ projett lage, or other matt<nr,‘ of the 
of completing the difeoveries of Captain Cook : the aca wick. Mr Nicbolfon iays*^ ttok bO knows of no piocefs * Joarn.3f 
demy of fcicncea was entiuiled with the Care of fclcft- by which oils can be ivdiorated for thisparpoie, except i. 

*}ng men capable of i*cCtifyiiig our notions of the lout hern that of walhing with water containing acid or alkali. ** 

heniifphere, of improving Indrograph), and advaiUM’g Either of thefe is faid to render the mucilage of animal 
the progrefs hiftory. Condorcet, not know* cits more iolublo in watery but acid is to be prefcivcd, 

frccatdc 
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I.amp. bocaiife It It-fu difpofcd to i-onibin? with the oil Itftlf. to remove it ; in fome inftanccfli by fubllituting a number 

of fnull wickrf iiillcad of a larger; and In others, by ma- 
king the wick flat inllead of cylindrical. The moil fcicii. 


’ Peihap.9 oil might he deprived ot all fetid fmell in buru- 
iiig, by belli); made to piifa through Collier's fihcring ap- 
paratus, defenbed under the word Filtkr in thi.s Supp/, tific iiupiovtMnciit of this kind, though perhaps lefs Ample 
The olhce of the wick appears <o be chiefly, if not than tlic ordinary purpofes of life demand, w the well 

known lamp of Argand, deferibed in the Kncychp,te!ut, 
Much has been faid of this lamp, an ] great praiTe 
lavilhed on the inventoi. It cannot indeed be denied 
that it was a VC 17 pretty invention, nor have we the 
flighted wifh to detract from the merit of M. Argand ; 
but truth compels us to fuy, that the fame thought had 
occurred to others as early as to him, and that lamps 
>had been condrudtecj rn hi? principles long before lie 
front i(iat afibr 4 e 4 iby* cotton ? had publtftif^ aa account of hie lamp to'thc world (a). 
w . . ^ UifeaCnr^ Mmy men have endeavoured to detcriiiinc 

depend oa the relatjvi of each. Aiid .tf wo tlw mod method: of lighting up large ha^s 

may judge From the odour. In blowing, cutt « : ^AndworkhoofcRhy^fteanatif diflefeothulps and candles; 

candle of each fort* th^^ti^e fufpe& lhit ' Afid wbtn the 

ilie deciompoiition of not-iefTeAed prccifiSy Sn-* wfll b«f 

the f?.me nKinner in each. Wc have fome ob&itre itt .% 


folely, to convey the oil by capillary attraclion to the 
place of combuliton. As the oil is confumed and flics 
ofl', other oU fuccceds* and in this way a continued cur- 

I cut of oil aid maintenance of the flrime are effc^^ed. 
J>nt as the vrieka of lamps are t^mmonly formed of 
combitftiblc matted* k appears to be of fome confequence 
wliat the nature and'^ftri^ttre of this nutria! 'my be. 

I I is certain ihli^|i^)flAme=al^^ a i|fcwk of tufli 

differs very conf 
though perhaps 


without fnioke or fmdL 

TIk’ economical wicks tjf M* Legc^^ COQccnttnif 


To 4l»0 €bi|Q;U ft the MS. 

; Uw^, nu«*itftie# af of di’ffereikt 






to ferve. 'Hicy were covered with a fat. fubkAi 
a fmell not difagrccable, but £sebl]r aroinati 


-the trials of thefe commiflaries it WM ,icera||ii^'t>' iiT 
'I'lnt tlicy alfordccl a dearer fiamc, with lei« 

l liat they confumed fomewhw lefs oil t sAd# t. Thht'. .1^ 
they polldftd the remarkable property of i®*Miftg agamft.'ib'k ih'ect of pi^ty 
nciiher fmell nor fmoke, however common the it, «nd fi» or 

When ufing a lamp with*, a flat wick, we 


,^:»c<iuaBy 

.or, (fd« of the ropofr - t 


ulc oi 


ourfLlvts found a piece of clean .ciOftfon Anting 
tlic purpofe better than the cotton wiefca ' ^ i s 

ill the (hops. 




peikCt, ami the flame w broo^ i>o Hv'frt'sni 

not only exhibits a brown flame,, but theloiir^%^^:;|if li|M» that 

pa, t appears da.k, and IS ^ccoiMcd. bjr a «««Wibg ib 

latihled matter, which ^ not becosM. Jtr^^jwperlj^.titaniftd. i Arne, k foiaU cylinlr 

has alcended towards «w |«»Bt. ^W^O «f tW», 

eilhervcrylarRe or vtTy wchjta Ibftff, held .in. a vertical trofrtio^^ about 

combullion, and fhewaJ^M , two or three >n<^ be^e- the centre if -the (heet of 

Imokc. 1 be differeiit paper, and in fitch a maimer, that the two'lhadows of 

t ^.1* . .s , 


Hccoming^to iVc^Vindcu corrolpomling to the two bghis’'^y be 


ably feen by _ 
a ihade of g 
lefs covered tbf 
the glafs Ibai^, 
in pro)K>rti«nv; 

■ flame ' 

inftantly tedwtwf' 
in^ is itgaiit 


diftindly fien lipan the psper. 


If thefe Ib^ows fcould be found to be of unequal 


|n^'.wiclii''ben«ath 

lieww, more or u„ 

a"* d^nfitics. vAidi will alnwftafwVyrbe" the cafis Ven7h« 

L * correfponding fh.ulow is the de^^ fell mull 

1 $ dimimlhcd, the be removed farther olf, or the other n^il be brought 
AVerjng, and fmoky j it nearer to the pai)er, nil the dcnfities of the (hadows an- 
hitenefa when the open, pear to be CKadly equal ; or* in other words, till the 
nconvenieAce of a thick denfitiesof the *' * 


***? •• ^ »jennconvewertce of a thick deiifltiea of the rays from the two liVhu are canal at 

wiefe hM bfcw fitw Obferved, ami aiUmpts made furjluc t/> papu ; when, the dillancea of thelig 

j . it 

(a) One ofthcie'Wflt employed in the college of Glafgow, by the ledurer on efiemittry, fuiea^ ago as 0)66'. 


the 
lights 
from 


I.snip. 



l.amp* 


lam [ 6 s 

liom the centre of the paper bting meafured, tlie 
IciuarcB of ihoft dillances will he to each cither mu the 
real intciifities of the li^^hts in c]uc“(lion at their iotircvs. 

If, for example, the weaker I'^ht beinjr placed at ilie 
dilbince of four feet from the centre ol the p iper, it 
Otoiild be found neecflar/, in order that the (liadows 
may be of the lame deniity, to remove the ilrongcr light 
to the didance of eight feet from that centre, in that 
cafe, the teal iiUenfiiy of the ftronger light v/ill be to 
that of the weaker as 8* to 4* ; or as 64 to 1 6 ; or 4 to 
I ; aiul fo for any other didancea. 

It is well known, that when any quality proceeds 
from a centre in draight lines in all dire£^ions, hke the 
light emitted f>y a luminous body, .its intenlUy at any 
given didance from that centre will be as the fqiiare of 
that did -nice invcifely ; and hence it ts clear, that the 
jiitenlnies rf The lights in qncltion* at their fourcea, 
mud be to eadi^ other as tlve fqtiares of their didances 
from tJiat given point thfir rays imping are found 
to He tf equal denftty^ tor, putting « the intend ty 
of n, if P reprefenta the point wh^e the rays from A 
and from B sneeting arf fottnd to be of equal dendty or 
itrcngtii, and if the diflauice of A from P be ss and 
the didance of W from the fame point P ss n ; theui as 


1 L A M 

hlfculibly conf.^'rn to tlu* qinJii.’tv of li^ht aflually pir- 
Iciit, it is iu)L diWiiys t.UvCii iioiirc of by the ipct^taiors ; 
it is luvcTthclclj very Ciinjlclcrable, in fa<ft, as will be 
apparent to any one who will take ll.c trouble lo make 
the experTrnent ; and lo great is t lie fluctuation in the 
quantity of light emitted by buniir g bodies, lampp, or 
candles, in all cafes, even under the moil favourable cir- 
cumdaiices, that this is tlic fource of the greated dilR- 
culties which our author met with in dciti mining the 
relative intenfitics of lights by the method here pro- 
pofed. 

1*0 afeertain by this metli^ ll|c comparative dend- 
ties, or the Kgbtr.bjf.ih^ moon and or that 

of a candle, the moon's mtdt be recei ve ! up- 

on a plane white furface# at an angle of incidence of 
about 6o^ and tlie csbdk placed in the line of the re- 
flexion of the moon’s rays.firom this furface ; when tlic 


Lamp* 


the intenlity of the light qi A H is sc and the in 
tenfity of the light B at the /me place ^ 
as it ^ by the /uppofitibht it wilTbe 


and 


m 


shadows of the cylinder, '’qorfefponding to ilic moon 
light and to that of the cadi^e, being brought to he of 
equal denflty, by removing the candle farthc 
bringing it nearer to the centre, of the white plane, m 
the occaflon may require, the ioteniiiv vjMlie nioon** 
light tvill be equal to tlwt of the candle .// /Ar w."// 
mfatire of the candle from tie plane. 

To afeertain theintenfityof the light of the lie iven-, 
by day or by^ight, this light mud be let into a il;u k -.i- 
ed room through a long tube blackened on the iuiidf, 
firhefl its intenfity may be compared wdth that ui a eiiinlic 
or lamp by the method above deferibed. 

The Count, however, has contrived an apparatin for 
.afeertaining 'the intendty of the fun’s light, corr[)‘red 
with thd light emitted by any artifieial lllmniTiator, witfi 
much greater accuracy than it can be done by this lim- 
p!e method. That apparatus we fliall dcfcrilic uin'er 
the title pHOTOMEFEit in this .Sw//»/.wrw/ ; and in the 
mean time we proceed to lay before our readers the u - 

tlic 


llmt the (liiK]ows.li;ifi%^ eqiml denfity at any given 
pofnr, ihc' Intenliues of the ittiuninating rays muft of 
nect^ii^ty be efuid at thatipohit alfo, is hence evidcn|, 
that the tot^l aUence of B^bt being perfeA blacknefr, 

Hi)d the fliadow correfpopding to one of the lights in fults of his exptrixnexits as they relate to ccijiioiny i 
quediofi being deeper or fiimter, according as it is more, production of artiflcial light, 
or lefs enlightened by, other,, when the ^hydpv^ are 
eqiud^ the intcniUs^^fijF the illomtnatiftg rayiifmdft be 
eqiiai likewife* , ' ‘ . 

Ill removing the lights, in order to bring the ibadows 
to be of the fame denf)ty, care muft be taken to recede 
from, or advance towards; the centre of the paper in a 
ilraight line, io that the one light may always be foimii 
cxattly in the line of refleflion of the other ; otherwise, 


The brilliancy of Argand’s lamp is not only ur.i iv.il- ^ 
led, but the invention is in thehighcll h jnee ingcfi!«.-i„ 
apd. the iiillrument ufcfu! for niaiiy purpolc-i ; bur 
to judge of its real merits as an iilurninntnr. it \v.i: i r- 
ceflary toknow whether it given more ]i;^lir ili.m m ni' 
lamp in proportion to the oil confumuL 'I bis p jir. ’ 
termined in the following manner : 


^x 

lie d. - 


r .s .■! ( jI 

■■.'I'tlU il, 

'.1 * ■-•«!, l.y 

1 Ar, 


Having placed an Argand’s lamp, well trimm 


ned, ;ind 


'I'P, r.i) l 

the rays from the different lights falling upon the papA, with its greateft brilliancy, before his pUtfj 'utrr, > j 

and coiilcquently upon the ihadows, at different angles^ "and over sgaiuft it S’ very excellent common Ian p, wub ’ 
will render the expenment fallacious. 1 riband wick about an inch wide, and wbivli bumiiti ' 'ii r, 

When the intenfity of one ftrong light is compared .virith a clear, bright Same, without the lead npjKaiar<i: ' ^ 

wiih the intcnfiiies of feverab fmallcr lights taken toga- of fiitoke, he found tbs intenfitics of the light 
thcr, the fmaller lights fliould be placed in a line per- by the two lamps to be to each other as 1795^1 to 

9063; the dcnlitics of’,the fliadowu being equal when, 
the Argand’s being placed at the diftance of 


peiidicular to a line drawn to the centre of the Ppper, 
and*&8 near to each other as pofTible ; and it is likewife 
necefl'aiy to place them at a greater diftance from the 
paper than when only fiiigle lights are compared 

In all cafes, it is abfoliitely neceflary to take the 
greaieft raic tjiat the lights compared be properly trim- 
med, 8nd that they burn clear and equally, otherwife 
the refults of the experiments will be extremely irregular 
and inconclufivc. It is aflon’hing wha^ a difl'erence 
there is in the quantities of light emitted by the fame 
candle, when it burns with its greateft brilliancy, and 
when it has grown dim for want of fiiuifing. But as 
this diminuticyStfAf light is progrefllve, and as the eye 
SuPTL. VoL. II. Part I. 
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the common lamp was ptacftd .at the diliance of 95,2 
inches, from the field of tha photometer. 

Both lamps having very ex^ly weighed when 
they were lighted, they .wetfe .how f^Without being re- 
moved from their placea before the ^motointler) caufed 
to burn with the iarhe brilliancy juft, 30 minutes ; they 
were then cxtlpguifhed and weighed again, and were 
found to have confumed of oil, the Argand’s lamp 
•AVa* common lamp ^ Bavarian 

pound. 

Now, as the quantity of light produced by the Ar- 
I gand’s 
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Lamp, gand’s lamp, in this experiment, is to the quantity pro- after having caufed them to burn with precifcly the 
'duced by the co ninon lamp as 17956 to 9063, or as fame degree of biightiKis juji one complete hour^ he ex- 
1^7 10 100, while the quantity of oil confiiincd by the tingiiiflicd them both, and, weighing them a fetoii I 
fo mer Is to that confumed by the latter only in the time, he found that 100 parts of wax and 129 parts of 
ratio of 2 to 163, or as 155 to too, it is evident that oil had been coiifurncd. 

the quantity of light produced by the combuftion of a Hence it appears, that the confumpiion of bees wax 
givrMi quantity of oil In an Argand’s lamp is greater than is to the confumption of olive oil, in the produdion of 
that produced by burning the fame quantity in a com- the fame given quantity of light, as 100 U to 1 29. 
mon lamp, id the ratio of 187 to 155, or as 100 to 85. In this experiment no circumilance was ncgleded that 
'rhe favi^, therdbre, of oil which arifes from ma* could tend to render the rrfnlt of it conciutive ; care 
king ufe an Ar^nd's lamp inftead of t common was taken to fnuff the candle vei7 often with a pair of 
lamp, in the produjSUu' of light# is irvidefit ; and it ap« (harp feiffars, in order to make it bum conftantly with 
pears, from tl^t that that favlng cannot the fame degree of brilliancy ; and the light of the lamp 

amount to lefs thin /rr cm/; was, during;, whole time, kept in the raoft exa^t 

vantage of this fav'tn^may^ under cettain eircumAances, equilibrium light of the . candle, which was 

be counterbalanced by lueoftreuiences that mat attend cafily done bf:&clrfiQnaDy ^rawing' Oiu, a little more 
the making ufe of this haproved lampi our author dqes or lefs, one or more of ita $ve equawkks. Thefe 
not pretend to detenhine. ' wleka# which weft {diced in a 

'rhe Count made a confiderable uttihber of etpm^ to a !«««• drtwii from thd middle ilrfcit id the middk of 
!ui!c quail determine the relative quantities of light emitw the field qf thepbdrometeii abqqt^^itkdf ah inch 

ti ted by an Argand’s lamp and a common wax candle » in diameter each, otbdri 

o^;ht mi* and the general rcfult frfthcm is, that a coniii^ Ar-» aiidi when they 8^ Into 

.'cihyjm gaud’s lamp, bumingfWith jts ufual biightncli, gim one.^oaul, thiii, fiamc, without 

i'nm^ nd *** *• ooid^good wix-candlcs 1 hut the the lead s^araimcdfi^ ' ^ 

hy d com r?ze8 and qualifies of candko^irc fo various, and the ^ 1 u. Order to ^cert^n thede^ of olive** 

pi in W.1X light produced by the fame dindle to fiaftuauitt, thal oh and r^oilr in ptwdM 9 ii^^ twb tamps, 

it is very difficult to afeettain, with any kind of pfict that juft ddcribed; M!;e]diite^ ufe of ; and, the ex- 
fion, what a common wax-candle is, or how Umch kghit/mb^inent being hiWtor;w$iilt a)f the con* 

if ought to give. He once Ibund that his At|aiiidy of olm*^ 

l imp! when it was burning with kt greateft btilbau^y. . w the, {j^udichi as 1x9 

;.'ave twelve times as much light as a good wmt 
';jths of in inch in diameter, but nevpr' more. ^ 

In determine to what the ordinary variatidoe liS tW/^apd/my.pure liutse^j^^^^ <^:hKve« 

of light emitted by a- common .wax candte. 'oj|'applS^;tp be 
thl : f ' rt\\yrhi amount, he took fuch a candle,, and, lighting k, oe Wing 

cMi.r c.i !y ])]aced ii before the photometer, and over agaiiift it an. T/ith a tatlqw candle l oa^.#)kU'^tWqat^ by berug 
CAiitiits. y^rgand’s lamp, which was burning with a very fteady . often foufi^. was i^de cdnftaotiy with the 

flan.r ; r.nd meafuring the intenfity of the light emkted . greateft polfih^ bnllmb^^^pS^ecL' whc^^ 
jy the candle from time to lime, during ah bouri jthc" cd %hr,awtAg 

candle being occafionally fuuffcd'vrhen it aprT«s'^ ifi ; 

Ih-iud ill need of it, its light was found to vary jfrom fiw VefC very; * 

to about 60. 'fhe liglif offc wax-candle of an Wtrifor* .WWrni bright flame, 

quality was P.ill more unequal; but even thiaiyusMt the eofifUm{^f]ih qf thc'^ 

triiiiiig, con paTcd to the inequatiticB of the light of a ,^the ulluw* as tab ta'toi the caidle 

t-dlow ci.ndle. • With t dim 

An otilinary tallow- candle, of rather an htferior q[iik«; Jlhas ^ the confumpttoui 229, 
lity, havirg been jiiil fiiuffcd, atid building inth .kjt ..ftp that tbe 
greatell brilliancy, its light was $ 0 , 190 ^' m elmW ^ luftesd ufrhhfeg: as produAtVe of light in 

nutis it was but 39 ; after cig^t . minutes ' amre ,!!^ ' its coiihWHon u^ 

elapfed, its light was reduciSd td'rg t hod iotcU minxes the eiUiftfe was k^ conft^y wefl fntiffed, was no\/, 

more, or twenty- nine miuiites had bScU {buffo when the caiklle was fuffered to burn with u dim light, 

eci, its light was nrduo^ .tj^ by far lefs fo that oil. 

fimffed, it recovered its brilUaUcy, to^ . ^ this is not all ; what is dill more extraordinary 

Of the re- ^ ^ isf th»t the very fame candle, burning with a long wick, 

lutivcquan -wsx and of ofifC-oil prodoAion of and a dim light, aAually confumed more tallono than 

titicMof light, the Count pr^sftj^^ .lAq following manner: when, being properly fniifTed, It burnt with* a cldar, 
bres-wax, Jbiaving provided of the beft bright flame, and gave i>car three times as much light. 

luive^il, quality, ,6B of and about four To be enabled to judge of the rdativ/: quantities of 

) inches in length, Uoft a qqth five finall wicks, which light aAually produced by the candle in the two ^expert- 

■Ai\d till* he had found upon: trial to.ftm the fame quantity of ments, it will fufficc co know, that in order to counter** 

^ cafldlr, heVcighw very cxaAly the candle balance thi^ light at the field of the photometer^ it rc- 
in^he^Lro- thttk, placing them at quired, in the former experiment, the confumption of 

dudiioii i;f equal diftaiiccs (forty inches) before the field of the pho- 141 parts, but in the latter only the confumption of 64 

ii^hc. tomeier, he Tghted them both at the fame ume ; and, parts, of olive-oil. But in the former experiment 1 lo, 

and- 
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l.amp. ami lii the latter 1 14., parts of tallove were afliially found 
^to be’coiifumed. Tlitfe parts were 8iy2th8 of a Bava- 
rian pound. 

From the refuUs of all the foregoing experiment g, it 
appears that the relative expence of the undermention- 
ed inflammable fubilanccs, in the produdion of lights ig 
as foliuwg: 

Kqunl Parti 
in Weight. 

Bees wax. A good wax-candlcy kept well 
fnutFcdf and burning with a 
dear, bright flame, > - • 

Tallow. A good tallow candle, kept well 
‘ ^fnuffed, and burning wjth a 
blight flannel • * * *** , - ^ 
lihe (ame. tallpw-cindlei lb^inp( 

^ very diiti fer want df &^ngi 
.Olive-ofl. an Aig|afid*a tiuh • 

. " with .a telear, bright flame, 

■ 3 f ■ ,. 

IRape oil Bhitit ftt tlm ♦ r 

Liofeed-odr^Likewffe bimti la the fame 
. 'maafieir^ t ^ 

With the torpjpdtigCi^ci iaij^ ^ pViecr jeutrent of 
the therein of 

produced by tl^fe diijBcm ^taiala may vtoy reamly 
*i>e computed. ' ^ 


ICO 


lOl 

a 19. 
116 
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of the former Is rrd, and of the latter, blue. Tn Lite 
manner, the fliadow from an Vrgand lamp is led, ‘.hen 
placed by that ot a tallow c/mdle, which is blue 

The following table will fhew, according, to Mr Haf. 
fciifratz, ahe proportional di'lance that different lumi- 
nous bodies fhould be placed at to prodiice an ecjually in- 
tenfe (hadow from the fame obje<ft. The fecond colunnn 

f ives the proportional intenfity of each light, which is 
nown to be in proportion to the iquares o? the diflancea 
of luminous bodies giving the fame depth of f^tadnw. 
The third column 'ftews the quantity of combudible 
matter conAimjtd rn the hhUr .by c^ch mode of giving 
light, which Mr Haffenfmtgf^clft^ frqin the average 




. 1 * 5 '-: 


r*o 


Atgaml ^ Oil of poppy feed 10^ 
lamps C — of fifties , ; 

iJvfth j — of oolc^feed ^ 

- > • 

Common! Oilof cole-fi^., ^ 6.7; 
alamos >— of fifties 6.5; 
with J •*— of po|)py-reed g.g 1 


I candle 

candle ^ 


5.91 


Tnten- 
‘ fity. 

Jiitn 

ti?) 

. « fu 
mcu 
JCf 
hair 

♦.ity 

ttjni- 

i. 4 for 

etjinl 

mren- 

fltlt-M. 

fO.OOO 

n 

M 

10 00c 

23*77 

! 3-77 

8 54 *; 

14.1S 

I 6.59 

4.588 

8.«i 

-9.2 

4 vf 5 <' 

9 M 

.o^> 

3 ' 5 <-' 


:o.i4 

3501 

9 23 


^• 9 y.; 

7 - 5 -I 

2^17 

2991 

« *3 

:7.4s 

1 ‘«‘7 

9 .'i 



Mint 


t^'c-fmive __ _ _ , . , 

the Qoii»p«r.6*einttii$^;'^4M.ltg{^^ . ouiiijShr of fpermiceri s — s= 

C^vnt aandoi^iM Argaitd V , . . . tuJiL^u . r ,1 i 

orffllAt of 

it foott rftfef' it tw %littd.' ^Wiwn two leitnW \ 

diet, of diflerent in wmpwifon !*g**** 

««:h’ other, the lhadQw.ai^i4> noloan, Tlwtfri»» :^|KS2,^^ * l.gUt e^ud to 

the weakeft light » blue, aiid the ilroftgeft, l«!Jp^ ;biirfliWP9PPy fe«l oil, ,i will re 



paring the fhadows from different luminous bodies, they 
will^bc red or blue rcfpcftivcly, in tlic following order: 

• /. I.ight of the fun. 

— - of the moon, 

— of Argand lamps. 

• — • of tallow-caridlcs. 

— - of wax ditto. 

— of fpermaceti ditto. ^ 

of common lamps. 

• • 

‘ I'hat is to fay, when a body ia illuminated by the 
fun and by any other luminous fubtlance, the (hadow 


at, l>ttto dpi 
aSj Ditto d^<;; 

*85 tSpermao^ OM 
333 Hollow dhte;,C.^;''X;<^;' •'■ 
tA/i Wait 


pjppy feed oil 


546 Wax dittos' 

Mr Haflenftatz next f^ki^ potWhf the cromparativc 
price of thefc articles ; by whiel^he fipdt, that in I'ecif 
the raofl. expenfivc light is that proc^iiced from wax- 
caiidlcs; and the molt economical^ that from cil of cole- 
feed, burned in Argand lamps. 

The chief difference between the Argand and com. 

1 2 mon 




quantity of combuftible matter refiuired 
iQ produce eyW lights at equal diftances, may be ob- 

were ./TIk, ^ the were roun^ 'Aus, it a gi^n intenfity of liglit, cxpnffcd by 

^IHDUII; thirtr^.;C(i(tO.0.thi^. The taUqw^ |.toi,'h« beenp^oeed by a confumution of 9. ,3 of 
fpenhxc^i.ci^ka.^ ^ ^ tpertnaccti in thefc the fame luminous body ^4l mo- 

light of io,odo,hy cooruo.ing in tht fame time a 
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LAiicaflilre mon lair.p is, i!iat in t'r.i* latur nuich of tlie oil is vi>!a- red by the Chinefe, ns cheaper, lighter, lefs liable tone- I-antern. 
tilizal vitliJi t coinhulhou, and hence the uiipleafant cident, and, in cafe of accident, more ealily repaired ; ‘ 
fraell which it j )rovliJces ; whereas in the former, the many of llicrn wtic about two feet in the diameter, and 
^ heat is fo g4(at\'it the top of the wick, that all the oil in the form of a cylinder, with the ends rounded off, 
is decoinpufed in parting tluough, llie difpofifion of the and the edges meeting in the point to which the fuf- 
wiek allowing ilie free accefs ilf air to aflirt combiillioii. pending cords were tied. Each lantern conhiud of 
h J^(nIld therefore follow, that the Argand bmp con- an uniform piece of horn, the joints, or feams, being 
luines lefs fuel to produce a given light than the com- rendered invifible by an art found out by the Chi- 
mon bmp, and this, as we have feen, is the opinion of nelc ; among whom, the vail number of Inch laii- 
t'cmii Kumfbrd* Yet (Mr HafTcnfratz obfetves) there terns ufed in their dwelling houfes and temples, as well 
aie two ctrcumllaiicea that prevent the full effc£l of the as on the occafiona of their feilivab and proceflions, 
cumpletc combuftion in the Avgand lamp. The one have led to many trials for improving ihcir coiillruc- 
ii, that the glafa cyUndier- abforbs a part ot the rays of tion. The horns generally employed are rhofe of rticcp 
liglit as they the other* that the column and goats. The ufual method of managing them, ac- 

ot light proiNccdihg the inner furface the wick, cording to. the information obtained upon the fpot, is 
is, in pari, loll, by bring obliged to pafs through that to bend them by immerfion in boilin^'water, after 
from the outer furfacc. ^Count Romford allows the firft which they are cut open and flattened tjihey then cafi- 
c jiife ( f diminution of light, and caimates it at :t854, ly fcak, or are fepaiSted into two or ihhe thin laminw. 
imt not the latter. The auihpr of thia aicmoir, in re- or plates. In order that thefe plates (hould be made.to 
pealing C ornu llumford’s experiments, alfcrts, that join, they are eximfed to the penetrs^tjug effta ofdlcam, 
when two candles are pbeed fo that the light of the by which they me.icnderedMmpllpcto^^^^ foft.. In this 
one L obliged to p^ft through that of the other, the ftate the edges of theprideis to be jpinw arc. carefully 
lum of the light fo puaduced is not Co ftrong as when feraped and lUntedoff, fo tbt pieces overlapping 

they are placed lide by tidepfor in the firft cafe, apart «ach other fliall not exceed tlie thickmfs of 

of the liiii.lmott light is iibforhed by the foremoft. the plate In any other pifctt. By apolyiwg the edges,. 

I.ANCAvSMlRK. in the account which we have thus prepared^ immedUtcljr to and preffing 

glvai cf that county in xMt Encychf^tdia^ an obliging them with pincers, they inirmaiety adhere, and incorpo- 
tonvlpvMidcLl has pointed out to us lome miftakes. He rating, form* one fubftaiUCe,. fimibr in every refpeit to 
ailiiTcs us that the (ea coaft, yrherc we underftpod the the other parts; and thua umroim. pieces. of horn may 
aiiYuifphvre to be loaded with fttch exhalations B&prth piafcp|ure;4 to almoft .^y .extea^^^^ ;lt is a contrivance 
.luce malignant and intermitting fevers, is. retnaikii^ly litlfe Ipiown elfewhere, Irnsrpyer |^nip)e 
healthy; and he fpeaks from experience, liafmg'-h&d pcatsto.be; and perha|M 

('P ih.u coaft for forty years. He affures us likew'tfe, orttitted l^^the geaifral h^y beelTcis* 

riiai the Duke of Bridgewateris inland Ravigstion was to Us^complctc fuccefif. ' . r < 

begun ioon after, if not before, the year 1736, and that SucH ianterns as thefe be ttery proper foe mi- 
Ik (iIk writer), fo early as 1764, was one of a party Utary ttore houfeS; and Rocho^pf 
ho failed up the fough or edit a confiderablc way to was <;mployedi fiuce the cpmmxncehitnt tfie prefeot 
f e iiow the coals were worked. iHie fame correfpbti*. , war, to make them,!}! the mariiie ftorc. 
ikiit Ims pointed out a few iniftakcs in our account of * hobfes of trance* was thus engaged, how- ‘ 

LANC.AS rEH, the capiiidof the county. •* Tbat. Cver, R^occurred to him* tpigbt fup^y the prefe 
town (he fays) carries on no trade whatever with Ndr|h . foig wautS'of l^hejmivy whbotit.hm;n, merely by mling 
Air.eiica, but a very confiderablc one with Jamuca and bp the iDterftices' of wtre-clblh mtb fine iranfparent 
I Ik' other Welt India iflands, in verteb of from too. to ^ In carrying this thought iuto execution, he at 
\> tons burthen. It exports to thefe iflands all ftich ' hrfl tinned the imn wires of ibc .fleve cierth he made » 
IblLini nMuiifaiflureB as they have occafioti for,. IrHh; ' ; but afterwards fouiiid'it^'more convenient, in 
a.id iriud pruvilions of all kinds, fucH as Irffli , rcfpefl, to give ttKit.-iSght ebatuig of otlpAmt to 
lutf, poik, butler, See, It trades alfo to thC Baltic,, .prefetve it fr<m rutt. ghte' he made ufe of was 

i\)itugal, ilarnburgh, &c. to a UrgcamoMUCj and feme '.' aflorded by botlihg thr ^ijfopsnga of parchment wftli 
of itb ihips with tlicir c’aigpci have of late bie^' worth the atr bladders And meir^mics of feaflfh ; materials 
• 1 om L. 60 to L. 80,00.0. ItorKng. It. has* »o which he lifed, not from any notion that they were pre- 

(-(immunicarion by water Wtil^ Mer^T'r Dee, ferable to ifinglaft* but hCcaule they were.tne cheapefl 

<.\c. as \vc have faid; Vet 00 farther he could procure. He added the juice of g^rhe and cy- 

than to nfar PrefloU .i« I^aiulc^lrc/^ The ooroiniiui- dcr to bis coinpofllion, in fuch proportion^ us he found 
cation with thefe rival:#. inteiided to' be com., to communicate great tenacity, and fomewh.'it more of ” 

plclcd ; but be practicable is, ac- tranfparcnce than, it would have purtefl'ed wiihuui tliem. 

cording to our Into this tranfparent and veiy pure glue or.,Ji^e.hc- 

Sir’ George Staunton planged his wire cloth, which came out with its inttr- 
informa us,' fome were fuch iticcs lilled with the compound. It is rcqiiilite that the 

as wc have ddBsrjbe^.^^V^^ of thin filk gauze, flze fhould pofllfs a determinate heat and (onflilcTice, con- 
painted or: wrought! to n^^e*work with figures of cerning which experience alone muft guide the operator, 
birds, infers,; flowers* or fAiIt, and ftretched on neat When this prepared wire cloth is fixed in the lan- 
ftames >f wood. Others, however, were very diflerent, tern, it inuft be defended from moifture by a coating of 
being entitiely made o£ hoi a. Thefe were fo thin and pure drying linfeed oil ; but even in this flatc it is not 
Iranfparent, that they were taken at firft for glafs ; a fit to be expofed to the weather. The eafe with which 
material to which, for this purpofe, the horn is prefer* thefe lanterns are repaired in caic of accident, by a 
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coating of jrKio, le pointed out as a great advan- irodiiftioii of a new ftciion into the menn'vor.nj', 

tagc hy the inventor; ulio iikewifc i^fornv^ us, tliat ftivngthcns the relation of ilii*; idimly lu tlic next order 

they were ufed in the expedition 10 Ireland as iigual of iht: a/ion<r. In fad, the grealci part of the genera 
linrcrns, though contrary to his wHhes. of the ar oni-, as they liavc in the fan.e llowei fcveral 

J-APIS Fi/NoirPK, a fpecics of earth found near fruits, witrfi luimerous l.r is, difl’er in this particular 

Komc, Naples, and Florence, of which the following from all the genera of the menifpeima: ; and by placing 
account is. taken from the A'ir'w Letivten them the Urdizabala, we. cllablifh a natural 

yicafhmy rj' Sciences ai 6 ’/or/ 7 W//r for the year 1797; tranfition. I n order ta confinn tliefe rcfemblances, it 

Near Naples the lapis funglfer is found in the chalk- only remains to examine the iididc of the fnilt, and par- 
hills like a white llaladites, intermixed with a great ticitlarly the ftrudllire of the ik(;ds. Tiiofc of the me- 
many fine roots of Ihrubs ; and near Florence there is a tiifpermss arc rrniform, at kafi oo^ the infide, iaclofed in 
fpecitft of it, confining of hardened turf, which is dug a hinged pericarpinin, and jcbnl^mhg in their upper 
up near volcanoes. The author made experinients with part a very fmalf dicotyledd^^ The charac- 

a piece piocur^d from Italy, and found that too parts ters that wi^^h^ve givm of render pro- 

contain from 4 5 46 filiceous eariH, 2 $ arglUac^us bahlc a fimilar jta 

earth, 7 cara^eous earth, and aocali of iron, with JLARMIERV *a ai^Ujeftai^i. a flat fquare member 

fomc white ttlSgnefia and vegetable alkali. It ia well of th« cornice brio and jets out tai the ll; 

known, that when this friable fpedes of ftoneitpre^^ being fo calk4^ from itii is to difperfc the 

ferved in cellars and moiftened with watcTj. it wodnees water, and caufe it t6 dtftanc^ from the wall, 

nbutidHUce of eauble mtifiiroafh^ which m lUly irt, by drop, or^ai it Wc^'by ttad; /a/vvt- in French 
highly elleemed and brought to flrft tables. Vlenee^ figmfymg a teat* 

the oV-igin its name.: \ Pkiiiiarium, adj^KtliDe drawn through 

L A RDIZ ABAL A, k jp^erius of plants belot^^ the vertex of the feetiou of within the fame, and 

ing to the tt is a native '^pacallel to the b^fe. 

of Chili, and ip thus deferibed m Permtfe's Voyage, Sec /Joir/e Encycl. 

from drawings fent to Franee by La Mattihiere* The ► Law^ Tranfmerfum of hyperbola, is the right 
havrs are alternate, omfbbtilalks thfl^ted at their bPffe-. line between the vertices of the two oppoiitc iVi^tioiis, 
Each leaf is bl ternat^i, that ia tO'fay, ft IS divided intd ; or that |MiiTof their common axis lying Letwetn the 
three leaflets, '.each of which fg a^m fubdi vided into thme ’ op^fnv cones. . 

oval fharp^ pointed foHoles,r Wh£h;wlltn young,, arit Ctis '''' LAyA. In addition to the obfervatioms ot Sir 
tire, but afterwards become ol^urely Id^. The^ Bergmann, Formes, and J:)alni. 11, 

flowers,' difpofed^ in fitrmk a<^ pendent dtuftiS^’ ' qi‘;lhc iompoftion of difteient lavas, which Imw uvtn 
towaids the top pf ^ aod of the bi^^S in the ' ^ ^vefl in the Enryclofsedia^ wc cannot refufr o\n{v; . .'- 
axillic of the k^verv ' is dioGciu|^ At tb^ the pleafure of noticing, in this place, thofe ai Sir 

baft of each dufler^b)pwma ate two fmalb James Hall. From a. number of wclkdevifed txpt - 

eiyal, floml leaWp* ' . .V , V , riraents, Sir James thinks hiniftif warranted to ton- 

MAtJE of-* fix. 'eapandiug clude> that lava and whinflone are iriiiinfically the lair.c 

leaves, oblong oval|\and obtufe, of whieb the three out- fdbflaiice $ and their apparent oiifcrcn.-cs aufe 
ermoiV arc the largeii, C’<?raft» compofed.^iif lharp ; whoBy from the d^^tmftanccs under which they lu'vt* 
lahctolated petals^ piipofite to, Hind Abrter tlAn, the ,pi(kd from a liquid, to . a iblid Aate The lavas' u 

leaves of the cnly*#» • A oyUrpSer fjrdm ; the c€ntf«[ yi^elf kaown, have been cooled rSpIdly in the upen air, 

of the flower offtk length of the pmls, terromated by ':aiid the whins (accotding to Dr Hiiiion*« lIicdiv, 
flx oblong bilocular anthets, wliicH open from ■ which. Sir James feeins 'willing to adopt) flowly ir, ij.t 

• KiMxxa fimilar to that cif bowels of the earth. 

male'flower* but larger. CicrolU inferted beiieat^ tH#- . Thou^ we are far from adopting that theory in all 
pidil, compofed of hx petal#, rarely entne, but gecierab ; itft.,pac|ar^P^ Which we think infuptialik ubjcMioii., may 
Jy bitld or trUid at chei/ fummit : rhorter ihan the leaves^ toHde ,^jtec BXaTH, EneyeL n'" lao), we admit, that 
of the calyx. j ' )»vi«g the fame iufentoft,,:|he..f^^fsments pf go far to cllabliih 

as the coiolla ; filaments fllftitiCt, broad, vety ihort, 4Ud wUnilonc. 'VI experiii 

rounding the piftil ; mthersy fix, upright, obhmg, fpeoits of wliiui 

tninated, bantiiv Seed /W, ctlb, from three to broken f»-om the 

h>ng, gibbous on the uutiidc, of nearly the lcngth'w?*rii^jtHO^ JBfa»a bjrjd I 

the corolla ; ftylcs none ; .ftigniata, iilting, oblong, ittolbrigferf W^ by fufion and 

miwient. Berries^ equal in number to the cells, oblong, fubfeipHfCit » rapid. coplK®^ of perftCt glak. 

acuminated (Ji vided into fix cells, coBtaiuing fcverd This was fub- 

anguliTr feeds. Flora Peruviana ^ jcAed to a redu- 

The general chara<^er of the lardizabala evidently ced to a of Wedge- 

places this new genus among the family of the . wood, was niaiotamH^.mEmiip^^ tWj^rs ; when 

n/cT, whicfi it is related by its climbing italk, its the cnicibk was or allow- 

buiiches of dia'cious flowers, by its fix petals, lUrniaa, ed to cool yritfa was, 

and leaves of its calyx, by its piflil, compofed of from that in every cafe the the character 

three to fix cells, which contain as many feeds. Itdif- of glafs, and by crylialiixition hml aRiimed in all re- 
fers from the known genera of this order only in its fpedls that of an brigjnal whinflone. It ibttft be owned, 
fruit, which, inflead of being monofpermous, contains that in moft cafes the new produflion did not exadly 
fevcral feeds. /Phis chaiaf ter, which requires the in- rcfemblc the |)articular original from which it was form- 
ed. 
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but r)trir o»hor on;, iual ol tic T'Oc. cl-ifs ; owirij ba\ing propoftJ ati extraordinary pirryiiiim for the bed I^nvoificf. 
10 aoculciitjl vatli ius 111 the mode of rc f. Igcraiion, ami and clieapell mode of Uglitia-r the ibccia t^f a larg« city, — — 
to cliemical t lnr';-(.g which iinavoidjiljly took place do- J^avoificr obtained the gold medal; and his memoir, 
ling the proev-fs. In the cafe, linwcver, of the rock of full *)f nice invclligation, was printed by the Academy. 
Edinburgh callle, and of of the bafal^c colnmna Into iliat body he was received on the i ^lh May 176S, 
of Sfaffa, the artificial fubllanceft bear a complete re- in fpUe of a formidable oppofition ; and to its fervioc 
Itmblarce to thtii origiuali, both in cohnir and uxtuic. he ever after devoted his labouri, and became one of its 
'J'hc lavas were now treated in the fame way, and molt iifeful alTociates and coadjutotB. 
weic each, by fiiiiou and rapid cooling, reduced, as the His attention was fnccciiivcly occupied with every 
wliiuftoncs bad been, to glafs. 'rhis^dafs, when fufed branch of phyfical and mathematical fcitncc. The pre- 
again and cooled flowly, yielded the fame kind of cry- tended converfion of water into earth, the analyfia of 
ilalli^ed, ilony, or earthy, inafibi complexly rcfembltng Kypfum in ilie neighbourhood of Paris, the cryita]liaa< 
an original wjhtQ or lat9* ' ^ the Cuc^ts produced by the grande de hupe 

Although tie. mtMal ftnifiure thus of the fipardeh of the Infanta, theprojed of bringing 

counted for, yet '^&'vjHTnes was e^ib|ur^<^ with the < watcr^ot& PTvette to Paris, the congclatioiv^f water, 
lUtc of ita externiid fut^ace which, though cookd in and the j^heiu>|a(i^ of thunder ami the aui^'a borealis 
coiitad with the open air, & feldoni or ne?er vitreous, occupied his aUjeOiltm. ^ >> 

holding an intermediate flatiofi betw^ gkfs and , Jouitieys, undertaken in concm witlvpuettard into 

but this difficulty was removedby a earcuiaftancewhi^' every diftriA of Prance, enabled him to promire niim‘> 
took place in the courfe of thj^f exparid^ta. It was ' l^rlna fi^erials thwart; a dcCbriptioii of the lith^kgit, 
found, that a finali niece of glafs of any of the lavas, or,. and ^ntralqgtcfd aspire i thefe he arranged mt6 a 
cif feveral of the whins^. being introduced into t snufle, kind of chart, looted little of bein^ completed, 

the temperature of whlcK yfS at any pomC between the They ftrSed :id(b as a jSobndatidn fbf a^ore labori« 

20th and the 22d de^e ^.Wedgewood^s fe4e, tbd ptk work of his oja llalvplatioiu and 

glafs became quite foft ih fpaceof one. ipihutir^.biiiti^ the forp^tbq of ^Ja^errelf,, a ’mrk of wbx^ 

being allowed to remain till the end of a {econid 

it washiund to have beconfie hfM throughout iti PfOhOh'Adadetdyi^f^^ 1.787. . AO the. 

qucnce of a rapid cryffallixation, to haee^ itBch.>mt!^ .^%iN;afie and all ihe wcie devoted to. . 

of glafs, and to have become by ,f S or 14 degrees mqrief pf toAavc a 

iMfiifible, being unaffeded by any heat under 30, tkougk jpnrttCtdarrUU* 

the glafs had been fufible at \ ft^orat 1 6K Thi| acd^nb;': . ^l.ah ^cb of the; V 

ed for the fcoria on the furfacs of lavas t dectdi^ 'i^S' kim, '^7; 

fiance even at the furface, , being in contsd.ydtk^tne !/ i)le^i;«|l>ftk eaclufivctyvM|\.^|^tft^^ 
flowing llrcam, and furrouaded With heated air, cbuld ^^cted his iia^ ^ ' ' 

not cool with exceflive rapidity 4 and the experiment 

Ihcws, that fliould any. part of tht mab, in defeepding hpu|(kf^ to t,he philofopi^ical World; Pfkllieyji 

Itent,' employ more than one Or two minutea in cooling ^'.Scheele, Cavialidiibi aaq to ph^ 

i'roin 22 to 20, it would infalliMy lofe its yitnouaohi|^' fidtogWs a of ittey: fa^^^oOimeoced 

vacter. ' ' ' . ® Whiqh become 

Independently of any allufiou tO (j^ftedior to geq^ . 
theory, Sir James Hall flatters hwcif that \ 

riments may be of feme importance, by^^fl^pUfyi^4ke^.;.;' Il>wi# Atack' 

biilory of volcanoes; and, above aV, by.fupei^od^g";^ this diii^very^. 

fome very extreordiniry, and, he cohccivji^, Ufi^l^ofo-' bn' at^tioo ,tO. i;lus mexhaUffible &UQtf|id^af 
phical opinions advanced with regatd to keat, ioftan^y pctceimd^byakind 

which has been bated as poff'efling very career Which. Uy b^ him, and tm' induenee 

and asadtingby fome occult and inconceWable^^jS^ce, ioeW fcJencc w<mid necefranty ha^ over the » 

or with the help cf fomc invifible mot, .fi^is.te ^ of phyfical rinerahes. O/ thofe who had 

dure liquidity without fliBon. Tbclc CKptrimcntcr.waB 

wlrch haw been rnalptaliwd Irj^fly J^JeAley rbutfaftsth^ 

mod cehbiated naturaljtfa ly un|iroduAive id fats hands » on every occajioii lie was 

from the difficulty of 'scady fmme foroe cnide hypgthefis, wUcb as haflily 

ter of lavas when he abandoned. Lavoifier was imbued with the true 

ihc7 affume in confej^V^S ^pw fptritof induflive philofopKy ; his obfervations, 'emi- 

liut row be hopes from the necef* nenily precife and luminous, always pointed to general 

fity of fuch fiiice fhephe- views. In 1774, he publlfhcd his chemical opnfculcs, 

nomena have beeW[fiflwj|him by the Ample, whidi ooniained a very neat hiAory of all that had been 

tbo igh unnoti^t p^:in^^qf?.ir;tfrtgeration^’ and have done with rcfpcA to gifes, and coRcludcd with the au- 
been repeated, Ojjpih. and ealk and certainty thot’s capital experiments, by which it* was proved, 

in a fmall chswibej? / ' that metals, in calcination, derive their augmentation of 

L AVOlSIEk (Anldml Laurent V, w^ born in Pa- weight from the abforption of air. Soon afterward, he 
ris on ib-^a^th of Augiift lyij* His father, who di- (hewed, in oppofition to Piicftlcy, that nitrous acid is 
reded his education, was opulent, ,and fpnrcd ivj coA compofed of air ; a remark, of which the importance 
for his iiiptoVemer.t. The youth (hewed a decided appt*ared in the fequd. His ingenuity as a chcniiA 
tailc for the phy fical fciences. in 176{, government was*now fo well known, that in 1 7 76 Turgot employ- 
2 ' ^ cd 
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tavoifier. ed him to infpe^^ the maniifadiurc of gun-powder. He removed from it all m)ilery iud obfcur.tj , that he ven- I ivo Tiff. 
introdiicccl fome valuable iniprovementa, and, fiippref* tureJ to aunouucc to ihc wt»ildany difcovciy ofhitiown. 
fing the odious viliis in qudt of the materiala of fait* At length be eoinbiiud hii> philofophioal views into 
pelre, he yet quintupled its produce. The gun powder a ronfillcnt body, whiih he publiihed in J/dtj, under 
would now cairy 120 luifes, when formerly it would the title oig ELitiints of Cfhmtjlry ; a bo(>k ‘ which is a 
not reach 90. i'his fuperiority was indeed acknow- mud beautiful model of Icientitic compofition, clear, lo- 
ledged in the lad war. gioal, and elegant. It would be foreign to our piirpofc 

It had been alleged, that by frequent didillation Wa- to attempt an expodtion of the principles, or to f xpa« 
ter is converted into earth. I'hts qtiedion Lavoifier tmte on the mericB, of this celebrated fyllem ; which» 
refolved in 1 778, having fliewn that the earthy fediment within the ipace of a very few years, has been almod 
was owing to the continual erolion of the internal fur* untveriUljt ad^tljtf),^ and. which, if not the genuine in* 
face of the retort. Jo that fame year he made a more terpretliktioa olnij^i ^ near to it as the 

intcredtng difeovery ; namely, that the refpi^e por- prefent Sec Cu£mi&* 

tionofthe atiAofphere is a cohfiUue^t. prmetpkofdl . try 

acids, alhfr^ich be therefore itnoaSiu^ I'he laft^ phi* 

mod imporunk faft, and the SHI great ft^towarduhe lofophicat reWdhtSk ^ of Animals, 

new dbcmld^T whiph the oompolit|qd of water, aictr* waa rind t6 the Aiwdiiw)i^ 4th May 1791, and 
lainedin 1781! tnpmphahtfy comptetiM. / part vm in volume lor 1790. 

LavotSer (ibfeffed dedfive adyantam pyey^hljr^iih^ by lonie d^i0^|^]perJfnent6, made in con* 

tempmriesfjhe ftudStf agi^ acchr^hf'*^ JjutdStipia wfth Scania, hours perfpircs 

vefti^tsi^ f wd Ms w^lh didhM cdnruraes 33 dbneesof vital uir; 

riments oh dR6:.infl^tiieAts of the . from the Inn^ 8 cubic feet of cir* 

noft perfed cooftH^iof^f He ^ abW.to hold mhf§ ^ adages, bf which die-^rd is carbon and tvM>* 
hbiife, twkt eve^^w^k to^ wbj<di he oxygen ; that .Vdght of water difcliar* 

.ted.ei^htd^;<:h9r|f%ic..tlii^'^^ ounces, of which s 

-mimetmiil* and excdufivc of 6 ounces oV 

toftniAive pulmonary perfpiration. 

preceded the dpidim difcbverks were direded to the i.r.pruvemtut 0^ 

't^kpbcer;:l^{llie%m^s^ *• 

ferati'io j^gjrs afliftance wlikh I.avuiilci 

' king :w^'|Y,\wef^-«ea^^ he was di^Aing his new fyilem of che* 

''ahtmadteH^'^l'r^^ we muA add, that to him peitsms txclu* 

a founder* His own genius wu-i 

sdtgiAlbbi.rltl^i^^ Blagdcn, fete eondo£lor, and the talents of hisaflbeiates were 

'Li|ak|dyj||iit;;^ ai^ chiefly uldul in illuArating' difeoveries he himfelf had 

mdei he 6rft traced the plan of the revolution he had 
Italy, the; jplij|^ beei^ and his colleagues lud 

with iopui&w Md.^oteTiiS ideas. 

;%l^’tW€,uty>risMmes'bf the Academy of Sciences 
■ memoirs of Lavohier, re* 

fubjej^ ^ left u^iy^j^tied all the phenomena of the fcictice ; the 

tribute tit the .pi^^fa bU^/dciK«^f km of cmnbuiiton, gimeral and particular ; the ua* 

Utkin and bfpjp$jfi«A V inait* O^e of |he anatyfie of at?r.ofphcrical air ; the for mui i> u 

neiiu refnlting irdid^tfc^l^aifemU^ andtl^mAaeni^^ .«^,Sxhtipt| fluids ; the properties uf the n<at- 

of which ^as '^n afterwRrdi. feit inihe MademV of acids ; the aiiginwnta* 

and confcduently in ai) the ohyfical and chemical of burnt bodies ; the dccompo- 

that have been publilhj:^ m Xht taft twenty yeafa of water ^ the diffolmion cl 

l^rance, was the agrecmoai^ eftabKAed in the methb^ fermentation, and animali/.?.tio 3 i. 

of reafoning betwetn the ^tural philoft^hem and 15 years eonfecutivc, Lavoifjci purfued, 

geornetneians. The precifloni^ the feverity of ftyle, the route be had maiked out 

philoibidiical method of the latter, was infenfibly trah^^ h oi' f^d* 

fifed into\he minds of the former the phno&{di^;;,!|lm^; the nurnemus and 

• became difeiplined in the taSics of the noinetricia^'^ befet hi>Li. 

anckwere gradually moulded into their rciemblanee. \ Many^vi^tjpe^.tbe fend^ ';,^]||^d by Lavoilier, in a 
It was in the aflemblage of thefc talents ‘that Lavot* public and private .ca^acJlS^^f^ 10 the 

licT cmbcllifhcd and improved his own. When any new fciences, and to di'dfldi ! to the Aca- 

rtfnlt from fome important experiment prefented iifelf, demy after Buffon 

R rcAiIt which threatened to influence the whole iheo* mid order into the member 

ry of fhe fclehce, or which contradidted theories till of the Board of Confidilltiqiii, 

then adopted, he repeated it before this felcft focicly. in whatever wa.** goiOg fofwi^ds^ the new fy- 

Many times fuecefTivvIy he i' vited the fevtreA objee* fiem of meafutes was agitated, aiid it was propofej to 
tiuns of his critical friends ; and it w^as nof till after he determine a degree of the meridian, he marie eccunte 
*had fin mounted their objections, to the cuiiv'dion and en- expti inieiUs on tht expanfton of metals, and conili uct* 
tire pcrfuallon of the lociety ; it was uul till after he had ed a inetalliuc theimoifieter. By the Naiiuna! Convtn- 
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> tion li<* waa confulccJ on the means of improving the 
, manufacture of iifPi^uaUi aiul ol iiicrcahiii; the iliincul- 
ties of for|;ir),; them. 

Like a ijooil citizen, Lavoificr turned his thoughts 
to political economy. Between the yeari^ 1778 and 
1785, he allotted 240 arpents in the Vciidumois to expe- 
rinientai agriculture, and increafed the ufiial produce by 
t)Me ha]f. In 1791, he was invited by the Conditiient 
AffemUy to digril a plan for fimpllfytng the colleAion 
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take it out, and to fiifl’er this verf fiifible glufs to m/cr l e 
the iiilir*c of the crucible, to fccuic it fioni the gljfb of ^‘^^3 
the lead which lie meant to melt in it. The fiiperflu- 
ous gliifs was poured out ; the ci nelble again placed on 
its foot, and half a pound of litharge thrown into it 
with a fliovel. The cover was placed upon it while the 
litharge was melting ; and when it was thoroughly 
glowing and fluid, charcoal dull was fifted into the un- 
covered 'Crucible through a fievc, fo that the furfacc of 

.... 


of the taxea*^ vTbil. gave occafion to an excellent re- the litharge was completely covered with it. This im- 
port, afurwtrdii priiited with the lijJe of Ttrrtiorial mediately produced an effervcfccnce, and the riling of 

Lt‘L it... u . . #• .1 r • i- • . 


Ri'hes vf Framed At ildt Cii^i i 4 ibi he^was appointed 
commifTioner of trcifoiyi til whicli he tS* 

fe£led fome be^^al refer^ ^ > ‘V ‘ • 

During th^ RoheT^rreas didator- 

Ihip, Lavoifier toliilLa taanik Uiai he iorefaw he fhouM 
be ilripped of hia but that he wo^ wprk 

fur bis bretid. Tne profi^on , ^' apothecary ' w 


bubbles, by means of the reparation of the air occaiiun- 
cd by the redu^lion .of the lead* During this proceis, 
the cover was put, on, and a few coals thrown into the 
furnace t ^whtU' were burnt, every tljiftg in the 
crucible wa^ cjulct^ jutd the melted mafs Jf^poured in- 
to a warm .conicat'^ould:. /rhe crucibl^was ilieu agai n 
filled wkh half a pouod of the fame IWud of litharge, 


have fuitid him the beft.^ ; . J^iit hie slrcxdy and the furnace^ at^d charcoal'duA was fevml 

fixed. On the 8th of May t 7 p 4 i^a>nfNuided with aS times fifted 6vef tte m*^tted furface, till it was well cq- 
humers general, he fuflered on this tncrely vered before the nyall y^.thwwh out, a fufficienhfpace 

ciwfe he was richl , , being every tinBejelft.% tW "efiervefccnce; ITie firil 

f/avoifier waa tall, at^ of f graceful, fpjnghtiyap^ar- htafs had, in>the mean and, on exa- 

ance. He was mild, obliging, and extremely mipitioh, ix>iUuo^;|aCit;;pu^ at the bottom, 

adivc; and in his manUerii he was luuifFefledty plain jind lith^e at tfiia iithatge waa rc« 

and fimple. Many youn^* not biclfcd with die duoed with potaAes und 

pifis of fortune, but incited by their genius to Woo the taiuedi which weighed: found to con|aiii 

fcienccs, have confefled their obligations to him for pf Ws than ope*ba)f>gra(n pound. ^ 



w ould fieqnciitly viiit the cottages of indigcncgcLUnd there werp do f|9Si^t(blebfl^^of filvet, This 

dillitfs ; and long will hiS memory be cheriflied there. w^n then melted oyer fire,. a^ b*at«» 

but hib reputation, influtuce^ viitues, and weJth,^ gave ifc^V&rroed into n^fles. of a 

him a ^rreat preponderance, which unfortunately provo- known WHght, ' to be ufed g^d ahd’fifver, 

ktil the jealoufy of a crew of homicides, who m|de a and {br other purpofesje^ the thefc 

luort v( facnficing the lives of the beft of m<?n.to h frft- melting, Valeri maoe'M tine erd^e, whi<;h,, according 
>^uinary idol. . ' ; ' « 

Thi*; great and good man married^ in l 7 . 7 r,\MeT]e- were made. With red Icf^^ the 1 %^ 

Auni Picrette Paulze, daughter of afajrmer-geoeiWf i; a idfatlMy ‘ V . 

woman whofc wit and accomplilhments Conflituted>.the » Wilh the ftirW obtainrqg;^ ^ fite from 61 - 

vliarm of his life ; who afliftcd him in he melted, io the|ne manner, hilfa pound of white 

even cngravtil the figures of his laft work. . fed, which prodvfc<iSfia)fan ounce; of lead When this 

LI'.AD. Sec that article {EftcycL)y god Chemit U^JT^ flaiidmg over it wat wfed, the lead Obtained 
stky in this SupphneMt, It is weliktiown, that WWt fiill found to contain . too much filver. He there- 
lead gem rally contains a porli6n of filver, ihd fcmei foi^ precipitated another figlf pound of white lead b 
times t.f gold ; and that there arc occaftor.s, particulars ^fercoal powder, after the^- Igdd that fell from it h^d 
ly in aflayiiig, when it is of importance to ^lyeit freed rtieen fepagated i and then; it prodticed, by reviving, a 
from ihcle metals. For accoropliihing thrfe piirWcg mafs of fed without any mixture of lilver. 


dillcrcnt proctlTes have bcea propufed t, but the follow* LEOYARD. (-* 


r - ‘ r a"” ”7 — the celebrated, though 

iTig by I ct. Jac. njelm, aaitir.the; leMt experifiv^.pro- unfortunate, travieller, was a native of NonJi Amciic.i, 
mifes to be the moll uft^ I ; , but of what province we have not learned. We arc 

Lith ARCS (fee fubftance on which equally ignorant of the year of his birth, and the rank 

this chemill made, fe '(experiments, and his principal ob- of his parents; but have no rcafon to think tliat 'iluy 
jed was to free it ftolQ ml mixture of This was were opulent* From his cH»Iy youth he difnlavcd a 


jed ^ 

accomplifhed in the fidlowibg wins nner: Hr placed a 
crucible, in wliichfhalf ;a!^ pb^nd oflitliargc found good 
room, and. which wet with a dole cover, in a 
wind-furnajee filled ^tthdibgil' coals. He then put in- 
to the crucible admixture of four ounces of potafli and 
the famo^iiantity of powder cf flint, When the whole 
was- well melted by llrcngthcning the draught, and ma- 
king thc'^coak glow, he took oC the cover, and laid 
hold of the. crucible with a paii of tongs, in order to 


. difplavcd 

fltong propciifity to viiit unknown and favaj^^c countiies; 
and to gratify that pfopenfity, he lived for fcvcral years 
with the American Indians, wlwfe manners anj hahita 
he feemed in fume degree to have acquired. After- 
wards he failed round the world with Captain Cook in 
the humble dlation of a corporal of marines ; and on bin 
return, he determined to traverfe the vaft continent gf 
America, from the Pacific to the Atlantic Ocean. 

This dclign being frullratcd by his not obtaining ji 

palfagc 



L E D 

L to Nootka Sound, he determined to travel over 

^ land to Kamfchatka. With this view he went over to 


Oiiendi with only ten guineas in his pocket, and pro- 
ceeded by the way of Denmark and the Sound to the 
capital of Sweden, and endeavoured to crofs the Gulph 
of Bothnia on the ice ; bv’t finding, when he came to 
the middle, that the water was not frozen, he w^ed 
round the gulph to Peterfburgh, Here he found binr* 
felf without iiockings or fiiocs; but procured relief . ^ 
from the PortugutCe ambaffador, and obtained Jcive ? 

proceed with a detachment of ftores to Yakutz. He i 
made this journey of f ^ thoufand 
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roiii*ce8 of information, generally neglcAed by travel- I-edysr 4 » 
lers, enabled him to obtain, at a very fmall cxpence, — 
niotc corre^ information coiicetning the African na- 
tions and their trade, the pofition of places, the nature 
of the country, the manner of iravtlling, See, th^ could 
have been eafilv obtained by any other method* He 
thus learned, the AralM of the defert have, ao in- 

though it is fingiUkr that 
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mre^ ip their Unguage* 
* ^fijytjKlipgt foperftitiooa, 
near 200 black 
"^ronght from the 
Bf ^»*8Ke, but 
ornarrentB, 
f great length, 
fin piirfoor, were 
other Orna- 
They were 
. Guinea face, and 
that the king 
jSEodjSiN^rncd in the cara- 
Imported into !> 
S^^etiair (laves, he fav/ 
tbtir heads uncom- 
nartOMTcfi, longed, and 

mod rich ; that of D'^r- 
it trades with almofi tlie 
'■ TOict# 0»vc8,-thcfc are gum, lie- 

k X^mciSf^ feathers ; for vhieh 

111 irhi^tt, foip, antimony, red 

feiffiurs, toirtors^ and beads. Wangara, 
bSpi.th«!^ClR«vai» slfiif tntde, was reprtfented to Mr 
l^yi^ as a Uogdwh; l^l^ucing much gold ; but the 
_ kmg ibeM to mtcdNjiw with commerce as well as 
E 5 ^ i'thf order to deceive ftran- 

gutffing at the extent of 
" ^ ^ lAAlijli to vary continually the gold 

province to regulate, and 
time a great quantity, and at 
jl[de Of caravan goes from Cairo to 

catt njourn and ai 

C the diftanco 
m Fezzati (o Tombuc- 


He jgfiO^fiV 

^rdooua'ibd bvg, witKf^ 
frortt it,’ he fold, - on hiadipattiiri/ 

acetiAomed ^ 

andhakednelk to fi 

ing ; I have knbwh wl^it » to hdve fi)oi giv^J 
charity to a madman ; a^d I have at times heen^^ ' 
to (belter my felf under the ipiferies of thet ch^i 
avoid a heavier calamity. Mi^diftreiTes Webeen g^^ 
than I ever owned, or ever will own to any man.^. Sdeh _ . „ . 
evils aVe terrible to bear, but tbej never yet bad |>ciwtr ' dhon« cntrt^ril^ 
to turn me from my purpofe. If 1 live, I will fiuthjfol^. (bn who, wYthV 
ly perform, iji its utmoft extent, my engagement lo the ftpacn regions b 
Society : and if I perifh in the attempt, my honoor w 31 inhAiUnti, and 
be fafe ; for death cancels all bonds. Moors of E'gyptv^ 

After receiving his infiruetions and letters of recoin- ' kind reception 
mendation, this intrepid traveller failed fro*m London on had no untOward'''^rcd^i 
* ‘the 30th of June 1788 ; and in 36 days arrived at Ar 
lexandria. Proceeding to Cairo, where he arrived Au- 
guH the 17th, he vifited the flavc markets, and conver- 
(ed with the travelling merchants of the caravans. Tbefe 
SuprL. VoL. II. Part I. 


^ ^ . . .. 7 , ^ I ^*^®**' Fezzati (o Tombuc- 

Gairo to Senaar about 600 

j^tibirnwtton which MrLcdyarcUlrn- 
caravan. in.£g)'pt ; but 
own ohfervvitioiis, 
‘‘'^^•"’^■’■•irociatioti that hi? luxt 
r, hew*as feized with 
of the nuul 
t^hill travels and his 
ilO^. much his death 
was or>|^ i^r the ar- 

Thc per- 
peUetraie the 
churlilh 
ferocious 
^ to obtain a 
(jf^bte Nrgro, 

. ii>iiSv 4 itfd. At Bc- 
naar, indeed, his rilk Would Have bceU peat ; and Mv 
Bruce was decidedly of opiniojii, that a man fo pootly. 
attended as Mr Ledyard, could never have made his 
cfcape from that treacherous and ferocious people* 

K TJe 
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icdvarJ 'Hic obfciv:in.>iis of thia acciiiate ohftrvcr on the fe- 
male chaf iitci’, t*\ou'r^ tiicy have been repoilefi^ly qinJt* 
eJ In oihor wtuic^, a»c well iiititled to a pi ice hen* ; 
and *viih ihtm wv (liali conclude this fi^ctch of his Ide: 
“ I have a) '-ay.- ("fa)* he) remarked, that \^onir' in ail 
coiintpcs aic cml and i>hliging, tender and humane ; 
that ti'.cy are ever inclined to be gay and cheerful, ti- 
morous and mod’eft ; and that they do not hefitate, like 
01.111, to perform a generous a^ion. Not haughty, not 
not fupercilious ; they are full of couitcfy, 
and fond of fociety^ more liable, in general, to err than 
man ; but in g<*neral alfo more virtuous, and perform- 
ing: niore good adions than he. To a woman, whetlnfr 
civilized or favage, 1 never addrefled myfelfi.in the lan- 
guage of decency and fnVndfliip, without receiving a 
decent and friendly anfwer. With man it haa often 
been other wife. In wandering orer the barren plains 
of inhofpitable Denmark, through honeft Sweden^ and 
frozen Lapland, rude and chiirltih Finlandi unprincipled 
RufTia, and the wide fpread regions ot wandering 
T artar ; if hungry, dry, cold, wet, or fickVttie Women have 
ever been friendly tome, and uniformly fo* And t 04 idd 
to this virtue (fo worthy the appellation 
thefe adtions have been performed in fo free and ftitid a' 
manner, that if I was dry, I drisnk the fveeuft driest | 
and if hungry, I eat the coarTeft morfel with a di^bfe 
rtldh.*’ For a fuller accoudi of Ltdyard^ fee The 
'TronfiHions of the African Affotiation^ 6t A ^ 
the L.iu' Dfcovertei in Africa* ^ ^ ' 

HYrKRHOLic LEGS, are the ends of actn^ltne/ 
th.it partakes of the nature of the hyperbola, or having 
ilfymptots. ' ' 

LKMiNOrON Prior s,' is, a village two miles eaft 
of the lowfi of Warwick, famous for its mineral waters. 
One fait (pring, which rifts near the church yard, has 
been known, as well as another which rifcs iii the 
btd of the river; but the moll remarkable fprlng >R'as 
(hlcovtred in the year 1792. . The waters- bf both 
fprii'gs h?'vc been analyzed with great accuracy pf 
WMliam l.ainbt, M. A. late Fellow of St John's 
Ird.rc, Cambridge, who has given Us the following fy*- 
iioptical table of the fiibilaoccs cunts med in. them : , 

Ctifous Fluids contained ia a IVtne galhn in Guise Inches^ 

WATJSR Of THE, WATSa OF TjUr^ . 

NEW SPRinO. OLD S.faiHO.. !• 

Hepatic gas - Too fmall to he \ Too fiiidii to it' 

mca/ured. m^tjfured*' 

Azofiegas - 3.5 I 

Carhcnic (Hid gas *5 ' 

Solid contents of d Gred^ 

wAtaa o^THii water or thr 

nip OLD SPRING. 

Carhonat of iron » 

Vxyds of iron and - Too f mad to he 

mnnganefe - - ’ ^ • * ' wighed* 

Oxygenated muriai Uninomm^h 4 vcry Unknown^ but very 
efiron and man* fmAti . , fmoU. 

ganefe - • 

Sulpl)ur . - (Jnlnown^lut vny 

fmaU. 

Muriai of magn^e 11.5 5R 

Muriat offoda . 43 0 330 

Sulphat offoda i§z, 62 

Sulphat of iime 112 146 
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In the courfe of his experimenra, for wl'^di we J,cmtnT« 
mull refer lo the origlnul incinnir, in Tiai:l eiiiins 
of the Mancheifer Sociel) , Mrl ariihe tliii k;, lie dif- itilfea 
covci eel the origin of tin- mur'uitk ih\d. Me fu iiiid a , 
coinr'iienec, very unexptCUd, between the liipatiled 
foluiion of iron and the oxygenated muiiat of iron. 

I had almoif concluded (fays he), from the refem- 
blance between the properties of this Lit and the phe- 
nomena of the water, that the water contains this very 
fait. Now, I conclude, that they contain a m.ittcr, be 
it what it^may, produced by the adion of hepatic gas 
on iron. But they are the very fame fads which form 
the bails, upon which each feparate inference is built. 

Does it not follow, then, as a necefTary c^^gnence, 
that the hepatifed folatioii itfelf contp.iiiiy<miiriat of 
iron higiily oxygenated, and that thero^e in this pro** 
eefs muriatic acid is generated f This ctftclufioiY feeroed 
authonTed by reafon^and experiment has confirmed it.*' 

LElidNISCATE, the name pf a curve in tt^e form 
of the figure of 8. ^ ^ 

LEMON* juicii, II an article of fucb barmlefs Iur- 
ury, and in fome tales of fucH real'atility, that many 
of OUT^ readers wilt be pieced to know a fimple method 
\df wbkii they lOty obum it in great purity. In the 
' arttcte^C1tBMlSTar n« 476 , we ha^ (hewn 

froip Soieiele' and nbW to obtain the citric acid- 
perftfily- and in tho'fornfi of cryiUls ; but here 
rwe oidm nothing ^mor<^ ^tlum .hoW it may be 

‘ feparafced - witl|> 

IS always' 

tog to f]^il clift^eble 

during 'the fepar at ton. 

':M* .Brugnateili, who, iii the ad vpIpmS dt 

Chhmai\ mforms ua, that he eapi^44li th^ ebuimoii 
manner the juice of perfedly kn 

it tHrdu^ » .P» 5 ce of linen. In fci^an^our 
cd it againy to free iiliM a rtnafer which 

bad the bdttpih ^thc^yei^ ^ then add- 

ed <ot;he 4 urce;a cort^'Siian the ftrongeff fpirit 
of lirine, and ‘ fome day^ in a 
welt corl^d''^ 'During thaV||ii^ derevjriM a epn- 
fidfiTible dep^t, whii^'to aH appeavairil^ was of a (fimy 
nature, and a^hich he ftj^rated by rikering paper, if 
the Auid was too .chick to pSft through tbe filter; he 
It again with fpirit of winie. After this optra- 
>tiou; ’tbe depofit reamed jen the paper, whikh was en« 
tfl^ty covered with it; and heobbamed, in the vcflTel pl»« 

.ned below, the pureA acid^'pf lemons combined with 
fpirit of wine. 

If it be required to obtain the acid pcrfe£Uy pure, 
nothing is neceflfar^ but to feparate from it die fpiritof 
wine, which can be bell efTtded by evaporation. The 
acid of the lemons affumeR, after it lias been freed from 
the fpirit of wine and the moillurc ciiiriLlned with ir, a 
yellowiih colour, and becomes fo ftrong, that by Its tatle 
it might be confidered as a mineral acid. 

It is not neceflary to evaporate the fpirit of wine In 
a clofe veficl, if the experiment is made orjly on a frMll 
fcale ; nor is there any danger that in open vt flela any 
of the acid will be loit, as it is too fixed to be volatili- 
fed by the fame degree of heat at which fj3irit of wine 
evaporates. ^I'his acid has peculiar propetiie?, wdiich 
deferve farther examination. 

LENSES (fee Lens and Dioptrics, EncycL), arc 
cither blown or ground. 

Blovjn Lensbs arc uied only in’tke finglc inicrolcope ; 

-and 



LEO I 7S 1 LEO 


and ill? nfiKil method of lliem Itas hcfn to ilraw 

^ '‘2^ a Yim- tliri^ad of ihc i-ift white* gUifw cjdled cry/tdf^ 

a»;d to copvtit tlic cvtitriily {)f this into a fphunl'j hy 
it at ih*" finuu* of a candle, but this p;lafac<)n. 
tilin'* lead, which dilpofcd to becoi/ic* opakc hy par- 
tial redu-'iion, unhfs the rnanf.prtmcnt be very carefnlly 
altciuled lt>. We informed, however, by Mr Ni- 
I'hollon, that tiic haul ^jlafa iifcd for windows feldom 
fails to afl'ord excellent fpberitleB. This j'lafa is of a 
clear bright green colour when feen edgewife. A thin 
piece was cut from the edge of a pane of glafs Icfs than 
one-tenth of an inch broad. This was held perpendi- 
cularly by the upper end, and the flame of a candle was 
direfted upon ‘it by the blow-pipe at the diftance of 
aboutTRK"^ from the lower tnd. The glafs became 
foft, and thei^wer piece defeended by its own weight 
to the diftancmf about two feet, Where it remained luf* 
pended by a Uiio Uiread of glafs about one flve*>huii< 
dredth of an inch in diameter. A part of this thteUd was 
applied endnife to the lower blue part of the flame of 
the candle without the.ufc of the btow^plpe* Tie esc- 
trenuty imm^fately bedime white-hoU sud formed a 
globule. The glafi was then gradually and rcgulaily 
thruft towards the fiaine, but never into it, until the 
globule was fufficicritly large. A number of thefe were 
made I and being afterwlrds viewing their 

focal images wtih f niagaifler^ proved very brt^itt 
peifed, and npuiidii Thisi^ as the ingenious author obi* 
ferves, may" ojf tofluswisqit 

thofe emideni: Sti- many iik|b)« ^ 

narrowtdtciim^lti^r dr'iemote ficitations, aitiwl^d 
to hare . theif/own ikS and ingenuity flor 

expenmen^ iQ^j^ 

fuch as are ground or nibbedtn* 
id ,thie; <kflied then polKbed. iHfferent 

fliape^ haiv^ m^ofed forlenfes i but in the article 

that; after 

al4 the fphencm/lt'ihc. inpft ^Aically ^ ufe&I. By 
many of the metllifiaiW ^;rmd^g, however, i&i artifl* 
ccr, withift iittnoil caret oan ^ly ptodoee aa. approx^ 
mation to a truly figure | apdi iqdeed^ 

men have, for w inbft pirt» n^hing to depend for 
the fphericity of tfie, knicf of tlicir tekfcopes,,bUt ' 
care and integrity of the; workmen. In ^e ^tflvor, 
Iiimc of tlte Tranfadtpns ^ the Royal SocietT 'of 
don, a machine is deferibed by Mr Samuel Jenluni,^' 
which, as it is contrived to turn, a fphere at one and 
Jic fame time on two axes, cutiihg each other at right 
angles, will produce the fegment of a true fphere mere- 
ly. by turning round the wbccls, and that without any 
care or (kill in the workmen. The following defiertp* 
lion of this machine will enable our readers fuUy to 
^ comprehend its cotiilriidion, and the mode of ufi^ 
late it : , A is a globe covered with cement, in which are 
>^11 fixtd ihe pieces of glpfs to be ground. This globe 
’ is faiU'iV:d to the axis, and turns with the wlieei B« C 
is the brafs cup which polifhi's the glafs ; this is failen- 
ed to the axi.s, and turns with the ««hcc] D. The mo- 
tion o^ihe cup C, therefo'-c, is at right angles with the 
motion of the globe A ; whence it follows demondra- 
bly, that the pieccb of glafs ground by this double mo- 
tion mull be formed into the icgmeutii of Inheres. 

• . Ll‘-0 X. is a pontilf lo whom learning, and art, and 
fi icnce, are fo deeply indebted, that not logive a fleeteh 
• ot his life and character, in a Work of tl.is ki* vl, Wiuild 


be an iinpardonjble cmifUon. A cliarafter of him is irt- 
dted givr.i in the J.fii y.-/oJ'uJ:,t ; but it is lo far from the 
truth, that it is diflieult to conceive the prtjridices uiider 
which he mull have laboured by whon/luch.a libel was 
dinwn op. • 

Leu, whofe name, before his ckvulon to the pontifi- 
cate, was Ciovanni de Mcdhi^ was the feeond ft>n of f.o- 
rerzo dc Medici, juftly ftyled the Magnificent. In the 
life of that great man piibliflted in this Suf^pkivcnt^ the 
leader will Ice by what means, and for what pnrp^-fe, he 
got Giovanni raifed’ to the dignity of cardin;'! at fo 
early a period of life; and in the elrgant work of Rof- 
coe, to which wc there refer, he' will find fuch inftnic- 
tions of Lorenzo to the cardinal as'muit have made a 
deep imprtffion on hiV yputhful miod. 

Speaking of hia pronu^n, Lorenzo fays, “ Thefirft 
thing that I would fuggeft to you, is, that yoi: uught 
lo be grateful to God, and continually to rtcolkct that 
it is not through your merits, yopr prudence, or your 
folicitude, that this event has taken place, but through 
his favour, which you can repay only by a pious, ch^JIr, 
and t^wplary life i and that your obligations to the 
yierforioance of thefe duties arc fo much the greater, as 
in yoMreer^yetfr/you have 'given fome n.//W//.- 
/emri&a that your riper sge may pioduce fneh fiuii*. 
It would indeed be highly difgraceful, a id as contiaiy 
to your doty as to my hopee^ if at a time when t, 
difplay a neater ihaic of reafon, and adopt a better 
liode of me, you (hould forget the prenpu of ynur 
forfake the path jn which you have i>itl.ct fo 
I well know (conunues LorcrKo 'i, that as 
you im now to rffide at Rome, that link of all iniiiuity, 
tfaediQcultjrof condudin^youifdf by ilule acimooitions 
will be incrcafed* The influence of example is ititlf 
prcTalent ; but you will probably meet with thofe, who 
■will paiticularly endea«our to corrupt and inclu- you to 
vice}.^becaiife, a« you yourfcif may perceive, your laily 
atuinment of fo great a dignity is not obfcrvi d wuhout 
eavyr (tad thofc who could not proem your Kviivlng 
that honour, will!- fccretly endeavour to diminlih u. by 
indd^g you to forfeit the good tdimation of ti e 
puUJc."*-.** You are not unacquainted with tht gr.at 
> aoqjtOKanee of the charader which you have to fiiit,.iii ; 
Tpir you WH know, that alt the Chtiilian world st.mld 
;4irofper ,if t^ cardinals were what they ought to he ; 
(^aofe'm.fn^ '^a cafe there would always be a good 
pofk, tifiod which the tranquillity of Chriflendom fo 
ii>(itefiidly . depend, /’ 

;! A# tbit wa«.a confidential letUr from I.oienzo to his 
ion, the firft of Uiefie extraAa furnilhes very fnflicient 
evidence, that Giovanni had been at leall a well behaved 
boy, diligent in bia ftodics, and regular in his condua ; 
and without fuppoflng him' remarkably religious, the 
admonitions of fuch a father, aided by his own ambi- 
tion and love of letters, wotddfoydy guard him tgainll 
fuch grofs licentioufoers as ihat dl' which he is acculed 
in the Encjch.pt£a. How much he revered bis father, 
it apparent from iHc letter wl^, he wrote to his brother 
immediately after Lprenzd’s .^'alh. What a father 
(fays he) have we lofti tlqw Jndulgent.to his children! 
Wonder not, then, that. I grieve, that 1 lament, that I 
find no reft. Yet, my brother, I have (ome conioJatum 
in n Hefting that I have thee, whom 1 lhall always re. 
gaid i.i the place of a father.” Sinely this is not tlie 
language of a grofs fenfiialift, or ol one wl.o could loon 

2 f*»rget 
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forp;rt tljc fa^ntary acUno'n'lions of fnch a parent as Lo- nefit, it was ncccffary that thty flioiild be powerful 
rciizo de McJJcI. iiur it is necdltfs to infer the de- enough to dcftiid thcmfclves, after his death, from the 
ccMiey of Ilia charai'‘^c*r by fuch reafoning*! as thtfe. rapacious aims of fiicceeding pontifls ; but, in proi'ecu- , 

'l‘hc llory puhlilhtd in the En:yrlopa(iiay of the manner ting this plan, he was fo far from ading tyraiinieally or 
in whicii t!ic Cardinal de Medici obtained the tiara, can- irjiuiouflyto otliC’S, that during his pontificate, the papal 
nor poHi dy be true. 'I’he nadtr, who fhall turn to dominions enjoyed a degree of tranquillity fupenor to 
tiie aiticle J*0PL in that Work, will find that the cem- any*othcr Italian ftate. During the coiitcfts that took 
clave, uheii fitted up for an eledlon, is fo large a place, place between the emperor and the French king, fo far 
iMit we may fafely aflRrtn, that had the cardinal’s ulcer from afting rreachetoufly, he diftinguifhed himfclf by 
difrliurged matter fo fetid a 9 to poi/on aU iie cJls, the his moderation, his vigilance, and his political addrefs ; 
afftrtion of the phyficians would have been verified, and oit which account be is jullly celebrated by an eminent 
that in the then ttate <?f the healing art, the new pope hiftortan of our own as “ the only prince of the age • Or 
could not have furvived a month. Let it be remem- who obferved the mcbions of the two contending 
bered, too, that Leo, at his sicceflion^ WM not 30, but narchs with a prudent attention,*^ or who difeoyrnd a 
37 years of age, and tliat he had long rultd in Rorence proper foKcitude foir the< public fafety/* 
with fovercign fway by the fame means which had up- . We truft that uQ. zealous Proteftan^^U think wc 
held the authority of hi? father. The fpllies of youtli, have employed our rime ill, in vindicarin| the character 
therefore, had he ever been remarkable for foch follies, , of this fpleiidid pontiifi for , good learoing, and, of 
mud hnve been over with him; and tn/fuch a date as cout&V true relipoiii arejnore indebted Lro X. than. 

Flort iice he could not have maintained the suthotity of to any other incividiial'^oflthc age in which he liv^d, his^ 
J.orcnzo, without exhibiting not only Lorenao^s libe* father Lot*enzo Nilotic ' } ;. v. ^ 

lality, but likewile his decency of mannas. the e^aileHarioii of the 

The next charge X4C0 in tK<'^a<y- ! udrth^i^ hcfeifphenf| andjite<pf thr^ 

ciopd'dUt is that he puhlilh^ general indu^ehces formed 01^ 

throughout Europe ; aud rids 18 fo exprefftfd as ‘ See As- 

the ill informed reader to fuppofe, either t^t oo fuch_' ‘ 

indulgences h::d ever been< publiihed by ahy of hii for his 

dcci!!brs, or that there was fomclhing peettllarfy foiii: |BiH^fc^,.bk.tafe 43 ftii, 

dalous in Leo's mode of publiihin^thetn, 

pniit’ons, however, are erroneous. The hiftomtu'pf 

council of Trent, who certainly was not partis) to the W 

cc-urt of Rome, or to the difpenfing power of tW|kl^i • wil • 

has n.cvvn, tl.at the pra£iice of railing money 'by .fitill'$prtp'or,Scotthcxl^';|^'^^p^‘'ll^^ 

pu! lic.ttion of iuduJgenccs, badprevltned c.ver- finoe the' rofe" td^thc dignity ' 

ytar 1 1'o; that many former ''popca bad raifed money col^lj|^^^kflce, 

in thli> m^mtirr for purpofes much lefs latidahltf. f 

tliofc which Leo had in his eye; and that ^ ' 

of Luther’s attack upon -Leo’s mdolg^ces :thdf Vritf* - 

they wiie preached through Saxony^^,ih$ 

fVia'*-* ; whereas the preaching of form^tndutgepCe]ir,l£i 4 .';'.!i 9 t mp^m>ib^'';l)mm!Sto'',^ 
been committed to the hermits 'of .St 

o'dcr to which Luther himfclf belonged L'' ^ 1 ' 'pStt threat 

Ia-o is likewife acciiled iti the 

a prolcired infidel, and of having calkd:Chr^it^imt^y-f^;■.ay.^^fei|^l™TO■^^fi^^ 

fable very profitable for him and his predeedTor^f^.' /I'Mid 'not 

of the truth of this accufation there (eems wt.tb'br thif x .L Withib 

fii.ulow of evidence. Leo bad too much fen%£o ot'Ur ri$|'^<|«tfftofzt^dl!jihd>vvhen th^gpo^ 

cxprcfTons of this kind, even had he been, an iinlkiieyer ' jpi d fiegc in' $is Caftk of Ra|;moc dgalnli that arch ivbcf> 

in his heart ; for he could not poffih^ expdft that^llix 'Was'iorne riirickiejp^t tn 

ir.dulgences and pardon^ :iivotitd be. t^vcbfifedft j^xbe , . ’ • We amoq he was. 

declared in fuch ilroog Uriife that daey^ywMfi educated aaof the year of bisr With; but we. know that 

iue. Fatlicr Paul iiidcedf.^Si tbhl be was not he had his academical education ia 'i'linit^ College, 

divine, or fo piouft as ,lbme;.:iM W* predecefibrs ; but'he Dublin, where he look the degree of mailer of art^. in , 
affirms, that be adoni^iS^r with mzny z the year ^ loft his faihcr, when be came <^ver 

qualities ; that he vrSi Ici^eid, affable, liberal, gaod; to England, and, entering himfelf in the temple, ftudied 
that he delighted in Jieditlg^ diw and that his law for feme years, but afterwards rclinquilhei it for ‘ 

equal had not^foriMmy t«|^» h8ed the the ftudy of divinity. In i6bo, he was admitted into * 

Surely this is imt the;^|^4KNri%r -of a pro£u^ holy oiien^ and, in 1687, was made chancelloc of 

Leo has been ehar^ his own family to Connon * 

grandeur at the ckbenoc^of juftice jf and of dealing About this period he rendered himftlf particularly 
treacheroui^, in order to this purpofe. Loth with obnoxious to the Fopifh party in Ireland, by his zealous 
the emperor and with the French king. But the charge oppofition to^them, which was thus called forth. Roger 
is rither or givatly exaggerated. He loft no op- Boyle, bifliop of Cloghcr, dying in 1687, Patrick ^/oTra/^rVai 
portunity iniecd of aggrandizing his relations, well Tyrrel was made titular Popifti bifhop, and had the rc- 
knowing, that in order to fccure to them any lafting be- venues of the fee affigoed him by king James. He let 
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Up R convent oF Friars in Monaghan; and, fixing his ha- 
bitation there, held a public vifitation of his clergy with 


Defence, from a SpccJi fakl to Lc fpoken by him 
againil occaiiori.il confurmiiy, 1704, 4to. 6. The new 


^reat folemnity ; when, fome fubtk logicians attending AflbcialLn of ihufc Cull^d MuderaU Charchrmn, kc. 
him, he was fo infolent as to challenge the Protellant ocerrfioned by a pamphki, intillcd, The Danger of 
clergy to a public difpnlation. Lcflie undertook the Piicftcrahi *735,410. 7 The new AlftKiatioii, part 

t*;fk, and perfonned it to the fatisfadion of the Pro- 2d, 1705, 410, 8. The Principles of DifFeuterg con- 

leltints ; though it happened, as it generally does at ceniing Tohration and occabofi:;! Conformity, 1705, 
fiich contefts, that both Tides claimed the vi^ory. He 4to. 9, A Warning for the Church of England, 1706, 
afterwards held another public difpuution with two or- 4tp. Some have aoUbted whether thefe two pieces 
Khrated Popifh divines, in the diurch of Tynan, in the wcie good old* Caufc, or Lying in 

diocefe of Armagh, before a very numerous aScmbly of Trinhi^ferfiig < ffbCtodDi^iiBC^ of the Uiihop ot Srfrum 
perfons of both religions; the iffue of which was, that from a W . Eor this a \>i arrant 

Mr John Stewart, a Popifh g<;;tt]eman,^folerphly repOun- was f. A Letter to the 

cad the err ors'of the church of Rojue*";. Bifhop pfvS^tt^^ ja after the 

As .^pifts had got pofffeffioii ot a^ Epifcopal fee, l^ecn's ihie Hevolution, 1 7 > 5. 

they engrot^ other offices too ; a;^; a P<:j>i(h i^h-. 12^ fikiH Anatomy of aja- 

fheriff was anointed forthrcoont|r0f 15- Ddenda Car- 
proceeding auiri^d the gea^km^ii ia lh^> coj^tyi; Mdyntiix, vn 

who,depcndif^ mucKon£enie*s the Englifh AcH 

of peace, 'repaiftd to him, I7»^^^i;,etter to Julian Jolmfon. iH. 

toMshoufe. Hoadly. 

ifijhicm- fhewtw.,w)io^thcy are that are now 
,him to attempt ' 20. The Hidory of 


him&lf f ^ ' * '^he T tuili of 

ft Dialogne between a 

. . ^Ti V'S to.— A gainft the Papiiis: 

- •*(. ,■ , 4,' '.vr Authority in Matters of 

between the Church of 

fji|^'Wti^*?i^'Pw^i|(".,-W''|^fe^'of.M««tt»’s'Lftt9rtoMT Nelfon; &c. 

ptihlifhol the four follawtnp; ttaAs; 
pnatched. lit Che^^ againll Mi^riages 
r:^tnekiM'ay^m'f)i«K''. ^^^^.nent CcpiOttiq^u,^ tycp. Stra.. Tbit fermon oc- 
;tl’) 4 hfttbU 7 vb||il^#ft!i''nd . Mr x^it^wlftlilcovife upon the fame fuhjei^t. 

h<irit Antho'ity 

A. Supplement, in Ah'.vcmo 
jn EccleiuilU 

.s'cfllc] on the other. 

^oufttryi, audiors 'of the Ib’ogiaphical Dic- 

' To iws fpiriieJ ’Coufequcncc of a publiciiion of his*, 

tmeand atii vpni:Kt magift^ate; h& right oftlie crown of Kiig- 

himfclf authorited to nrfiij; lindt-r die mcefBty of having 

‘foveriign, like manV tithitr: g»nt itpftJied to the Pretender at 

ilwguifhed brtwct.a ,iii^ pnffi«q to officiate, in a pri- 

ftU not himfclf at Hberty toitiinifo--hii churchy of England ; 
that fov^^^cign to another, V'^efnfing thereiorc; to in vain, to convert 
the oaths to king W i-lUam and qut<ti Mary, itligion. 

prived ot all his prc&rracitH.; and in 1689 V - ;T endeavoured to 

vjrli his family to England^ wheie he pubUffied to Um whom he coufi- 

lowiug works, beiides thofe already noticed in dierw^jtt tbe &Bg)ind; is indeed 

iLyrIopftJid : i. Anfwtr to Aichbiftiop King*! State of tfoe; but wt ^ was not 

the Proteilants in Ireland. 2. Caflandra, cQircSmifig im imnleqitem^^^lik^^^^ the king* 

the new AfTociations, &c. 1703, 4t(i, 3, Rehearfala; ’ ^m. There 

at tioll a wfckly paper, publiihed afterwards twice a« Ifeyei that ‘•TteftalifCBi^^ 

week in a lialf-lheet, by way of dialogue on the aSkirs land afferted**' is ftiU 

of the times; begun in 1704, and continued for fix or in txiftence undi^l{j|(itf 

ftvtii years. 4. I'he Wolf llripptd ofkis Shepherd^k of his grwt fenii^^|a * to ifc/r le 

. Clothing, in Anfwcr to Moderation a Virtue, 1704, i/«e for the ekprefi ^orpofc ^]si^ 

4to. The pamphlet it anfwcrs was written by Jam<t the fon of James IL bjr fciwe ' genUljBien of. fortune in 
Owen. 5. The Bifhop of Sanim’s QBuruei’s j proper England} who wifhed to fee that prince on the dirone 




„H> yfft*?™ 


w ftcmaiig t^Utw, m.m 




the kiftB*.^ 
ncdtoli i ihfttbiifvU 


limed tob) lihftt bit fvbM 




> tfWb ;tn coDuquence ut a puuucstiun ot tus. 

K j^^-bm^lftry right of the crow:) of £iig- 
lindtr tlie ncceffity of having 
i SM^tHihe itpaiied to the Pretender at 
waf ipttowed to officiate, in a prb 
church of England ; 
in vain, to convert 
itligion. 

|v h« V MrafiTO endeavoured to 
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- k]' the lin- (/' r/. )» tlic* c*'(.(l*l>IIiTy iil'ilji- in^jc.les h fda- Lrflip. 

iM'iM, i() iT ii> l-f k:!'^'\ii t«» tlu' h! *v-'i i.\ :'>a!^ :f!U ,t. 'i:''!! tin' Cfi tai. ly'bor- — 

( f i'{ ; .-iitli nun a lu-) i-f ibc : un i.-o i:k!ij, and \siiich ihf lau* j-rinc?Y-al 

iMdclt 'uri.-'t) ; .Mu: front lur fiC i'.rii\i'd many autr- C«r.'ijiK-)l roiilidfcd a-; f)i Inal ; ^Lt within hall «i )t.ar 
dijtfrt of J.ilhn an ! hln aH'oci/.tCi, Y*hu*li, as I^* did n^'t of tlu' publjcati*-n of that Luklr, ilic crcthbility of the 
ira*n fon f i- that Ik fhoulil luivo the pnTi iit occafon p>f;)cl iniraeh « w ”'. Irenit J in the very func inanntr by 
for tli'^rj., hi- has Infleied to flip fiorn his nun.ory. F. SAYhRS, M. D. lli/)r^h there is in his chlfeU?'tion 

That 1 h?v is ililJ alive, iiini we liave real ' mi to IkIicvc ci^nipltte internal c vide nee that he ha<l not Iten the ar- 

1-. in poiiifilon of many letters by l^efhV, wtiiteii in con- tide in xXxtJluryii'^pui'in. Nut many months ago, the 
t.deneo lo her grandfather, both from /j./r iV r/wr and author of this Dvctcli icviewed, in one of the join iialst 
liorn Si C*CTmains; and by the account which fht gave the work of a friend, which wiis at the fame time rc- 
» f ihclc IcUcrs, Leflie appeals to have confideied his viewed in another journal, that at this moment he has 
prince as a weak and iDcorrigil}le bigot, though, in never feen. Yet he has been told hy a friend, wlio ia 
every thing but religion, an amiable and accompliflied much verfant in that kind of reading, and knowsr^ 
n;:in. TUh may have been his geuiiine charaftcr ; for thi^g of his concern with cither review, tlia^li^ffook 

VC all know that it Was the chai after of bis father ; but in queftion muft, in both jounials, have viewed 

it is not of him that wc arc. writing. by the fame hand ; becaufe iu both the lime charafter 

Mr Ltflic having remained abroad from the year M given of it in aknoft the very fame wordi ! 

1700 till 1721, returned that year to Enghndi relbl* After tbefe inftances of apparent plagiaiifm, which 
vir.g, whatever the ccnfcqucnces might be, to die in hit we know to be only apparent, has any man a right to 
own country. Some of his friends acquainting lord fay that Charles l#tllie and the, Abbe St Real might 
Sindw rl jud with lixs purpofes, implored his prolcftion not have' have treated their ftibjeft in the wa^that they 
foi ihc ^^uod old man, which his lordfliip readily and h^ve done, without cither borrowing from the other? 
gciKHudiy proniilVd. Mr Leflie had no fooner atrived The coiiiadctice of arrangement and reafonh<g in tlic two 
i:i London, tlian a member of the houfe of commons works is indeed very fur|>rifutg; but it is by no means 
ciflicioufly waitt-d on lord Sunderland with the news, but fu furprifing .as the coincidence of etymological deduc* 
met with fiich a reception from his lordfliip as the ma> tions which appeals in the. works of- the Doftors Doig 
:<><- T'f his cnand drfcrvecl. Our author then went aver and Vlooenti The divines rdifon firom the acknowledged 
CO Irtlar.d, where he died April if, 172a. at his own liliat of human tboqght | the Tcafoniagf of the gramma- 

h. ii le ixK Olaflough in the county of Monaghati* . riahii^ :^Sth aft due deference tojiheir iuperior wnming^ 

cluiriftcr maybe fummed up in a few words, we cjHmot help CQnfiderin|t;ts 
Conlummatt' learning, attended by the lowed humility, ; Bat .this is not all that 'On '.tjMjt fpb* 

tiic llriftefl piety without the leafl tinfture of morofe* ' tf there be plagtatifm ih the iden« ' 

iki'.', 2 converiation to the lad degree lively and fpiritedi tity ^ titles -looks very ||)ie it, it is in4niitel^ ^le pro* 
to the hil dc'p.rce innocent, made him the delight bibleUiat the editor of St Reid*s works ^pir from L 
ot' mankind, and leaves what Dr Hickes fays of him lie, than that Leflie ftole from St It can bc 

'inqiicilionnble, that he made more converts to a found proved ihsVthe works of the Abbd, '-and. this work iii 
fuitli and holy life than any other man pf our times. , particul«ic^.Jwerif publiihecl before the year idpy. At 
A cliarge, liowever, has been lately fought againft that pecii^d, the Engtifli huigUSgc was Very little read 

i. iiii of fiich a natuie, asi, if well founded, tniift detraft' or. ondeirflo^ ow thei continent t vfliiUl in 'JBKtain , the . 
not only from his literary fame, biU alfo froiu his inte« 'Fseiich laiigttsgc wag^ byy^W.a/v,< ^s geuerd^^ 

giiiy. “ "Ilic rtiort and eafy Method with the Dcift^'- flood lis gitprefe^.; -. ^eiice ft is, thaV 10 many French* 

Vi iinqiicflionably hi.s mofl valuable, and apparently his me% and liiae^^ (bfeigners of different aaktons, thought 
moll original i^ork ; yet this traft is publilhcd in French . themlelves liffe in pilfering from the Britifti phi* • 

o’lumg the works of the Abb6 St Real, who died. in iofp^is^ $ whilft there is not, chat we know, one 
i^i()2 ; and therefore it has been faid, that unlefs jc was antht^icated iuAance of a Britifli philofoplier appro- 
publiihed in Knglifli prior lo that period, Charles Leflie ptiatiiig to himfelf the dlfcoveries of a foreigner. 
ir.uii he confidcred as a ftiamelefs plagiary* their,, tuch mei| as Leibnitz, John Blunoulli, and ‘ 

'I'he F.nglifli work wtfs certainly not pubUfhed prior Des Cartzs, trufting to the improbability of dctec- 
to ihe death of Abb^ St Real; for the firft edition tioii, condefeended to pilfer the dilcovcrics of Hookf,"!’^ . 

Dears dale July 17 th 1697$ and yet many rdlibtiscoofpite Nrw'tou, and Hassiot, ih it improbable .that thesuppL* ** 
conviiK-c m, that our countryman was no plagia^; editor of the works of St Real would claim to IfiB friend 
■{'lure U ii.ilcTd a flriking flmilarlty between the Eng: * celebrated traft, of which he knew the real author to 
hfi anvl the French woiks; but thisia no complete pre^ bc obnoxious to the government of his own coiintVy, 
ihat the one was copied from the other. The article and tliereforc not likely to have powtiful fiiends to 
Puiifti.oGv ill ihc Encyrlyf^Jia B rtf finrtfca^ of which mair tain his right ? • 

Oi Dolg is the author, was pilbliflicd the very fame But farther, Burnet, biflicp of wSarum, was ;.n exed- 
V rck with I)r Vincentes diflVrtation on theCrcck verb, k-nt fcholar, snul well read, as every one knowtj, tn the 
h was therefore iinpoffiMc lliat cither of thefe learned works of foitign diviiic&. Is it conccivahfc, thasthis 
men, who wt-vc till then flrangers to each others names, prelate, w'hcn Imircing under the lafli of i^tfiie, woiil'l 
could liavt Ilolcn aught from the other; and yet Dr have let flip lo good an opportunity of cove-in r vMth 
Vincent’s dtiivat‘->n of the Greek verb bears as linking chfgrace his mrail formidable antagoimi, had Ic- known 
J rrfcmblance to Dr IVng^s as the Abhc St Real's that antagoni*! to be gmliy ot plagiarilm from rl»c .* 
stork does to Charles Leih’t'V lii the article Mjraclk wiitingg of the Abbe St Real? J.et it he granttil, 

^ however, 
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J-eflsc liowcver, that Rjinut was a flrau|(».*r to tlicfe vvr.tin.^a ili* vvi i!» f .m’c r>i tliis '.I'tiii ; and il ij, ro- I 

I ; It can hardly be fii^)poft.i that latcd 214 :o fv tLjiL: ”1 •*', tljar. .1 i* a- years atlcr, the 

t j - ^- -r-' , ' y.^-^V./zr was a flranpjer to them likt‘wi(e. Yet th?s wri’in^^'^ ni tin ; h 1 1 hitn die caLfe of the 

aulhor, w'hni, for rc ifomi bift known to himfelf, he ouicr iur i!mI purp )ie iha -d ihi 1 fate, a. '.d were 

ihofc ( lyc'O) to drprn.iatc the argument of thejhort alfo pub.kly burnt. \VhcM C.rtm itnn Corcius, in hit. 

nuthod^ and to traduce its author as ignorant of ancient hiliory, called C. C iifius the hit of the K irnails, the fc- 

hilluty, and as liaving brought forward hh four marks natc, in order to flaUcr Tiberiub, c inlf d the book to be 

for in) other purpofe than to put the deceitful traditions burnt \ but a number of copies were fave i by being con- 
of Poocry on the fame footing with the moll authentic ccalcd. Antiochus Epiphanes caiifcd the books of the 
do£lrines of the gofpeh docs not fo much as inGnuate Jews to be burnt ; and in the Grll centuries c>f onr xra 
that he borrowed thefe m^rks from a Popifh abbd, the books. of the Chriltiaris were treated with tqiuil fc- 
though fijch a charge* could he have ellablilhed it, would rerity, of which Arnobius hhterly comphin?. We arc 
have ferved his purpofe more than atl his rude raiUngs told by Eafebius, that Dt^efian caufed the facred 
• d invedivc! But there was no room for fiich a charge. Scriptures to be burath After the fpreading of the 
In the u-ond volume of the works of St Real, publilk- Chritttan.'religioii' thit ^clergy exercifed, againll books 
ed in i757\Jthcrc is indeed a traft entitled Mithode that were eilkjnr 'tthfilyourable or difagrceablc to them, 
Courte et four combatire /« ])etftesi *nd there can the iamefevertty they had cenfured in the hea- 

be little doubt but that ihe publifher wiibed .il tobe , then| is £[JoriAi and canfe. 

confidcred as the work of hit • Soof^ aftw the Wij^Mon of printing, laws begin to 

natdy, however, for his defi^« a catvoglie of be mm fubjeAuig books to examination ; a ngula- 

■ W^s works ts nven m the ^ volume ^ and in tW cai^ tion propoftd even by Plato; and which fias been wiih- 
talogue thift Meihodf 4 ^ not mentioned. ^ ed| for by nmity fincc. Our^ i^uthor gives a great deal 

'We have dwelt thus long andJE^fy bfiyiriouji infonnacion op: this important fnbjed, whii-h 

thod with Mtf Dfifitf b^ufe, ft ii one’ pf the Our|,trhits do not permit us to repeat ; but it is appa 

works that ever w«i unriitep'^th^ pr^ Qf/th^ BfWnc roif- fresn hit work^ that. the liberty of the pn fi is b«jt 
origintif the Jewijh ihd Cbr^p^ a modem priyjfegie f and that it has not been mjoyed 

of which the inerit fioBng* OOUiptoely in/my country but this happy idind. 

brokcy and which, as lii beep, {fee is a genus of pk^nts, of 

THtOMiOViM®' ^ Cony^vlildifiei^^ valuable fpccies feeru*; lobe the I.k.hlm 

c^nfeiTd^tp be'^t^ nSfe or As that fpccics hap not Li.eu no. 

.be..thQ)ttJ|;hi^^jfdf Itce^d Ihthc article referred to, ihc folIiAving a.:(ji)uiit of 

' the righ^ iliti^oW H^k^liUid Profeflbr Ikckm tiin will Lc acceptable to many 

^wtpWi'^ i^ie^Wcs wkWtipave been unk^ of bur, readers : 

<d by^ih^: and If-riioce V w« in abundance in fome of the uidr.ds » t\u 

will Arim^ the African cotft, panicularly in the Cin iricii, and jn 

time ill in .vindKaifeg Leila’s fcvcral of the iflands in the Archipelago. It giow.i up. 

, claim ro'^^S^iie ^umeut w of bur holy right; partly ia licgtp, partly in doubk ilen.s, which 

■ rtMgioju\"V/'V^^^^ /I- ‘ rfjbut ' tiro ^tnch!?f ini height. AVhen it old, tlici.' 

' th^ ^i^>^.,crw^>ith a button fomelimcs round, au i 

of 'a form, which Tournctort. very pro. 

ftvadon:^flV fttW^Wid .prppei^i, jf^^ to the excrefcencci on tlie aniii of th. 

both in'thc Snc^doffiHa, \ ''y'. '\i '"yV'-fepiu 'cpkjwf is fometimes alight, a-i’ (onictji*:. 

IJCENSEltor Bo<>K.a{fcVl.'iRraTir .pfthia mols, with lime, uri.u, asd aik.i 

•E^icyil)^ has been an ofRcer iu.almoft «vi!iy,:ciriltfi«d She;^ff a dark r<d padc, Vvhich in ou*- 

nation, till the end of the laft Century' ttiat n^ime, and which i^^ ivuuh i.lV I -.r. 

was aboliflicd in Great Britain. Profcffor BeikWiii;i4> #riVknown fubftance Cdlkd laemus u a!fo 

* e/[with his ufual induftry.*, has proved fueh an 

*was eilaWiflu'd not onjfy in the Roman ar.J their tranfcilhc. 

^ ^ even in ilic republic, and in the fice flates of ancfcn?|; give th^ name of P/yw tkd^ilflon^ or t.» 

Greece. At Athens, the works of Protagoras werf^';thji,&^nt, which, iwmvfthftanding its name, is not a h.i 
prohibited ; and all the copies of them which ebuMbSs^,’^ on the rock‘d ol ci^tt'erenL 

collcdledVere burnt by the public crier. At Rome, {fl&nd^ iiml on thofe of Crete or Cimdia. 

ilie jvritings of Numa, which had been found m hit. It had, in their time, long ufed for dyeing wool, 
griive, wtre, by order of the feiiate, condemned tp.the and the colour it gave witen frejfh was fo beantilul, that 
lii-e, bccaulc they were contrary to the religion which it excelled the anciwt fmrpfe,' which was not ltd, 

Ire had introduetd. As the populace at Rome were, naaay fuppofe, but viokt Ipliny feUs us, that with ihii 
ill limes of public calamity, more addifted to iuperfti- mofs dyers gave/^^e ground ^ fiVR tttit to thofc cloihs 
lion than feemed proper to the government, an order which tliey intended to dye. yllK liie colUy pnrule. 
was iff'ned, tfiat all fuperdiiious and aftrological books When it was foil cm^doyed'Uk the mot’cins, 

fhoiild be delivered into the hands of the prielor. This is not fo certain, thoogh the Piofeflbr MS proved, wc 
Older w’as often repiated; and the emperor Auguftua think completely, thilt it muft, have teen at lead as tariy 
caufed more than twenty ihoufand of tlic(e books to be as the begitiuing of the I4lh century. 

*<|)uint at one time. Under the fame emperor the fati- Among the oldeft and principal Florentine fami- 
ritul works of Labieiius were condemned to the fire, lies (fays he), is that known under the name of the 

Oricdlarii- 


iCf l.fcf, 

i.iLhtii. 



L I C 


Lichen. Onci'lluiii or RiKill.oIi, Unfodlil or Riicclbi, fcveral 
of whom have dilhiuaiillinl lliemlclves as (latcTmtn and 
men of letters. family arc defeended from a Ger- 

man nobleman, named Ferro or Frederigo, who lived in 
the beginning of the twelfth centuiy. One^)f his de- 
feendants, in the year 1300, carried on a great ti*adc in 
the Levant, by which he acquired confiderable riches, 
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mation we arc indebted to Ferbcr. But whence arifes 
the liricll of the lacnuiR, which appears fo like that of ’ 
the riortntine iris Some of the latter may, ])eihapfl, 
be mixed with it; for oor author thinks, that he has ob- 
ferved in it fmall indifrolnble particles, w’hich n^ay have 
been bits of the roots. The addition of this fublfanco 
can be of no ufe to improve the dye ; but it may in* 


Muhi 


and retHrning at length U\ Florence, with his fortune, ^ cfwtfe the weight, and give the lack more body ; and 
Ijiff made known in Europe tlic* art qf. ^dng ; perkapkjt may be employed to render imperceptible 
argol. It ia faid, that a little before twplcrfant fmcll, for which purpofe the roots of 

the Levant, happeciW to.miik'e tkiat plant arc uled on many other occaftons. 

j — /L. . I : light, it . obferyed in the article Che- 

x confifts of rays differently;^ 


ed with this mo&, he tlic- i 

was there called off ^ ^ ^ 

f ^ rt^ .fickible, etUbl^ by fdihe well 

/{cveml add pCrtmcnts made b^'llcwf 

Tfdftion^ ^yeie^ ‘ juay he proper to. gtfe h« account here, 


ich i 


t ..--r,,. .8.,. ...wisraifV 

nequited by the urttida pwpfqV . fickible, 

colour. He thmforc'ttl^/ftvcml 

w^hen he had hroughfe to pcrfed^ioU' . , .s, . , . ^ 

wool with this plant, hc made k-^iglWn; at the (irft expciinhem,' bk 4«rkeifed fiia-^naaber in 

where he alone praaifcd U ibi: a.cb»MWi(Mif uf«il1| way, and lfe^a;b«im of'thejWa lighriUto ir 

the great benefit of the ft ite. plate fixitd in the fhuttcr of 

tion, the fiimily received the naiiMt ^ At'tlft hole 

which, rt Uft, was formed RucieUiiU'|^';Th'a 

however, dors not belike ih>rt this Ftl^hikia ‘JiMas 

ed the dye by means of th'^kteff^TTnentioiiea' cove^ a fmall 

but that he )e-amed the art Jd was 

return taught it to his *couqt^ipeil,.’,p, . 

“ Our dyers do not purcim^ 





* L’lb. 
?cxvii c. 9. 

•j* rv'o-jij 
flantj* I m 

K‘ 

itnthn^ 

*7 


mi Ic H firft known was. RofcttJt wfehi 4 s . 

tc!h us, carried on the trade of dyer at Plotemie^^ijoii^, 
Inlormauon vfas afterwarJs publilhed cortcetftieg.^tsijjr:' 
Impcrati * and Michdi the botanift f, . In laUf Ui;^; ' 
this ait has been much pra^ifed Eng^atiikVdd 

1 1 olbn J. Many druggifts, iniU^I^^Kecphlg this in was ] 


'd'cKkrt at 


l^^eYtd,; 
id the I 




umra hiu- a luoUl ftatc With ttHHe, as tHey ooghtr fuffer «i padtjr, aifia tq (,4 
roiAc, in olilcr to fave a little dirty wdfle. .. li. then 

appearance tif a dark vioktH«10ttr^;.eaH^-VWt^5')»«f 




d|hat. 


mi 




afllfiant movs'l 
. . . r obferved. the 

ima^JiMmtly lhe lUi^enti rays psltng through 


t.ikrnt^ri by'tlit' red wtsWat- 

; with that }0CH6tii^itf that of each intermc- 


appearance 

and 1 here fomc white fpote in it, .. • . v-r 

iMic Dutch (continue^ our auth^;;- 
out better methods than other nations of maoru^jj^ui^M^ 
many commodities, fo as to rendet ^ 

thereby to hint the trade of their 
iiivi titors ulfo of laemus, a preparatiQi< ,df«rg^^:^'l^'V 
oz/f/V/t- <'7i />/Vrrr, which has greatly If^hcd thdj 
that cn pjtfy as it is more eafily < 
ferved, and filler for ufe ; ,snd;W /tf if 
cheaper, at leaft not 

valuable rubfiance, .v^krb '^eithey, diate rays was bf' 4 hH[nUT^"ed^ When the fitsirp 

much impair its quality, an4 whielh, ,St thd blade ole knife 4^^he1if ^at the bac&'of the hole, 

iucieafts its weight (a), l^s dq^ they pmind cltvi^ as bp^ produce the fttngi^; by Gntnaldo ami 

and fmalt finer than otlwr tialitms, ^ Hewtoh, iKefe. ih t^^ red were breaded ami 

ihefc articles cheaper* 'Th^s lo they fift cochiucali and moil inoved. {fiirjWs' trt'rt^^ and molt diWted 

fell it cheaper than what istinCffed* when the knife afas moved over the hole ; and the hole 

It was for it long-time bdievedi, that ibc Dutch itfelfdh the chart was more dilated dming the’ motto.i 
prepared their Jaciniis fiom tFuffe linen rags which in . when ilHmvinated by the red than when illuminatcJ by 
the fouth of France ait 4 tp]^d iii the juice of the chf^n any other of the rays, and lead of all when illuminated 
tlnSor 'tum ; but St prefent, *t i« almoft certainly known, by the violet/' 

that; arftUhxn .^ 4 i€ is the prindpal iqmdicnt in orfoiUc From thefe two experiments, the author infers ** that 
cn pkrrt that is tA laemus ; and for Uvis curious infor. the rays of tjie fun's light differ in degree of flexibility, 

and 

(a) As drv hicnius is much cheaper than moifi, it may be readily fuppofed that it is adulterated with fan! 
And other fubJtajiCce. VuLnimi H\jUt\a fmplkium^ Fiancf. ad Motn. 1716 . fob p. ijr. 
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l.inibfr* an(! that thofe w}»ich are It aft rtfran^]hle arc fw?/? inflexU 
lie,** • From other exj»eriment3, he concludes, that l!»c 
rtiojl wjkxille lays arc alfo wo ft (lefltxille. In the feqnel 
of hiK paper» ht afocrtains the proportion wliich the 
anfric of wfeition bears to that of ihfle&hn at equal in- 
cldencts, and the proportion which the difFtrent fiexibu 
liUes of the different rays bear to one another. We 
fhall give an account of fome other eapetiments made 
by him, and of the iiifei'cnces drawn from them, under 
the word R£fl£xjty, to which a refinrcnce has already 
been made. 

^ LIMBERS, ia artlHcry, a fort of advanced tram, 
joined to the carriage of a eannoa on a march. It is 
-roofed of two ihtfts, wide cnougl^Co metvc a horfe 
jktwet.. "’•eoj, called the filkt wftt thefc (hafta ait 
joined by tw > bam of wood, and a bok of iron at one 
end, and mono&d on a te!r of vather finatt wheels. Upr 
the axlc-iiM rifea a ftrojog: iron fpihe^ vdiidb U 
into a hole ia the htader part of. tlie4iBit0.f 
carriage, to k ky* ^ 

the 


3 LOW 

der the title Rhamwus! but the following additional 
particulars from hlr Park will be acceptable to oar bo- l-'wat!; 
tanii'il readers : 

The lotus is very common in all the countries which 
our autboi vifited, and^ he had an opportunity to make 
a drawing of a branch in flower, of which an engraving 
t. piiblilhed in hi* travels, tl«t with his penniflSoij we 
have copied (fee Plate XXX.). 'I’he lotus orodiice. 
mut wlwh the negroea call tmltrou’^t. tWc are 
fmall firtnaceoai 'berriM, of a yellow colour and deli- 
cioot laftfk TjKf are much - efteemed by the nat-Vei 
who tiuMB »to. a fbit |»f bread, by eKpofing 

them for fooK. M aftersvanls pound. 

iligtbe^4;,li^>ttg.*0(^ mortar, uatil the farina- 

the ftone. 


Th/l.t^»A«L 


tij^ith h water, and formed 
.Bi 'dried in the tin, rthmbio in 
;||liir;Cvmieft gingetbread The 
^ inid a yeflel of vi^ater, and 
the meal which may ft ill 
licatcs a fwcci and pcrree- 
little 


•a" HIII'a tir " ^ ^kh the addition of a li 

%.pl«fant gruel called fon.li, 
in miny parts of l.uda 


sfo mtl lie io it ti,^. 
mrt* a fiiMf 

foktioo., acetmlkc f 








' * ‘ which & 


he 


® groiii.d, 

^^.^^Jffififljthes with a flick. Our siu- 
be little doubt of this l)Lii..j 
4 . by Pliny, as the food of tlu Ln" 
Ail army may very well have !.» i n 
..i^de of the meal of the fuiit, as is 
W -been done in Lybia ; ai:d as ilic 
T rT ^' .'w" .ilTweet and agreeable, it Is not I’ktiy 
complain of it. 

•V t ifland of fome extent in the 

:licig^>6!irhdbdtf% which fee in this 

ffclB^.dStbc gentlemen bdsi^nging to the 
Lowang, whiV-h they 
“■* of trees and of cattle Tlicy 

. a Imali level plait) recovered fiom 


out by an embankment of 
thick. The i 


quantity of ground 
fcaccely to be worth the labour 
plain Was ludeed euliivu« 
ltd iitjm the care, and laid out chiefly m licc- 


iir a;yight km f /bmt, WjSei.w 

citcumftitencC'Ol a clicfef 

fdwee of a conle fcafet t » 

m the perimeter of a dine of I 

Lor 

, Iv 

phoblem .w.«w , .. 

equally fotve an indeteniunaUprol;d^ jSeie Atidima^N matters more ofl 

LOGISJIOGvayai the Arne witb in Eng. 

CVve, for •which fee 

led 


w M nnv v» ■»■ • -i ■* m iOC UMBOR CSrc, aCQ UlO OUt CUlCtlv U» TlCC- 

LOCI, the ^uralof. ;|, VA- . /'pUtt, witrr ooUcQed from the adjxent 

LOCUS, time by which « loi^or indet^Miilint, . thr^ which a was convey. 

)Mm « ffllved ; orVliiw of. wMi m pJwtoUoiia. It was manuicd. 


•A IK Mine UlCiU AVr IUI^VA 

' tstions in algebra, and in other fpedes of arithmetic i 
witnefs the logiftics of Vieta and other writers. 

Stiakeily, ifl his Tabula Britannica^ ha* a table of lo- 
garithms adapted to fexagefimal fradions, and whiek 
he calls LogiiUcal Logarithms; and the expeditioua 
arithmetic, obtained by means of them, he ealKs Logifti* 
till Arithmetic. 

l.invAN LOTUS has been deferibed {Entyd,) im- 
SrppL. VoL. 11 . Part I, 


».y iniT wwjcs;^, iii ns lenotr ttalc. 

The patty feB .m.wdflh i .ii|f^ ftruck 

wi* Ibeir app^art|fc|j wy: lajl ^fel^hVil. as to ihun 
thetn. . lie waa ^tfe . of blue cot- 


.ton, a firaw uft^ihjktiead g un- 

der bis chin, wd half bQqta t^'bii;iejg«,.'. ile f»med 
to enter into the fpint.of curiolltir, natur^y animating 
travellers, and readHy led them towards an adjoining 
I. vUl^. 
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; oT»i>ro- villa^. Pairing by a fmall fann honfe, they were in- garlic, and very little tafte. The phofphorie matter l.ucli.!e» 
"'ll' vlted into it by the tenant, who, together with his fon, illuea from a fort of bag on the (lighted prclliire; when Ludamar- 

I.iiciolr obferve«l them with aHonilhcd eyes. The houfe was fqueezed out, this matter lofes its Ipleiidoiir in a few' 
built of wood, the uprights of the natural form of the hours, and is converted into a white dry fubllancc. A 
timber. No ceiling concealed the infidc df the rocf, portion of the phofphorie belly put into oil, (hone only 
which lyas put together ftrongly, and covered with the with a feeble light, and was foon extinguilhed. In 
'Iraw of rice. The floor was of earth beaten hmd, and water, a like portion (hone with the fame vivacity as 
the pattitions between the rooms confided «>f mats in the air, and for a much longer time, 'i'he author 
hjiigiiig from the beams. Two fpinning wheels, for thence concludes, that the phofphorefcence of the lit* 

I'otton were feen in the outer room ; but the feats for ciolc is not tlie effeA of flow inflammation, nor of the 
ihc (pinners were empty. They had probably been fixation of azotic gat, as the oil in which they fliine 
filial by females, who riHired on the approach of dran- doea not contain a fingle airbnbble : befides, the pliof- 
gers ; white they remained, none of tint (ex appeared, pbortM of thcle fnfeffs (hines in a barometrical vacuum, 
kound tlic houfe were [ ’anted etiiflen of bamb^ and The obfervation made by Fofler, that the luc^ 
of that fpecies of palm, oi which eacfli kaf rcTemblet fed a more vivid light in oxygen gas than kpniil^phe 
the form of a fan ; and, ufed as fitch, becoinea.ia.articte ric air, does not, according to CvradotyOnend upon 
tf merchandize. ' . ' a combuttion moK animated by the in^ratmn of this 

LOXODROMIC Curve, or |s Hl« (Ink ^ bat on the anunals feeling themlclves, while in 
the rliumb tine, or path of a (hip tbb mat gas, in a betteT'eondition, " Whence, then, aril^ 

fame courfe in an obfa'que (lEiys the bedior) 'th*'|hofpbaric light ^ the laciole i 

the fame angle with every meridian.- w jh p, fpecim of I apt. df opinion (addahe), that, the tapeetdiar 
logarithmic fpiral, deferibed on the farlt^ jrf'thie Inhere, Im^ ihshlif io. thdr hfiiflw, aa feverat otluir prt>ii^ons 
having the meridians for its radii. . . .V.' Other anlasnls. As. feme* kninstfi have' 

I.OXODROMICS, the srt or mc^iod- thb fb«^. tf 'aei^ ele^fci^ .fluid, and of 

railing, by the loxodronJc or rhumb line. ' ’' At'? , partKolar orgin^ to di^fc it 

LUCrOLE, a name given m tlm. lAmah nay bp other animals on. 

n;/ to the LAurrKis ItaOca (See LsMe'^ais, : 'dn^-isilh «Checp^ in acondenfed flats 

Aceordirg to Dr Carradori, the light of the Indhm jP;i|i^^si4^:'«in^Kutdn KgKt^ It ip ‘h»t 

does not depend on the influence of My of 

f ut iTurely on the will of thofe infefts. WhSe'they (ly; mtp Uie compofitiwt 

about at fieedom, their (hining is very reguiaft 

when they arc once in our power, they Ih^wt fjby fer-that.fhi]^,,' iu. their n Mi> - 

gularly , or do not Ihine at all. When they are molefl^, ' fi it not cv«h aiaps^l^ that ti^ may Invc the 

they emit a frequent light, which appears to be a mark extraA .frd^ tits, atmotphene air the lumU 

of their refentment. When planed on their bacfci, they ooui flimh ts other mitmals ha«e the pomer of extraA« 
lliinc almofl without interruptibtt, making continual <r> iitt ftim the ihfe .ahv t^'a chenied '.prw^ the fluid 
forts to turn themfelves from that pofition. Irttheday> orheat.” / . ' 

time it is ntceflary to torment them in order to- Carradori difeow^ftkat thepho^omfeenee of thd"' / 

them Ihine; and thence it fellows, that the day U» them hK^eka.BM|iimyvtndppMi^lm. of (he life of th^ ^ 
is the fcafon of repofe. The locioJe ontr ^idiet plea> a(w[a!tW%p^^it kdflaefliy owmg to the fofe ftate of 
fure from every point of their bellies, which proves that /Its Bght b fidp^cd by 

tlicy can move all the parts of their tifoera ifnk^adeUis dtywg^.lM’trviR hy Meuing it in water t 

Jy of each other. They can aHb tender their phofpho* but cu^ tlibilr » of deletion. Reaumur, 
refccnce more or lefs vivid, and contiotie it as long as BAxxw|«^'';iMii^Kdiaandif, obferved the feme thing In 
theypleafc. regard iHtd the swd^^^ 

A flight compreflion deprives the laciole of their By plnn^oji the luciole alternately into lukewarm 
power of ceafing to (hine. The anthor is indined to and sold watery they (bine widt vivacity in the former 
believe, that the movement by wfcidi they conceal their bat thetr’ lighskeieomes extinff in the latter; which 
light is executed by drawing baekthetr pho^hork fob- accordtiiigto.tk« author, dewiadsontheshemMe agree* 
fiance into a partietdar membrane or tunfe. He fup. aUe and dtTagreehbte fenfetW which they experience 
poles alfo, that the fparhlt^ cpnGfls in a trembling or In warm water their light slilappet ri gradually. Dr 
ufcilhtion of the pbofphonc mafi* He is of opinion, Carradori tried on the luciole and their pbofehorus the 
that there is #0 emattatton of a phofphorie fubflance, aaiwi of di^rent feline and fpirituous liquors, in which 
and that the whole pAieUoinenoo takes piaoe in the m- they exbflsited ibs fame appearances as other phofobo- ’ 

(erior part of the luminous vifeera. When the (hining ric animals. Thefi; Isft experimento prove that the • 
it at its greateft degree of bright, it is fe Aroug that a pliofpboric matur of the luciole is only fulubk in wa 
perfen may by it eafily diftinguift the houra on the ter. . 

fmalfeft watch, and tbe lettera of type whatever. LUDAMAR, a Moorilh kingdom in the interior of 
I^ipbonc part of the luciole docs not extend Africa, of which the capital Beuorm is blaced iv’Ma 
farther than to tbe extreme nogs of the' belly. It is jor Kennel in ly'' N- Lai, and 6® e<y W 1 omr It 
there im^lofed in a covering compoled of two portions has for its northern boundary the great dtfert (Im Sa- 
of membranes. One of wlueh forms tlie upper, and the har\ in thk Supplewunt), and is dclcribed bv Mr Parle 
Other the low*#, part of. the belly, and which are join- as little belter than a defert itfdf. Our traveller waa 
ed togethw. Behind this receptacle is placed the pbof- taken captive on the confines of this kingdom, and car- 
phurus, which lefcoioles a parte, havr..g the fmell of ried to the camp of the king, where he was fubjeded 
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g^u<i«inar> to the cruclcft indignities that the malice of higotted does not afford full employment, the majority of tlic I 
' w ' ' Moors could invent. I^e was not fuifered to ti*avel beyond people are idle, and fpend llie day in trifling 

the camp ; though he moved as it moved, and of coiirfc converfation about their liorU.i, or in laying fehemes of 
faw a confiderablc part of the country, and had an op- depredation on the Negro villages. ^ 

portunity of obferving the manners of the people. “ The ‘‘ 'File iffual place ol rendezvous for the indolent is the 
^Moors of Ludamar fubfiit chiefly on the flcfli c)f their king’s tcnt> where great liberty of fpecch leeius to be 
cattle ; and arc always in the extreme of either glut- excrcifed by the company towards each other. While 
tony or abilinencc. In confequcnce of the frequent in fpcaking of their chief, they cxpref^ but one opinion, 
and fevere falls which their religion enjoins, and the In praife of their fovereign, they arc unei.imon :. Songs 
toilfome journeys which they fometimes undertake acrofa are compofed in his hooourf which the comirmy fre- 
thc dcfwt, they are enabi^ to bear both hunger and quently fi«g in concert ; but they are fo loiidcri witli 
thirft with furprifing fortitude; but whenever oppor- grofs adulation, that no man but a Moorlfh dtfpoi could 
tunities occur of faiwfyiug tlieir appetite, they gcncial. hear them without biuOuug. The king in diltinguiai- 
*;>4fvottr morifat one meal than woidd ferye an Euro- cd by the finenefs of his drefs, which is compofed of 
pcaii tor three. They pay but little attention to am- blue cotton cloth brought from Tombuftoo, or white 
culture ; purchafine their corn, cotton cloth, and other linen or muilia from Morocco. He has likewife a 
neceffarics, from the Negroes, in exchange for ialt, larger any pther perfon, with a white clotli 

which they iltg from the pit. in the Great Defert. it;, in hi. ufpal intercouife with hi. fubjefts, 

“ The natural ^^rrenoef. of the counUr ii fiteii»)hat /ah diftw^on. o£ tsok W frequently forgotten. He 
it faraij|hc,J}ti« ftW^pateriali ^ itmutiftun. '11« (cmiMiatMm cat, out of the fame bowl with his r?.inel 
M(^ howetert cantrive to weave a ftrong doth, with idriw^, «d 4 repo^ hinfdf, during the heat of tlic day, 
whim, they pover thd^ the thread t. fpm by vpqa the fma bqek . 

thei/^mmenfron ,pd they {Nwpare **Tbe«M]htuty|UeiigthofLudamarconfillbincavalry. 

'’the bidea of their cattkl fo ai to furnift fad^lei, onws. They are wftt.oioantod, and appear to be very expert 
pouche., and other articiea of leather. - They «« lo aotwMwog and attacking by furprife. Every toldia 
wife fafikieotly (kilfd to co»«in«.i^hei»ihpeuam, which funufhea hta own horfe, and find, his accoutremLiith, 
they procure from tlm^^^roe.; into ^ieaci jiBdkiriac.^ coBfi|itii| S buq^e iabre, a double barrelled jam, a 
and tdfo into pott for boi|p^ thrir.faodi thmr £b. fimfl rrdfairther bag for holding his ball., and a pow. 
lares and other w«ippati, hi m det Wb Utuig over the (hoiilder. He has no pity, nor 

einmujnitioii, thw purcMb from tlM£ui)npil|n,s 4 k^ *»r r^unuuma bpt what arife. from plunder. This 
chahge fortlwti^^po,0|Mea iiflmh;they obttta bo^ia hot yeth' oumerou. $ for when Ali the king 

p^mory excurfiona. Their chi{^ cooMtmtni df ftw JMtdewar tmu Eambara, our author was informed tliat 
kind is with the French tiadera an the Senegal rj|«<arfftv -hia.:w]Mle force did not exceed 3000 cavalry. They 
The Moor., of this coautrjr haire fipgular tdew coaftkate, however, by wh.t he could le.rn, but a veiy 
feminiue pet&aiou. The g^fidneii of finrcMd fiMdt . proportion of hU Moorilh fubjeCfs. The horfes 
^motioa, and a couR^aqae enhi^Ued by exprewbii^ ant are very beautiful, and fo highly tftermed, that the 
by no mean, eflentitl point* in their ftandardl .with Negro prince* will fometime. give from twelve to ft>ur. 
them corpuleuoe and beauty appear to be tam* beeify^ teen Dave, for one borfe.” 

fyuonymou*.' A woipta, <n even moderate ptet^nfioai. Cutoff from all intercourfe with civilized nstious!, 
mull be ohf who cannot without a flave ondair and boafting u advantage over the Negroes, by polTcf, 
eacharm tofupport her (and a parffft beaiiky b dlpad flng, though in a very umited degree, the knoviledge 
for a camel. In confcqiience of ^ prewdeut taffe far 'df Tetter., the Mbor. of Ludamar are at once the vain- 
unwiddineft of bulk, the MoDiffhtodiW lake great paiaa fit and proudeft, and perhap. the mod bigottrd. foro- 
to acquire it early in liie( aod lar thiv mnpofe inaoy .cioui, and intolerant of all die nation, on the earth ; 
of the young girl, are compelled' by their aaothers to , ourntdiing in their charadcr the blind fupcrtlitiou of 
devour an immenfe ouantity of £m^, and drink a htge the Negro with the favage cruelty and treachery of 
bowl of 'camel's milk moraiiig. It it of ajP Hn* the i^nb. It wa* rrith the ntmoft difficulty that our 
portance whether the gtrl ha. an appetite or not., the juithor made hit efibte from thi. inhofpitable people, 
meat and the drink mull be (wallowed ,* and obedience . LUPUS, the a fouthern conftellation, joined 
i. frequently enforced bf Wowfc Thi* lingular prae> t» the Centaur, coobdiitag together 19 Itars in Ptolo- 
tice, indeaq of producing indigedion and difeafe, fooa my’a catalogue, but 04' in the Britannic catalogue, 
covera thc'young lady with tbu dmee of plumpsef.. LYNX* * conflcUalton of the aerthem hemifpherc, 
which, in the eye of a Moor, U perfeikion itlNf. compofed by Herdius out of the onfotroed dart. In 

“Although the wcalthoftheMoortconfidtchieflym hiacatalogut kconl^ of 19 ftara, but in the Britau- 
their numcroua herds of cattle } yet, as the palloral li£e nic 44. 
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HE denomination Mathtm i« now vulgarly given 
X to a great varirty of fubje^tst which have very* 
Uttlc analogy by which they can be clafflcd with pro- 
priety under any one name. We fay a travelling ma- 
chine, a bathing machine, a copying machinci a threlh- 
xng machine, an electrical machine, 5cc. 8tc* The oiu 
ly ctrciimflance in which all thefe agree feCbf^tp be, that 
their conilru6Uon ia more complex and aT^cfftl t^n 
the iitenlils, tools, or in il rumen ta which offer thCittfiflvo* 
to the firfl thouglits of uncultivated people- 
more artiiicial than the common etitf ‘the. hethmg 
or the ffdil. In the language of 'toefi^;/iltbeiia Ofid 
Rome, the term waa applied to daery' toOi * by whidfa 
hard labour of any kind waa perfbrsiedt. but .in 
language of modern Europe, it ftema reftrilfited either 
to fuch tools or inltruments as are emtibmd fot* 
ling fome pliLlofophical pttrpofe, qr or midi the cdti« 
AruCtion employa the firnpfe mechimicid' pOWCff in a 
confpu'Lioua manner, in which their opcratibil aild 
^;y engage the attention- An eleArira macMoCf atcen* 
n ifugal machine, are of the firft'ctld^ a tbr^hlg 
«hinc, a hre machine, are of the other daft* I^;lfe iiCai^< 
ly fynoiiymoiis, in our language, wift CNQlUi's b tern* 
altogitl.cr modern, and in fomc meafure 
being bcAuvied only, or chteffyj on contrivah^a fbc 
fcutnig woik in which ingenqity and rqedtantcal'llkttt 
lire manifeit. Perhaps, indeed, the term engine Ik Util* 
tid, by careful writers, to machiuea of coiiGd^rebTe 
niPgniiiicK, or St leafl of conGderable art and 
>aiKC. Wc fay, with propriety, engine, 
gme, platirg^engine, boring- engine ; add ^ dividmg 
machine, a c<\oying machine, dec. Eithef of time 
terms, rntifLirtt or engine^ are applied arfth tm|trOprie^ 
to ci.ntrivcnces in which fomc piece of wofit it not ea- 
I'ciitid on matcriab which arc then faid to f^e maqofa^- , 
tured. A travelling or bathing machine is furely a vut> . 
gar: fin. A machine or engine ia therefore a yooi; ; 
but of comnllcated conftruAion, pecuTurly for 

cxY>editing labour, or for it accpr^ng to 

ccTtp.in invariable pt Induct ; And we (hoiild add, that 
the dependence of its wdicy>tm mce.to 
muli be apparent, and cvrn 

vance and ereAion of filch V^f^Lt COnff State the profef- 
fion of the engineer ; a profeflion which ought by no 
means to be confounded with that of the mechanic, the 
artifan, or manufacturer. It is one of the arter libera^ 
les ; as dcfervlag of the title as medicine, forgery, ar- 
chite^ure, painting, or iculpture. Nay, whether wc 
co:Tider the Importance of it to this flourifliin^ nation, 
or the fdence that is neceflary for giving eminence to 
the profeflbr, it is very doubtful whether it Ihould not 
take place of the three lail uamed, and go pari paffu 
with forgery and medidcie. The tiiconfidcrate reader, 
who perufes Ckero de Oraiere with fati*ifaiEtion, is apt 
to/ fmile at Vitruvius, wht> requires in his architeA 
9 :arly the Gone accompliihmenu which Cicero requires 


in his orator. He has not recolleAed, or perhaps did 
not know, that the profeflion of an architcA in the 
Auguftan age was the moli rtfpeAable of all thole 
which were not effientially conncAcd with the 
ment of flatc affiurs. It appears that* the archkft-ftdT 
were all Greeks, or Ae pupils of Greeks, altr^cthev 
different from the members of the Collegium Murario^ 
rarnf the corporation- of builders and maions. ^ The ar* 
diitcAitre of temples, ftadiums, circufcs, amphitheatre*# 
fbems to.have been monopollfed, hjjjtbte authority, by 
a fociety srUch had (cUig lubfifteddn Antrvj^^ by 
certain myfterioaa bonds^ both civU aadreli|gioiis. 4We 
And k m fi^ria ; and we kamT that it ;Wai^u|^ thi* 
ther from reriia in tery anciMt ttmei/ From thtoce ^ 
it fpr^ into Ionia* whm it bectmeateiTr eminent and" 

S iweirfid imder the partlodar protean of 

techne# to whom the mNlhla^ bad c^Acd a wiagnOi* 
cent atvTeoib' with^irt* effabHIhmcnt of priefta 

and priefteffes, oonffffi^ df perfmw of the in 

dN fttkvv They wem flie df temyfes and 

tinoagiiout all Ovmc jdiU At Lefler Afia i 
iRid ewtraaostfor the ciii|)li»y« 

i|# lb Ae Ajt gr^ ^yeples/ foe the ce^ 

of the high airt^crtc0 of pagaoifin. By the 
accounts whiA rtmin m Eleofinian and 
other otyff erics, ft that this maebiaery nmft 

baye twA immenfe Wd wotidafal# and muft have ro* 
quirtd a gre^ dea} of meebaaScai flilllb . Tbi$ indeed 
m^ tht moft eaftWoeiiig nWsui^, to any petfon 
who. i^cAs on the mag^jSvdeM: they 

which exekt to this day the wonder of the 
wort^ |il^ their magnificence and 

hnititnpmtMbk al(b on account of the me- 

clianfcst feems iedifpenfsbly neceflary 

for their \ Thfe will ever lemain a myffery. 

There art ino tinicte of ibch knowledge to be found In 
At kmiquity. Even Vitruvius, writing ex- 

ptefidy on fubjtA, has given us noAing but what 
Si hi theiOweft degree of elementary knowledge- 
'I'his aflbcMtion of the I>yomfiacs undoubtedly kept 
their mechanical foience a profound fecret from the un- 
initiated, the profane. T^y Were the engineers of an- 
tiquity, aad Vitmaiiis wA perhaps not one‘of the ini- 
tiated. Hefpeaks of Myro and other Greek aectiiteAs 
in terms erf refpeA which border on veneration. J^er- 
haps Ac nriDdern nflociatloii of free tnafons 14 a remain 
of this antient fraternity, continued to our tinica by the * 
company of builders, who ereAcd the cathedrals and 
great conventual churches. No one v/ho^confidcrs.tlK-ir 
works with fcientific attention, cun doubt of fk^ir being 
deeply verfed in the principles of mechanics, and even 
its more refined branches. They appear to have car- 
ried the art of vault-roofing alm<ilt to its acme of per- 
feAion ; far outfi ripping their Grecian inftruAors irx 
their knowledge of this moil delicate branch of their 


art. 


It 
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It were greaily to be wiftied that fomc fnch intlitu- 
tlon did yet cxift, where men iiiiglit be induced by the 
mod powerful niotivcB to accomplidi thenifelves in the 
knowit*(*^f nectflary for attaining eminence in their 
jjroftfn* 1 1 

Wt have been informed (and we thought our aa- 
thor’ty ;,ood)* iliat our gracious Sovereign has fignified 
bis ff pattoiiifing an inilitution of this kind* 

Wc that it was prupofed to inilitute degrees fi- 

milar to our univerfity degreesy a::d proceeding on limt- 
hr cOiidition^ of a regular education or danding, which 
would enfure the opportunities of information^ and alfo 
on an examination of the proficiency of the candidate. 

examination, being conduced by^perfons eminent 
in the proft flion, perh^ dill excrcifing it, would pro- 
bably be ftriotts^ becaiilethe fucceftfid candidate would 
immediately become a rivd praftitioner. Such an inftt* 
tut ion would undoubtedly prevent many grofa 
tions hr unleUcred miH-wrighta and pump;makcni^ 
now appear under any tiiat of 

utirL although they sire f^ucki^y Jgho^t even of tne 
eleqijlenta of feicficie, tmae;* 

^^ajted With the which 

it ia abfehitel^ impose a 

cUne well luiced to. the inteiided TOf^ 
wiili any tolerable preclfioo';*v4i9i%';^ 
ance of. the engine fwre 

. queflmn# fn&eptibl<^ 
qepehd on the 

, . A% vAo 'InWe ' 

'tag«#'.whMi rtily. 

' fti^erS^iiy 'Ita Q^uUdiircfi Wli^ . 

know hbw ni^h pf this fiqpeiiority Ihotiki be 
io the gfeaVin^dveioew^'^^h*^ hxve 
priftibl iWeehaipSpa wH^ 

join uf h Wiil^er Ricce ih. .fb i^Wiotioii 48 

''We 

turned ottr machinery 

ferved what fa done in this ebuntry. ^ 

f y of its inhabitaiiti, 
ructions at the^T 

of a Newtort, their ^untryman/ ukidee;!!^ p^jW^f^ge of 
the beft of SoTmigds, emipi^ly . thefe 

things, and ever ready to encourage; 
arts which have fo highly contributed ^ the 
profperity. What might not be reafonfMy ^xpt^ed 
from Britifli adiivlty, if thofe among ouifdvea who 
have knowledge ana leifurc had been at the &me pains 
with the members of the foreign academicB to cultivaie 
the Newtorinn philofopliy, mnd particularly the more 
refined branches of mechanics, and to deduce froiii tbeir 
fpeculations maxims of conftru3.ion fitted to our Stua- 
tion as a great manufacturing nation ? But fuch kjibw- 
ledge is not attainable by thoic who arc acquainted diily 
wkh the irrpeiftdt elements contained in the pufilica- 
tions read by the bulk of our practitioners. Much, to 
this, purpofcihas been done on the continent by the 
moil cuvLncnt mathematicians; but ftom want of indi- 
vidual energy, or peihaps of gtneral ftcurily and prcT* 
tc^lion, thcpatiiotic labours of thofe gtiulemcn have 
iiot done the fcrvice to llicir country which might have 
‘been rcafunably expelled. Indeed, their difiertatiuns 
have generally been fo compofed, that only the learned 
could iec their value. They fccin addriiled only, or 


chiefly^ to fuch ; but it is to ihofc antr.v'irs that cur 
countrymen generally have itc<»urfe for information con- 
cerning every thing in thvir profcllion that rifea above 
mere elementary knowhjigi*. 'i he hooks ip our lan- 
guage whiAi profefs to be. fyflenis of mechanics rarely 
go beyond this : they contain only tlie principles of 
equilibrium. Theft are abfoluttly neceffary for the 
knowledge of machines ; but they are vtry far indeed 
from giving what may be called a prodlical knowledge 
of woriing machinery m 'rhis is never in a ft ate of equi- 
librium* The machine muft move in order to work. 
There mufl be a fimeriprity of impelling power, Vieyond 
what is m^rel^ fumcieot for balancing the refiftance or 
contrary aAion of work to be performed. The 
reader may turn ^ tliiii; iwticle Statics in the Encycio- 
p^dia Britcmtfiist^JSiaA h^ will there fee feme farther ob- 
fervations Oil tbi8 head. And in the article Micha- 
wicy'he Wffi find a piett^ ample detail of all the ufual 
dodriuest abd a defcrtptiqn of a confiderablc vaiiety of 
machio^or engines, accompanied by fucli obfervations 
ak.4bre; ISeceiia^ f<w the propagation or tranf- 

of preWW ttpm that part of the machine tu 
.wmli the power. b applied to the working part 

. bl.Ipe maiphiitte* Along witn thefe two articles, it will 
be.^dpel^td rimd with peculiar attention the article 
IlpT^T^oar/’.. ■ 

number of our moft feiviceable 
^ng^iea coN^^ chiefiy of parts which have a motion of 
filled axes, and derive all their energy 
Virtually contained in them. And thete 
parts lie aBb material, requiring force tu move 
lh^..6y<f and aboire what b necelfary for producing 
.. the force 'at the working part of the machine. 

' which this circumftance frequently 
.',pMdKe((.0f*^^tbe whole motions of the machine, are indica- 
, the article Rotation in an elementary' way ; 

iii^v^e propofitions there inveftigated will be fonnd 
alaMilft continbally involved in the complete theory of 
|he operation of q machine. Laftly, it will be proper 
- to cpnfideratteMltdy the propofitions contained in the 
jOtlcle ^raair€ryjsr of MaterluU^ that we may combine 
them with which relate wholly to the working of 
mafMbC I . bccau^ it is from this combination oi.Iy 
discover the firatns which are excited ut the 
varsbui points of fupport, and of commui deal ion, an J 
in qw'y of the machine. Wc fuppofc all iIkIl* 

V; it b to point out the principles 

Wklidlt.^m will be the piccife 

when adlu’d- 
btenfity, applied 

loa it is employed 

to ovetcdiht a r^il^arce aRii^ at another point. 

To abbrev&tit mgusge, we ihall thiit the i m ? i llcd 
FP iNT of tbeinaiehim to which the prtflure of the imi- 
vingMwer is immediacy applied; ind we may call 
that tbc woa^iMO wl^re the refiftance arifing 

from the woik to be performed immedbleiy aSis. 

To coafider this' im^rtant fobjed, etvii in its chief 
varieties, requires much: more rodm ilM can be allovitd 
in an undertaking like ourS, and therefore .we muft con- 
tent ouifelves with a very limited Vrewpbut at the fi.mc 
time, fuch a view as (hail give fuftcient indication of the 
principles which fhould direct the pradlical reader in 
every impoiiant erJe. We ftiall confidcr thufc macbmn^ 

wh^ch 


Ilif Chuf 
ej if i>MF! :r| 
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which perform ihcir motium rounrl fixed axes ; thefc 
being* by far the m(»ft numerous and important, bocaulc 
they involve in their cuniirudioii and opcratiur.s dl the 
2 leadirg princijdt’S. 

The proper 'riiat we may proceed fecurcly, it is r-cceffary to liave 
mcarinc o! ^ piccifc and adequate notion of moving force, as ap* 
power plied to rnachinciy, and of its meafurts. We tliiiik 
ertu!. I’eeiiliarly ncceflary. Different notions have been 

entei taint'd on this ful jefl by Mr Leibnitz, Dca Cartef, 
and other eminent mechaniciaub of tlie laft century j 
and their fiiccefTors have not yet coirc to an agreement. 
Nay, Jon c of the mod eminent piadtitioners c*t the pre- 
ieiit times (for we mufl include Mr ^ meat on in the 
Miimbci) have given mrafurca of meehaiilcsil power in 
inachintry wiiich wc think inaccuratCi and tending to 
erroneous conchifions end maxims^ 

Wc lake ior the incafure (as it ?• tht of ex- 

tiUd mechanical power the quantity of mutiou ^hich 
It piodiices by its uniform exertion during {ome gtvCii 
time. Wc fay umform ex^rtion^ not b^ufc this uni* 
formity is ncccffary, but only btcau&i if ilnv yaitstibn 
of the exfition has taken pUcc, it muft, bt kobwtfif in 
order to jiK!);e of the power. This wbuld needidi^ly 
complicate the culculationa ; but in whatever Wfty th^ 
ixiition may have varied, the whole accumulated exer^ 
tion is ilill accurately meafured by the quaotilj^'bf mty' 
tion c: ifling at the end of the exertiou* Thd, reader 
7o>::l perceive that this is the fame thing that jb CXpi^- 
fed in the aiticle Dynamics of this 
by the aiea of the figure whofe abtcilb or luji 
fciits the time of exertion; and theordtmd^ ait as 
p:c(!iircs in the diti'erent iollantd of that time> tht Whi^a 
iiUiig miihiplicd by the number of particles (tWist bf ' 
the quantity of matter), becaufe that figure reprefe^tt 
the quantity of motion generated in one partnditW 
matter only. AH this is aboodandy clear to,,|Mifibni 
conveifant in thefe dilquifitions ; but we wi{h to ca^ry. 
ai )ng with us the di{(in£t conceptions of that ptt£uL 
cluls of readers whofe profeflion engages thein iii the 
conllrudion and employment of machinei9> and tO whom 
fuch difcuirioriB are not fo familiar. We miift endea* 
vour rheixTorc to juilify our choice of this mcafure by 
r.p|)(Hliiig to familiar fafls. 

It u man, by prefTing uniformly on a mafii of ni^at^r 
for five fccnnds, generates in it the velocity of tJ^bt 
feet per fLCond, wc obtain an cxafl notion of tlie pro* 
porti .11 of this exertion to the mcchaoical exertion of 
gravity, when we fay that the man’s exetted force has 
!) ui prcciiVly one-twentiah part of the a^ibit of; gra* 
vity Oil it ; for we know ibu the weight pf that body 
( or, more properly, its heavihdfii) woulqy ui five fccondSi 
luvc given It the velocity -'^r, fecoiid, by 

adtmg on it during itsfalL But let us attend more 
cloftly to what we mean by faying that the exerted 
force is one- twentieth of the exertion of giavity. ’i’he 
only notion wc have of the exertion of gravity is what 
we call the weight of the body — the preifure which wc 
feel it make on our liand. To fay that this is 20 pounds 
weight, does not explain it; becaufe this is only the ac- 
tion of gravity on another piece of matter, Both pref* 
fures are the lame. But if the body weighs 20 pounds, 
it will draw out the rod of a fteelyard to the mark 20. 
The rod ts fo divided, that the 20th part of this pref- 
fure will draw it oat to i. Now thi fad is, that it 
the man preffes on the mafs of 20 pounds weight with 


n fpring Hcelyard during five fecomls, and if during 
that time the rod of the fteelyard was alw?.)s at the 
mark I, the body will have acquired the velocity of 
eight fiet per fecond. '^I'his is an ackiM)M'!cdgtd fad. 
Thcieforc wc wcie right in fa) mg, that the man's cx- 
cition is onc-tw'cnticih of the exertion of giavily. And 
fince we believe the wciglit of bndits to he proportional 
to their quantity of matter, all matter being equally 
heavy, we may fay, that the man’s «.xe!tioii was equal 
to the adion of gravity on a quanuiy of matter whofe 
weight is one pound- We exprefjj it inugh more fami- 
liarly, by faying, that the man excited on ir the pref- 
fui'C of one pound of matter, or the force of one 
pound. . 

In this manner, the motion cotnr^iunicated to a mafs 
of matter, by ading on it during fome time, informs 
us with accuracy of the real mechanicHl force or pref- 
forc which has been exerted. This is judged to be 
dopble when twice the velocity has been generated in 
the fame' mats,, or where the fame velocil y^has b tyn ge- 
oerated in twice tW ioafs; becaufe we^miSve,! that 
a double priiflure )i^,dbne either the ;*nc df the 
other. ^ '• 

But fartlter,: We kpbw^thit this prefTure is the ex- 
eitfoiii.wchave botiou ofbUr own foree; and 

cur or any other natu* 

i^ forei^* -1^ the uune* allb that t&e conti- 
fuis^DCf 6f this eiret^jicm exbauils our ftrecgtb 

M cpjlpjplci 4 | a* w A dead puli, 

m it; is 4aUc% of a in the ground, 

u c$n hold out 

’ hil\8rqi')iorixQntaAy :|pt b'^u^r' .bif. . 

, I fiu 4 che ci^drtiqn p^T tht 

fatigue, 1^ from 

k^on for^a con6de*i|ip/^bt»a^l^ff^ is iChereifofe 
an' exfwudiMire q£, M ttie ftridi j^i- 

mitive; f<bfebf,d!ie we ha^ve 

ad txajjft and fioequata efied the qium- 

tij^ of ipodon produced; . 

qtisp^y;- 4 f nmtW By the ^ocity geneniud in it by 
this ex^i|^« Au4 tt mult be pazticularly noticed, that 
this figure is to cbfes where nb motion 

is p^um byjm tatempu ; that is, if we know that 
the exenipu’^hich is Joft unabte to ftarca blockof 
flone lying biiVlTmooth lldne pavem^ntf but would ttart 
it, if incn^ed^byithe fmalleft addition; and if wc know 
this wbilU generate in a fecond 33 feet of velocity 
in 100 pounds of mattcr-^we arc certain that it wav h 
prefTure equal to the weight of this 1 co pounds. It is 
a good meafure, though not immediate, and may be 
ufed without dapger of miilake when we have no 
other. \ 

The celebrated engineer Mr Smeaton, in his 
lent differtation bn the power of water and wthd to toS’i mrlT 
drive machinery, and alfo in two other difleiiations* allfuic 
publiftied in the Bhilofophical Traufadions, and after- 
wards in a little volume, has employed another meafure, 
both of the expenditure of mechanical power, and of 
the mechanical effedt produced. He i%yv, that' the 
weight of a body, multiplied by the height thr'o’ which 
it defeends, while driving a machine, is the only proper 
meafure of she power expended ; and that the weight, 
multiplied by the height through which it is uniformly, 
raifed, is the only proper mealurc of the effedt produ- 
ced. And he produces a large train of accurate expe- 
riments 
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rjmfnt!i to prove that a certam weight, dcfcending We have already noticed the complete expenditure 
through a certain fpace, always produces the I'arnc ef- of animal power hy conti;!iicd prefFurc, even when mo- 
fe6t, whether it has defeended fwiftly or flowly, cm- tion is not produced ; the o-ily difficulty iti to connect 
ploving little or much time. this in a miaruraLlc way with the power which the 

Had this eminent engineer propofed this as a popii- fame exertion has of generating motion in a body, 
lar meafure, of eafy coinprehenfion and remembrance. When a man Aipporis a weight for a f.ngle inftant, 
and as well accommodated to the ufes of thofe engaged he certainly balances the piefTnrc or a^*tIon of gravity on 
in the contlruftion of machines, when icdridtcd to a that body; and he continues this action as long as he 
certain clafs of cafes, it mi^ht have anfwercd very good continues to fupport it: and we know that if this body 
purpofea; bat the author is at pains to recommend it were at the end of a horizontal arm turning round a 
to the philofophers aa a ncccflary correftion of their vertical axis, the fame effort which the man txtrtcd in 
theories, which he favs tend to miflead the artifts. Hia merely carrying the weight, if now exerted on the bo- 
owri reafonings terminate in the fame conclufion with Mr dy, by pufhing it horixointally round the axis, will genv- 
Leibnitz's, namely, that the power of ji^oduciiig a me- rate in it the fame velocity which, gravity would gene- 
chanical effed, and the effect produced, are proportional- rate by its falling freely* On this authority therefore 
to the (qiiare of the velocity. The deference jiiftly due we fay, that whole accumulated action of a man, 
to Mr Smeaton’s authority, and the influence of bta when Uc has jttfe carried a body whofe weight is t''. 
name among thofe who are likely to make the moft^tife pounds for one minurc» U equal to the whole exertio.i 
of his inftrudions, render it neccilary fiir to examine of ^'U during that minute ; and if employe^, 

this master with fome attention. ' , Opt oottOtetadi {gravity, but to generate motion, 

MoSmeaton waaled to pf this mealiite WoutS gimrate,' d.iurtng that minute, the fame moiu>i} 

by kii profeilio>tal habitat Rilflag a wmgitt to a height that gravity that is, 60x^2 feet velocity per 

18, in*one (hape or aimther^' ^neral taflt of the ma- io A of 50 pounds. There would le 3 3 

chines he was cmoloyed to ered) aod we add, tho pouhdaof matter movmg with the velocity of 1 920 fc< : 
opportuoiritsofe^peodhigihcmeCiUokalp^ ^ We yrdald exprefs this production or cf 

ture which arc m oor cotAjmi^v; tedby JpfXrfltCtor by 5760c, as the meafurcot the 
proponiqii. „ A did j man^S during the minute. 

frdm'Ccertiihhaigld'^ ‘ there isnoexpeu' 

properly ptoduition of mecliHUKMl i 

ut^ed ' tSRir 'lp8 v- ' ill' th\i$ anrying^ 30 pound;! for a minute; thcic 

’ «nd " pbwr l>y a height throvgh 

rufe^ yet liich exertion will compU trly 
letftt 'ialttiQfe I,. ;irW^ they mu's flreogth if the body be heavy enou((li. 

0,1 to which Mr Sr.eatcn’s mea t<c 

mdily apply ; and this cafe is important in- 

a df. elpdu^. id) t he a£) Jons of animah at a dead pull. 

It wat ' wn ^ us confidcr more narrowly what a man really 

Bc^ute;m theioetitaof A^eyiie^ he performs what Mr Smeaton allows lo be 

Page 7. bodies ^ variatiou But tll^ is, too the pioduAioo of a. mcrfurable mechanical elfcit. Sup. 

vague language for philofoptui^ldi&^tkiQtV . pc^tbis WeSghtof 30 pounds hanging hy a cord which 

what is meant by this variation ?, Wliat,is the fetndsrfl pafles ovqr a pulley, and that »man, taking this cord over 
from which the unreflrtciied meafuitv^^ bis ffiould^, tmp» his back to the pulley, and viilks 

ard, whatever it is, Js the tide 1^ it Wm awayTronl it* know, that a man of ordinary force 

nardlefs to adopt any other. Now, tlye' ftiAdiud from wiD widl; alongi railing this weight, at the rate of about 
which Mr xSmeaton eftimates the deviatie^ is. the very 60 yards j‘n a mmule, or a yard every- fecond, and that 
meafiire which we wifh to employ, naiviely;; quantity he can Ao^ipf q this for eight or ten hours From 

of .motion produced. StriAly fpeaking, eveU this is not (o^day; this is ail that he can do lihout 

the immediate meafiire. The immediate meafure is that fa^ae*; nre f 0 pouiuls m uniformly 18:) Aet 

f'tciilty which we call preffiire. This is the interme- in niynutes And liftr Bideatou would exprefs this by 
diurn perceivable in all ptoduflions of motion ; and it 30 X )^jBp, 6t 5400^ add would call this the meafure 
is alfo the intermedium of mechanical effed, even whed of the mcchaukal and allb of the expenditure of 
motion is no*t produced ; as when the wdght of a body powei^. This is very different from our meafure 5 7 6:^0. 

• bcndii a fpting, or the elafticity of a body fnpportsah- But this is not ah accQi^e and complete account ^ j 
other^prelTiirc. How it operstes in all or any of thefc the man's n^ihn on the weight, and of the whole tlfcd t.i !ic inat- 
c-ifes, we.know not : but wo know that all thefc met- produced. To be convinced of this, Aip^Kifc that 

JurcS of prelTurc agree with each other. A double man A has been thus employed, while another B, walk- 
quantity of motion will bend a fpring doubly ftrong, ing along bde of him at the fame rate, fuddenly takes 
will mife a doitblc weight, will withftand any douUe the rope Otit of bia hand, frees him of the talk, and ren- 
prefTurc, &c &c. In fhort, preffiire is the immediate tmues to ralfe the weight widiout the fmaSeft change on 
agent in every mcchanied phenomenon. It penetrates its velocity of afeent. What is the aAton of B, and 
bodies, overcoming their tenacity ; it overqpmes frib- whether is it the fame with that of A or not? It is ac- 
tion ; it balances preffiire; it produces motion. Mr knowledgtd by all, that the exertion of B aranfl the 
Sincalon's meafure is only nearly true, in any cafe, and load is prccifely equal to 30 pounds. If he holds the 
in all cafc.8 it is far from being exaft in the fii !t inllants rope by a fpring llcelyard, it will ftand conllantly at 

• of the motion, during its acceleration or rtlardaiicn. the mark 30- B exerts the fame action on the load tfs 

when 
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wlicn I c lin *Iy fiipporrs it fiom fjUin r back intt) tinucd for tlu'ec iccoiids only, vae all that was nccrf' 

pit. Jt wa moving with tin? veloc ity of three fc<ft per fury. 

i'*coiid whf lu took hold of the rope, and it would Mr Smcatou’ft meafurement ia therefore abundantly 

I ontJiiue to move with that velocity if any thing could exact for praiitiec ; and being acvommodattd to the 
,Lnnihihi». t counreraft its gravity. If th^rtfore there circnmflanccs moll hktl) ti» engage the attention, is ve- 
\v;u. no i vl en a perfon merely can ied it, there is ry proper for llse iotlruction of tlic nuincioiw prait^- 
r:oije at prtfeiit w lien it ie lifing iSo feci in a minute, tioners in all manufa< 5 :dunng countries who are employed 
.The man docs indeed work more than on that occafion, for ordiiraiy elections : but it is improperly pn>peftd 
but not againft the load : his additional work is w'a1k> as an article effcntial to a ju(l theory of mcelutnies, and 
ing, the motion of his own body, as a thing previoufly therefore it was proper to notice it in this place. Befidcs* 
tieceffary that he may continue to f^port the load, tbeie frequently occur moil important cafes, in which 
that he may continue his tncdianical ttlori as it follows the motion of a machine is, of iiecelllty, defnltory, ab 
him. It appears to yield to him i but it is not to ih ternately accelerated, and retarded. We fhould not dc- ^ 
i'florts that it yields ; its weight completely balances rive all the advantages in our power from the iirll mtSiT' 
ibofe efforts, and is balanced by tlircm* It was to a ver, if we did not attend particularly, and chiefly, to 
^veaLr effort of the man A that tt yielded* It was the accelerating forces. And in eve^ cafe, the im- 
then lying on the ground. He pulufd^AC tlus cord, provement, or the proper employment of the machinCf 

giadually perhaps increafing Ilia puU till it M not attained, if we are not able to diferiminate be- 

to its weight. Wlien this obtains, the Jooid jniA liM tweeiti the two parti, pf the^ mechanical exertion ; one 
preffes on the ground, but is comfde^ty W them', by whkm ‘the motion is produced aod-acccic- 

I ope. But it does not move by this pf .30 rated to a eertaui flAd the others by which that 

but let him exert a force of i poupdi^ ;4^d iiiotipn ts appdbcjate 

this fo^ three feconds. He will put ; wiU what part, of tht tp iti| now 

nrcilerate that motion ; and at the cftdbtthi^''fccprtds time tp .p|^tfedift.j^ \ 

the load is riling with the velocity of three fifi^ per fe* ' 

'I'hc man feels that this i| as mulcfi AS be ^ umjf 'tf. tud 

can continue in his walk; he theirrf<M9 hi, manM ^. . 4 

pull, icducine hia a^ion to JO poudda, . 1 "^ mtii, <hl, , •• dejp^iidr' fMiThingi to 

aetion he walks on. All this would \ 

t-eived by means of a ftcelyard. Th< 
puUfd out beyond 30, till the load acqait«d ttbe 
velocity intended, and after thia.jt'would be 

to flnink back to 30. ■ jffeffute yrbfcft* w 

Mote io done therefore Aan appears by Mr Sin^ 
ton’s meafure. Indeed, all that appeara the «#- 

(rtioii necefTary for eoniinmng a mutidn alreiid^;^iir0du« 
erd, but which would be immediately extingkwll^. by 

<i contrary power, which mull therefore be countid^td. bolii^ a^ ^rtffurc 'pMy 

"I'his meafure will not apply to nun^^te^ds cafea'df the is e<itil&.toiti.l^^epreijtM4li||^ ^^^'j^^ ' 

rmploymcnt of machines, wheie there a, nttfoch oppo* cbnn 4 cnti 9 <b •>>’‘*7.^ u^.aa the nprefenta. 

power, and where, notwithftaii^ng, iMchanicat Other,.' ^Phn hv bccajploned the mechanical 

r ower mull be expended, even accord^ to Mr Sffiea> ivrifof,rtp makf ttfo ^ preflure of gtavity as the 
:r>n’s meafurernent. Such are corn hotW^ aulls, ftaiidm o£ <MojMnf(M^ fod to r^refent ait powera and 
and many others. refidancea Ikf . W*foh4. , However proper tUamay be ' 

How then comes it that Mr Smtatou’s val^le cat. in thew haimp. hurt the prpgreft of the fcience. 
pfiimrnis concur to cxadly in (hewing tb^t. ^e fame {t haa ren^e^ the tifual elementary treatifes of rnccha* 
quantity of water defeending from tho foou! height, al* mes very ia^ifefi, by limiting the experiments and il* 
ways produces the fame effedt (as ho.fhcafofi 4 it), tidiat* luftrationa to Cich ae can be fu reprefented with facility, 
ever be the velocity i In the foft all Ina experi. This baa limited 'them to the (late of equilibrium (in 

inents are cafes where the pwer' exj^iu^ and the which- condition a working machine is never found), 
work performed are of the fane lupdi/A heavy body becaufe rOuftratioma by experiment out of .Uiis date are 
defeends, and by its pKpanidcicaflcy raifoa adblber heavy neither obviotw nor eajy. It has xlfo ptvvented the 
body, But even ^la would not eqfare Uw precife a- ftodents of imchanica from accomplilliing themfelvea 
greement obferved' in his experiments, Mr Smeaton with the mathematical knowledge rc(|uitcd for , fuc. 
were not careful to exclude from his ealculationt all that cefsfulprorecution of the ftudy. The moll elementary 
inoitou where there is smy acceleration, and all the ex* geometry is fufficient for a ihoioiigh underftifndiiig of 
penditurc of water during the acceleration, and to ad- equQibrium, or the dodriiies of llatics ; but true me* 
mi t only tbofe motions that are fenfibly uniform. In chanics, the knowledge of machines as indruments by 
moderate velocities, the additkmal piefliire required for which- work is performed, requires mJre reined ma- 
■the firil acceleration ,ia but ap, infignificant pact of the thematics, and is inaccidible without it. 
whole; and to take thefe ai^dcrated- motions into the .Had not Newton or others improved mathematics 
rrccount, would have embarrafled the- calculations, and by the invention i>t the iufinitelimal analylis and ealcu- 
perha^ ctmfufcd many of the readers. We fee, in the lus, we mull have refled euiitcnted with the difeoveriea 
in'laoce now given, that the addirion of one pound con- (really great) of Galileo and Huyghens. But New- 

ton, 
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tu’i, ful f^irrm pr.rf.-r 'vti^ opentd a boiinJle»a TKcrc I's alfo an iir'ooi'tanl dif!InAiV.n In the manner 

I’tld of Invi-rti^alion, aiul Ims nut only ^iveii a nnupii.i- in which this external h up. Tn a weight 

cent ;ind brilliant fpiornen t)f the dilcovcrics to be made employed a« the moving power, the adtiiacing preflnre 
ill It, but has alfo tiarcd out the partietdar paths in feems to r^.dc in the matter itfclf ; and alb that i, ne- 
which wc arc to find the folurioii of all cjrtiHons of cef^'ary for continuing this prefTure is merely to continue 
pr:\^\ioal mechanics. "I’his he has done by (hewing an- the connection of it with the mai h ue. But in the ac- 
other fpccies of equilibrium, indicated, not by the cefla- tion of animals it may be very dhlVn nt ; A man pufh- 
tion of all motion, but by the uniformity of motion ; irgat a capftan bar, mull firif of all walk as fad as the 
by the ceffation f)f all acceleration or retardation. As bar moves round, and this requires the expenditure of 
the extin^f ion of motion hy the a^fion of oppofitc for- his mufcular force. But this alone will not rerder his 
cos is affurred by us as the indication of the pcrfe^l ai5\5oii an rffe^ive power : He muft alfo prrfs form^artl 
equality of thofe forces ; fo the extinction of accelera- the capdan bar with as much force as he has remaining 
tion fhould be received as the indication of fomcthitig over and above what be expends in walking at that mto. 
equal, and oppofitc to the force which was known to The projportion of thefe two experditures may be very 
have canfcvi the acc< Icraticn ; and therefore as the in- diflVrtiit in different circumdances ; and in the judicioas 
dication of ?.n oquilib»-ium between oppoCte fotecs, or ftle&ion of fuch circumftances ns make the firif of ihcfc 
clfe of the ctflatfon of all force. as incoiifiderabte as poflible, lies m»ich of the n<ill and 

TvP'thiv.ifal things was the fource of all otir fagacity of the engineer. Jn the common operation of 

c.cpillibriumdiftint\ notions of mechanical fo’*ces, and gave ns our tbralbing corn, much more than half of the manN 
only *unexccptionable marks and meafures of them, power is expended in giving tlic ncctlTary motion to hh 
Th^ 39 ih propofitton of the firfl book of Newton’s 6wn body, and only the rcmni dcr is employed in nr- 
Prii^ciplea </ Natural Pbilofophy, and its corollaries, ^hg forward the fwiple with a momi ntnm Inlhcicnt for 
contain almoff the whole dodtrine of xdive fii^hahtcal ^making off the ripe grains fom the flalk Wc ]i:>d 
nature, and are pecultarly app)ie|iUe preient ‘ Ai^ient proof of thi?, by taking o(f the fwipU* of the 

pofr, becaufe they enable U9> in this me* ^ frrd putting the fame weight of lead mi the e i d ol 

ihankah equit^rhni (fo dtff^reiit from the and ihSn ctiifingtht.hind to pciform the uuird 
circumftance in which moriona of thtalhing with ali the rap'djty that he could 

by natural powers dijlvr conli.ntie during the ordinary hours of wmk. \Vi: ne- 

their afikm on iiupeU^'alad wirkjnit of a v^r cOutd lind a. man who could make ihtec motions in 

machb^,, ^If^etd; whim wB ri^lle^ diiat Uie that he could make two in the ui'iial 

of ou^ Ihip aa 09 #drr«; ^tninmcr, fo as to continue this for half an hour. Hence 
akd mo^ng wkb tk^’groikiid muft rooctude, that half (fome will fay two thiid-) 

• whieb ihcji?^|i^^ muft acknowledge^ tlmtl^en of a thrafher’s power is expended in merely moving his 

c^ii^ity' w view of na ^qiiilh own boiiy. Such modes of auimal art ion will th* i tVore 

brium among motion t aud tWa be avoided by a judieious engineer $ but to be avoided, 

that, Iftt .t^fa ia^^ thrirjucionvcnicnce Inuit be underftood. More of this 

nothing an ei[|i|i^1»H#^ Wiff 'Occur hereafter. — Tn other cafes, wc arc almo't 

ftift be (nOver wholly) free from this unprofitable cxpc iKhtiirr- 

Diftirdlions In the ftaiictd ;(^fidmilon of IttacMutS, ^ pf power. Thuas. in the ftcam crgire, the opt ration 

muft he of preiTure is alt that we nifed attend eo. Bu^ni tke requires that the external air follow the pifton down 
mr'flcmthein^hanicaY difeuifton of their wemi^atficpji the cylinder, in order to continue its prenuro. But 

*nr"!o\*^ to their diftiiiAions ut kind 5 Sod it ^iU by '‘no meaits the force neceflary for fending in this rare fluid into the 
be fufficimt to reprefcrit them all by weights j for their cylinder with the nectffary velocity, Is A/cli an jnf:o nir. 
^w>rkin^ diftinrtion in kind is accompatvied by great differences cant jpart of the whole force which is ai our command, 
jn their manuer of arting on the machine, ^pniciiatu- that it would be ridiculouH affertation in any engineer 
ral powers, in order to continue thetr adion on the im^ to tslke^ it, jmto. account ; and this is one great grc'r.nd 
gelled point of the machine, muft at the fame time ^ut of prefefeno^, tb dus natural power. The fame thin;; 
into motion a quantity* of matter external to the ma- may.be faid of tbeadtion of a ftrong and liuhi fpriiig, 
chine, in which thefe p«>wer8 rifidc ; and this muft be which fa therefore another very eligible liril mover fur 
made to follow the impelled point in its motion, and machiaeryi, Tj^ ancietif artaierifts had difeovertd ihls, 
not only follow, but Continue to prefs it forward ; or^ and cmployeil their warlike engine.^, 

this matteV, thus continually put into motion, mutt be We dhiii alfo attend to the nature of the rcfiftancc 
fucctflivdy applied to difttreiit points of the machine, wliirh the work to be performed oppofrs to the movio.i 
whicli become impelled points in their turn. This is of our madiinc.^ Sometimes the work oppofes, not a 
the cafe with a weight, with ilic artion of a foi'ing, the Cmplc obllruAion^ but a real reliflance or reart ion, 
action of animals, the at'lion of a ttreani ot water or which, if applied alone to the machine, would caufc it 
wind, and many other powers. A part of the natural \o move the contrary way. T his always obtains in 
mechanical p^wera muft therefore be employed in pro^ cafes where a heavy body is to be laifed, where a fpring 
diicing this external motion, 'rids is fomctimes a very is to be comptefled, and in feme other cafes. Very often, 
confidcrahlc part of the whole natural pow'cr. In feme however, there is so fuch contrary aftiop. A flour 
cafes it is the whole of it. This obtains in the artion mill, a faw mill, a boring miH, and many fuch engines, 
of a defeending weight, lying on the end oT a lever and exhibit no rc'a£lion of this kind. But although (ixli 
^refling it down, or hanging by a chord attached to the machines, when at reft w not impelled by the firll mo- 
machine. ver, fullain no preffure in the oppofitc dirertion, yet 
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tUfy will not acqiiiic any motion wlntcvcr, iinUfs t)icy arc ncctflary, ^ vtry capacious wjiccl mufl be empV)ye(J, 
be irnot-llc-.^ 'V ^ ^^aoerM-n ’w^cnnuiatr iiiti'ii i fvcit qiiantitv of 'iKTt All of 

f.r* . Tluia ill 'i 1 'oilL \ force mull be iin ib:^ uiiut be in motion by a very nioJcraic 

p'f 'T *1 oir H»e icciK of the faw, that the jCohelion of deian-’t* r^f tlie men. it .uvchiatr i lloul), and llic load 
the ''’bfc.i ot tlic limber may be oveicome. T’his re ii n.icd. Whcii it li.s atumod iIk- o quire*! htiwht, 

quires th.iL a certain force, determintd by the propor- all ibis mallei, n'),v in conlideiable n.ution, riuill cm: 
tioiis of the machine, be imprelfcd on the i npclh d Hopped. 'I’bis (Miiiioi be done in an inllint with a 
point. If this* and no more, be applied there, a force which would be very iner nvonient, and even hlll^ 

will be excited at the teeth of the law, which will 6ii ful ; it is therefo'e brought to rcH gradually ■ Tins 
Jdncflhc coheiion of the wood, bnl will not overcome it» alfo confumes time ; nay, ibc wheel rnuH get a motion 
The machine will continue at rcll, and no work will he in the contrary ditc(^ti(;n) tlnit tlie load may be lowcied 
performed. Any addition of force at the impelled point, into the cart or lighter. This can only be accoiiipliH^'* 
will occafion an addition to the force excited in the ed by degrees, 'i hen the tackle inufl be lowered down 
teeth of the faw. The cohefioii will be overcome, the again for another lo 'd, which alfo muU be done gr?- 
machine will move, and work v»ill be performed. It is dually. AU this waftes a great deal both of time and 
only this addtikn to the impelling power that gives mo- of force, and renders a walking wliecl.a very improper 
tion to the machine; the reft being expended merely in form for the lirft mover of a ciane, or any machine 
balancing the cohefion of the woody fibres. While whofc ufe requires fuch frequent changes of motion, 
therefore the m'lchinc is in motion, perforitgng work,' The fame thing obtains, although in a lower degree, ia 
we muft confider it as actuated by a force imj^rdTed on. the fleam engine, where the gieat beam and pumjj^ rods, 
the impelled point hy the natural power, afta'by ano*. fometimes weighing ^ry many tons, muft be made C > 
thei ading St the woiking point, furhiflied by or de* acquire a very .hrtik iriot Ion id opp<>fi.t'e ditjccf ions rwitfe 
rivtd from the reiiilarice of the work. . ; in every woribng' fttokeN ■ It in t greater or 

Again: It not unfrequently hapoeoii, that there if d leff de^cOvtn dftVdftidef which have a reciprocating 
not even nny fuch rcfiilance or obftrudion CXCtt^fd ft. 
the \\ or king point of the machine $ the whole ‘ 

aricc (if we c-in with propriety give it that name)^arijref‘ 

from tlie neccflity of giving motion to a. qd^tity of loi^e of a rebi# 

and inaf^tive matter. This hfppeftf 'hi 
round a heavy fiy, in the coining prefs, id themiochj^ 
ii'g engine, iu dTaWing a body along f horizontal ,pf 

without fiictiuii, and a few firnilai cafes. Here .^ia' '^pne is, by'*fiichlnju’$4|m£m 
ftr allc fl f'^ree whatever, applied at the impelled pointA •' of ma^nificence^^ 
w'ill begin motion in the machine ; and the whole foree. ■ i%' Vne^Bgcay,.^ 

applied i3 conruriud in this fervice. Such cafes are* all the 'j^flis.of 
rair, as the ultimate performance of a machifie t'-but 

oce;!*i<«nally, arid for a farther purpofe, they frequeativ tet^dc^ |iio'h|i^ j tp 

occur; an<l it is nece/raty to confider them, the. A'i^ha^fs\qf • the\ 

there tire many of the moft important applications of ties' ^ 

niaehintrv where a very coufiderable part of the force la rff^CC/li# tlk’. pf rti; Iltit. m Ml reciprocavion«, 
r\pe!i(h(l in tills part of the general taik-^ k performance'; and theie-^ 

Sucli ire tfic chief circiimftances of dcAin^ioa amoi^ fol^ cdotirudfeoa wttf^ reWproesUon ,wjtl^ 

the inrchiuiit al powers of nature which ihttft be attend* out joect'mtjft by air^ihtelirgcnt engineetw. 

ed to, in order to know the motion and perforn^aqce of The mere , Copying frlill, indeed, who derives all hw 
n maehiiif. 'fhtfe never occur in the ftatical ccmliderai> knQwled^' froM the doinmon . it catifes of mechanics, 
lion of th^: machine, but here they are of chief Jm- wiU never fuipedt Ibch imperfedions, becaufe they do 
^ portanoe. ^ , lM>t oCcur in the ft itical confideraiion of machines. ^ 

Ih' ;• .r ii l>^t farther: The eftion of the movinj^ power is . ^ Laftly,. no machine can move without a mutual rub- And ira 
rf rht 17 tian^ff.rretl to the working point through the parts of bing of its parts, at all points of commujiicaiion ; fuch^*‘*^»<>"‘ 
I ' • '* a macliine, which ate matcriali inert, and heavy. Or, as the teeth of wheelwork, the wipers arul lifts, and the 
I r ' n- deferibe it more accurately, before the ncceflaij force gu^eons of its diffirrent axes. In many rtiachineN the 
iV.i !. tan be cxcitt-d at the working point of the mchine, the ultimate tafle performed by the working point, is cither 
various conncAing forces muft be exerted iu the diffe- fiiction, or very much refemblcs it. This is ’tl\c cafe 
rent parts of the machine; and in order th^ the work- in polifhing mills, grinding mills, r.ay in boring ivills, 
mg point may follow out the impreffioii already made, faw mills, and others. A knowledge of friction, in all 
all ibe connecting parts or limbs of the machine muft its varieties, feems therefore abfoluicly necefl'ary, even 
/v w.'ivy/, iu different dire^ions, and with different vc- for a moderate acquaintance with the principles i f ma- 
locitiefl. Force is neceffary for thus changing the ftate chioery. This is a vciy abllrufe Juhjed and although 
of all this matter, and freqwotly a very confiderabit a good deal of attention ha. bt tn paid to it by fomc 
force Time rnuft alfo elapfe before all this can be ac* ingenious men, we do not think that a great deal bus 
complifticd. rhib often coiifumes, aud^really waftts, a been added lo our knowledge of il ; nor do the experi- 
great patw of the iauKUmg jxiwcr. Thus, in a crane ments whiett have been 4na(!e feern to us well c?.lculated 
worked by men w'alklng in a wheel, it acquires motion to lead us to a cbitinci knowledge of itu nature and mo- 
by /low degree’? ; bt.auft-, in order to give fufficient difications. It has been confidt red chic/ly with a view 
room for thv adiou ui the number of men or cattle that to diminifh it as much as pol/ible in the communicating 

parts 
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parts of machinery, and to obtain fome general ru!cb 
fo- afteitRiMing tlic quantity of vh?.t urauiidably re 
ma’iii. Mr AmontoiiR. of the Koyal Acadc-niv of 
Scicncfi at Paris, gave us, about the beginning of this 
century, the chief information that we have on the fub- 
I Je dlfcovcrcd, tliat the obllrudion which it ga^c 
to motion was very nearly proportional to the force by 
whim'll the rubbing fui faces aie prefTed together. 'Thus 
he found, that a finooth oaken board, laid on another 
fmoot!- board of the fame wood, requires a force neatly 
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in the JUmyiL art. Rotation, if' 64. and’ there- 
fore life it fure. 

Suppoling now this previous knowledge of all thefc 
variable circumibnces vhicli ilie nlot.ion of ma- 
chines of iV* nttativc kind, fo that, for any momtetary 
pofitiori of it while performiiijr work, we know what 
are the prccile preirures adtim; ;n th» impelled and 
working points, and the cordlnniiin of the machine, 
on which depend the f-iflion, and the itiomentum of 
its inertia (exprefled in the article R( 


. uiATioN by 

equal to one third or what prelTcs the furfaces togc- i • 

the,. Different fubaancc. required different proper- T 


BU/nroi)d. 


tions, 

Mc-ifure 01 He alfo fouftd, that neither the extent of the rub- 
It bf A- fiirfaccsi nor the velocity of the motion, made any 

conliderable vatjation on the obftru6^ioh to motion. 
Tbefe were curious and unexpeded refults. bubfe*- 
quent obfervatiofts have made feveral corredtions necef- 
fary in all thefe pre^ofitiona. This fubjeft wilt be 
more particularly confidtred in aoothet place; but fitice 


tioo, or at leaft its momentary acceleration, competent 
to that pofition. Therefore, 

Let there be a rotative machine, fo conftrucled, that c 
while it is performing work, the velocity of its impelled • 
point is to that of its working point as m to /?. It ii^ ' 
eafy to demonftrate, from the common principles of 
ftatic^. that if a ilmple wheel and axle be fubliitutcd *0 
for 'iU< having the radius of the wheel to that of the < 


the deviations from .Mr AmontonsV rule are not viery. asUe iailni' fama^proportion of tn to n, and having the 



of eftimattng the effirfi; of tri^^ eQ. W bind. as i^r jthe given machine. 


cdrtaio prdpoitiqn, . 

'«»d . 


pw^iSUrik; 


thif 

cUj; 

cbitie in motion 


’ intenfity (which may be mrafured 

^ of the preffnre exerted in the mti- 


'illCTt dt't^ilitpeiled point ; and r cxpiefa the pnllnre 
it th< winking point by the tefiltfpce cpDol ::! 

,j!iifiimtl,e,'fcf..^'Wprkth*t Mthen performi^^^^^ This may mile 

t^fthoJy to he railed, from the cohe- 

Any of thefc relill- 

t^ti^mne <ifneiin the;i«,«^i^^^|i6«» mny alfo be meafured by pounds weight ; becjnfe 
found * certain number of pounds hung on the 

of a ffiw inill, will juft overcome this cohelior, or 
^ iiont ^ limloA, b*e»tome it with toy degree of fuperiority. Thi i\ fore 

jii^Wllie the' amt^Iling power/, and the rcfiftance r, however 

^ toMnde%^^ato!iiiH^ dilTejl^g in kin*|, may be compared as mere rredu es. 


' Let x.reprdent the quantity of inert n aitci v^hich 
:roi%\Vqrkv if.vpa wift urged ^ the impelling power /, with the fime 

I the foroe whfch juft |M^sm velocity as the impelled point, in order tli:it thi*) pr^f- 

ioii that part of it halahetea^^^ n^* ''fut^e / may really contmue to be exerted nn that poiiif. 


aftion of the impelled point oecafiotie^t^ ihe.r^aoce T^usg if the if^Hing power is a quantity of water in 
of^thc workf or wWen balances . the of the ' the butiet of ah oveWtot wh^ acting by its weight, 

work, the remainder is the part of the ihjfb^dg power this wd^t cannot impel the wheel txctpt by impelYing 
which is employed in overcoming the. fiiaion. If m* the watSVi !^;Itk tbis way, x may be conlidered as vepic- 
deed the s^iial lefifting prefTarc of the work varies fehting the impelling power, while rc- 

with the velocity of the’Vorking point, all the pref- pmfentv,^tts>plitil^^ the niachiue. In like maniKr, 


_ of external inert matter 
ting parts of the machine, vary in the fame proportion, whreh is resHjr With the velocity of the working 

Ilut the law^of this variation of working refiftance be- point, in .thei of the tafle performed by the 

w .Ik- machioe.V ^ ;/ 

What^ be th? momentiirn of the inertia of the 


ing known,* the friAion is again afeertained* 

We can now Hate the dynamical equilibrium of for- 

* res ir^ tThc working machine in two ways. We may 

• either confidcr the efficient impelling power as dimi- 
4nlhed b} all that portion which is expended in over- 
'coming the fiidion, and which only prepares the ma- 

'bine tor pcrfomiing work, or wc may conlider the infi- 


machine, we, can tllways afeeruin what quantity of mat- 
ter, attached. to the impelled point, or the working 
point of the wheel and axle, will require the fame Icrce 
to give the wheel the fame angular motion ; that is, 
which fliiJl h^ve the fame momenUirp of inertia. La 


pclliiig power as tutirc, and the woik as increafed bv the quantity a, attached to the working point, give this 
ilie fri£lion of the machine; that is, we may fuppolc momentum of inertia J «*. 

I he machine wlihoiit friclion, and that it is loaded with 
a ipnimlty of addition.il refill ance a6llng at nhe work 


ii»g point. Either of thefe methodb will give the fame 
1‘ti.jlt, and cacli lias its advantages. Wt look ihe 
, method in the flight view which wo took of this l ibjcCt 


Inllly, fiippofing- that the wheel and axle have no 
fridion, Kt /be fuch a rdiilahee, ihu if applied to the 
working point, it fhall give the fame obllructioti as the 
friction of the machiiio, c.r require the fame force at ilie 
imptllcd point to overcome it. 

M 2 
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-.See Rotation, 64 , See. 


I -- — ^ 

itv .1 Velocity of imptllal point =i 

.-H Wl* «* 


Thefe things h.*:!.: thr.s cihihliihed, the ain»ular ve- 
locity of tlic win 1 1 Kil l .ixle, ih it is, the number of 
turn?, or the purl Ion of a tiiin, which it will make 
in a given time, \\ill be proporlitmal to the fiuCtion 

(I.) 

S “H J' 

J'lft.yrL 

Since tlie whole (in nr. together, tlic veloeiticfl of the 
r! furint points aie as tlieir diltanees from the axis, and 
may be expi fifed by multiplying ihr common angular 
velocity by thefe (lllhmcea. Thnefore the above for- 
mula, multiplied by m or //, will givt tlic velocity ol the 
impelled or of the working point. Theufore, 

74 

< t loci' 

• hr imp 

it. I point. 

Ve: k!i\ rf Velocity of working point (HI.) 

lilt Wi^rk- A fW "J* /I* 

ing j.jii L. In order to obtain a clear conception of thefe vclo- 
clticH, we mull compare them with motions with whfeh 
we are well acquainted. The pro{yofiti(Hi btio^ itmTCr- 
{ally true, we inay take a cafe where graiiity ts the fok 
})ower and refjllaRCC ; where, for eximple, fi and rnns 
tl-e weights of the water in the bucket of a whe^, and 
in the tub that is raifed by it. 1 if this cafe, to Xf and. 
r =. y. VVt ni'iy alfo, fur greater fimplicityi fobpofe 
the iT.ncljiiie without inertia and ftidiooi The vefecJity 

f . pwi’ — rMfi 

ot p 18 now ^ 

16 ^ . 

Ahf lu'e the velocity which gravity genetatei wf 

2uu^ fccoud. 'rhen it will generate the velocity in the •. 
moment /. Let v be the velocity ^eoerated daring 
this ir.omcot in conncAcd as it is with the wheel and 
uxle, And with r. This conne£lioa produces a change 

of condition =r ^ r — v. For, had it fallen freely^ il 
v\unld have acquired the velocity ^ whereas it only 
acqi'iie^ the Telocity v. In like manner, had r fetfen 
freely, it would have acquired the vdocity g /, But, 

in ill ad of this, it is raifed with the velocity The 

change on it is therefore =: -J- ” v. Theft changes 

w 

uf mechanical condition arife from their conneAioii 
with the corporeal machine Their preffuaef bn tt bring 
into aflion it.s conne«iling forces, and t^ch of the two 
ixcernal forces is in immediate eanilibrium virj^ the 
force exerted by the other. The force escYtrd at the 
impelled point, by r ailing at the worldng point, may 
be called the momentum or energy of r, Thtfe ener- 
giL's are prccikly competent to the produdion of the 
changes which they really pniduce, and mud therefore 
be conceived as having the fame proportions. They are 
therefore equal and oppohte, by the gcntral laws 
ferveii in all actions of tangible matter \ that is, they 
arc fach as balance each other. Thus, and only thus, 
tlic remaining motions are what wc ob ferve them to be. 

That 18,^ Xg/~vX« is r Xj^/ + -^v Xn 


Or p 7/1* m tiy jr t n p w* ^ r 7r X 1* 

Tl’.at 18, /• »r + r tr : /• — r w n zz t v 

That is, tht‘ diiwm'wiUor of the fm.'tl’jn^ exprilfi/rf the %'f- 
hrity nf th irtiptlJid pr/nit ^ is to the numcritior cs the Tt'- 
/f'iiy -zvlirh a hnvvy budy *ivoidd acquire in the uhum'nS 

h' h <ii*h'uh thj impelled 
point iU quins in that moment, 'rhe lame tiling is true of 
the vilucity of the wmking point. 

I'hiH rcafoning fufrcis no chai^gc from the more com- 
plicated nature of the general pfopolition. Here ihc 
impelling power is Hill/*, but the matter to be accelera- 
ted by it at the working point is + y* while its re- 
action, dirninifliing the impelling power, is only r. We - 
have only to conlidcr, in this calc, the velocity with 
which + y would fall fietly alien impelled, not by 
a + y, but only by r. '] he rcfult wotild be the fame; 
g t wT>uld ft ill l>c to V as the denominator of the fame 
fradioa to its numerator. 

l^iUB have we difeovered the momentary accclcratioa 
of our machine. It is , tvideut, that, if the preifurcs p 
and r, and iW and iucatia of the iii^achiiie« and 

the external matter, continue the feme, the Ucicelenttoii 
will cooriouf the.We; the fr/otio n of ro tation will be 
unilprmf y and p w* + 4- y will be to. 

fpsce/, through which a heavy 
body Would »oy ;|(W(ta tlilfct /* is to the fpace 

^ro^b; which ^ point WX jri^Uy have qp- 

ved in. ihe Tamr like amiiWtr, * fpacc 


dF%. * * • . 71* • 

Or pmgt p mv::irngt -I* r -v 

Or pm^gt^pm^v s rmn^ / 4. rn'v 


‘ P xr 4“ e "•••y ai* 'I *»> > '"f *r '7 ' 

, . . the d«^'iv > 

' mined.;^ iWe may 

Suppose Wfs(cigfat $1^, 

puUty, .wl:4tl®g^jF^^^i^ WiSdhjW ^ pf.:tbrcc 

pounA.oa the other fidW.«. m, 

caeb‘ ms^ , be celted /, 

A or% . Therefore, in a fecund^ the 

weight 7» of 2$ feet, or 4 feet ; and 

' will (Kx^uiirp vdocky <rf 8 feet per fecond. ^ ^ 

Having obtained a hhowledge of the velocity of eve? pc.-for nw 
ry point of the machine,, we can ealzly afeeruin its per- awc of rh^ 
formance. This tfeptods on a combination of ihc quan- 
tity of refijiahee that is ovcrconic at the working polno^ 
and the velocity wjth which it is overcome. Thus, in 
raifing water, it depends on the quantity (proportional 
to the weight) of water in the bucket or pump, and the 
velocity with wbjch it is lifted up. This *0011 be had 
by multiplying the tl|ird formula by r, or by rgi^ or 
by r j. Therefore we bbtain this cKprtflion, * 

Work done 

pm* 4" ^ “hy fi* 

Such is the general expreflton of the momentary per- 
formance of the machine, including every circumiUuce 
which can affed it. But a vatiaiion of thofe circutn- 
ftances produces great changes in the refultb. Thefe 
mult be diiljndtly noticed. __ 

Cor. 1. Jf p 7w r« be equal to r -j-/r «*, there will 
be no work done, bccaufe the numerator of the fradion 
is annihilated. There is then no unbalanced force, and 

the 


si. <1V) 



n 


MACH] 

the natural powct I« only able to balance the prcfTiire 
unipagated from the woikiiig point to the impelled 
point. 

2. In like manner. If n zz o, no work is done alrho* 
the machine turris rouiul. The workinjr point hdtt no 
iifolion. yor tlic fame reafon, it m he infiuiuly great, 
although there ib a great prevalence of impelling mo- 
iricnluin, there will n<it he any fenrible performaixe du- 
ring a linite time. l‘\>r the velocity which p can im- ' 
Tircfs is a finite quariity, and the impelled point cannot 
move f&llcr than x would he moved by it if dctaclied 
from the machine. Now when the iiifinilely remote 
impelled point is moved through any Bnite fpace, the 
motion of the working point muft be inHuitcly Icfa, or 
nothing, and no work will be done. 

Remark, We fee that there are two values of n, viz. 

•o, and m X which give no performance. Bat in 

all other proportions of, ;a and n fomc work is done. 
Therefore, as we gradually vary the bropor lion of m io 
«, we obtain a feries of values expremhg the perform- 
aiioe, which gradually Increafe from nothing, and 
then iKcteafe to.nothing. Tber^ithift Utereforcbe fomc 


N E R Y. 

It mull therefore he allowed to be one of the mofl 
important problems in icdl mcclianics to dt*TcrrT'.inc 
that conllrutiiim by whi.h a giVtn power fhall over- 
come a giMn relilluiicc with ilit- ;p\areit advantage, and 
llie pi<;]fOitit>n of aoik which fisould he given to a ma- 
chine already coiiilrnrU’d lo as to gain a limilar end. 

1 . The r.eiuial dttii mination ol ibi firfl queftion has Prrnortin.'i 

n as the vari-^'f 

cliiiicvi'lii. 


but little diJlicuky. \Vc mull conlider 


able magnitude in the formula ■ ' • — 

. E 

which exprefl’es the work done; and find its value when 
the fcixmub is a maximuin. Taking this method, w.- 
iliall Biid that the formula IV. is a maximum w'hen n is 

s= M +/T* (‘^ s- j')! — » (>•+/ )■ 

This exprtffion of the perfornnance, in its bcil ttate , 
appears pretty complex ; but it becomes much moie 
fifUple tn att the particular applications of it, as the cir* 
camflanpea or the cafe occur in practice. 

We htave, obtained a value of n exprefled in parts of 
er If we fUbftitOte this for n in the third formula, we 


obtain the grelit^ veloeity with which the leliilance r, 
proportion of m to a, Sepertding od the proportion of connt^ witb" the iantmy, can be overcome Ly tlic 
/> to r"+7; and of it .to give ,th« conoeaed with inertia x, hy rl.c .n..r- 

gwateft jaaffible valtife ^ » "“‘-hi"*' niomenton, ot ,.ie,i.a 

the other hand, if the frjaten are a.* and /«. TJJi is = ~ 


deiernuned by ih« tpnftru&on of ‘xTllip ^ja lrte^y 

creaed, the re mojb bg.iia»e,y'a#<^iW ^ 4» A ' 



2 •+■ y 

1 This cxpreIVcs the 

r +/^ X. J 

and 


it U evident, of the working point m fm per fecund, 

dtWrbiinilibfc uimotk Wiefcrc thcafiaal pertormance of the machu.e. 

‘ Tht jifett Proportion of w to «, alccrtaincd hy 

plndiHa .iia. % eodcawvrQw^ m. ««• pr<jce&, vanes eacecdmgly, according to the nauirc 

hothof ^ tiOpelliM power, and of the work to be per- 
ItraAci^i hy meWfif foriui^^ the machine. 

Brik'^p^idplea i ^ ^ ^ frequently happens that the worx cxcUs no cni^- 

Sapbitfh'thdkf-wdf'^Kve a ftre^ ol'w^r afiordiug ‘"p' “n the it»achii.e, and conftfts mmly in im- 
rce ton* >r laiaMie^ and that we want to dtiia a P“'®g *^7 «<'ii8 only by us ine.tia. I hb' 

" * ‘ » the cafe iii urging round a milUlouc ui i\ heavy fly ; 

tfi urging a body along a hori/.untal plane, dec In thi^ 
CldTcr does not tenter into the fotnmla, wliich no.v b!> 

Tril.cf.ic- 

. p m *?« — t »5 — t»a if fij- _ oo .p 

pw^+ 7 -V "" 1.36 tiohbt;tnfigpi'flcant wcnnay taken 

ss ^ ^ velocity of the woiking pc*iiii i, 

L 


plidfe tiu 

three 

|>it which receives okte too per mijaute^ ao4 tbAt tW 
IS to be done by a wheel and ax|e 2^ know 

the bell proportion of Ihctr diaioittciii Let 

M be tak^ :;a 6 ; 'and fuppoCe,. 

•j. That esc. 


Let a be s 6. Thfdbrmula is s 0,5. 

3. Let ^ s 7. The formula Is s 0,49045. Hence 
v^e find, that the ptrfoimatice is greater when n is 6, 
liiaii when it is cither or 7. 

As ail example of the fecond principle, fiippofe the 
machine a fimple pulley, and let ^ be 10. 

s 1,6154- 


nearly re 


In this cafe, it will be fouiv 


2. Let r be = 4. 


The formula is s 


roX 4 — 16 


. 4 - ' 

= 1,7 M3> 

3- Let r be s 5. The formula is s 

s i»6666. Here it appears, that more work is 
doue when r is 4 than when it is 5 or 3. 


10 X5-- 25 
1C + 5 


z %/ X a + y 
that the velocity acquired at the end of a given time 
will be nearly in the pituportivn of the power applied to 
the machine. 

2. On the other hand, and more frequently, the inei • 
tia of the external matter which mud be moved in per ' 
forming the work need not be rq^arded. 'Fbus, in the 
grinding of grain, fawtng of timber, boring of cylin- 
ders, dec. the quantity of motion communicated to the 
flour, to the few duft, dec. is too infignificant to be ta- 
ken into the account. In this cafe, y vanKhes from the 
formula, which becomes extremely limple when die fric- 
tion and inertia of the machine are incuofiderable. We 

ihaU 
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(hall not be far ftoin the truUi if we make m to « as 

P 


.no f, 


= m X • 


2 r -t-/ 

city of the working point is — 


In this cafe, tlie vilo* 
P'- t 


4x 


liut It is rare that macliirice ol tUiei kii il have a fniall 
iiu’itia. They arc ^^enerally very poinlt^rou^ and pDwor- 
thl ; and the force vvlu’ch is iK-cclTary for genet ating 
even a very moderate motion in the unloaded machine 
(that is, unloaded witli any work), bears a great pro* 
portion to the force ricctiTary for ovcrcgmiiig the re- 
f.ftance oppofed by the work. The formula mud there- 
fore be ul'ed in all the terms, becaufe a is joined with jf. 
It would have been fimpler in this particular, had a 
been joiiied with x in the exprefilon of the angular ve- 
locity. 


p 

n 

P 

n 

1 

0,0488 

10 

0,4 142 

a 

c ,0954 

20 

0,7321 

3 

0,1402 

3 " 


4 

0 ,i 8 .j 2 

40 

1,1362 


0,2:46 

to 

>. 4^95 

6 

0,2649 

60 

1,6437 

1 

o. 303 » 

70 

1.8284 

8 

0,3416 

80 

2, 

9 

0,3784 

9 ^ 

2,1623 

JO 

0,414* 

100 

2,3166 


This muft faffice for a very general view of the firfl 
pi.obIein. 


II* The next queftion is not Icfs momentous, viamely, pr,,. 

3. in feme cafes we need not attend to the. raeitia io determine for a machine of a given conftrtidion that|iorfi»n of 

the power, aa in the fteam engine, in thif proportion of thercfiftance at the working point, to power 

ken rt richly, n appears to have no valtw^ is a ittpclling power will enfure thegreatcii perform- vfoik, 

fa6ior of every terra of the numerator^ ■ th^ for? . ance of the machii^'; that is, the proportion of ^ to n 
jinila gives this general indication^ that jhc more m%» tfe proporlidn of/ao.r*], 

rincaiit the inertia of the moving . pdyirer is^ ^Tnii il 

tlie larger (hould m be jn proportion to »$. Olbcsr jTqr '^eir^ ^0 Jiitve t0.y^ltend. to the variation's 

vays, that the impelling power is not, hj Itt natufji^ of the exUrod 

greatly diminlfhed, by giving 


fo gnrat a vdocitjf ltd With 

jmjjelled point. I'his circumftance will be parttcifiarlv v'tt W® to treat' the 


]fo» d^mijoiAg; 


cor. fiJercd afterwards. , 

4. If tlik inertia of the power apd the rcfiililQce 1^' 
r ru portion al to their prcfliires, as when '’the impc]Kii|^>; 

pe. .ver is w ater lying in the buckets of an ovcflhot Wkew^ ; I^^^latJ^fied wiA‘a,‘^-- 
and the work is the raifing of water, mineiab, or generill^ , . . 

li.avy body, acting only by its weight; then pandr. ' 
may be fubflititted for x and j, and the formula expref* f^o^^|(tbat 
fi.g the value of fi, when the performance a a maxi* * fiadldry 


mum, becomes 


, l{ 

mm 1 ‘ 

and the t when life nu- 

a maximum. Alfa, we 
majr procefs, by 

the con^l^iadix, ' U always, to nearly the- fanlie 
ratio to r j ther^pre r +/majr b6 ^nikkired aa a 

. certam foch as Ir. We may therefore 

If wc make m the unit of the wdli, M /ibt unit ft? equation, (or obtaining the 

i„„. ■ ntatjwurt, two then, in computing the performance, di- 

toree, we have ^ ^ ^ ^ 


fXa + r ’ 

If, In this cafe, the inertia and fW Aibii of the Bia 
chine may be difregarded, as may often be done lO ppt« 
Ir)s, we have ,, 


" “ ^ -/i + » - »• 


n :=i \ I— .1, in paits'of m sr’ f. 

Or, making j, we have n 2e^^.JL,^ l — - l. 

Thefe very' drnple exprclfions are of cpnliderable ufc, 
even in cafes where the inertia of the machine is very 
eonfidcrable, provided that it have-no reciprocating mo- 
ti(jns. A firaplr wheel and -axle, or a train of good 
wliet-lwoi k, have very moderate friAron. The general 
refults, therefore, which even very unlettered readers 
can deduce from thefe (imple formula-, will give notions 
that are iifeful in the chafes which they cannot fo tho- 
roughly comprehend. 8oma. fervicc of this kind may 
be derived fiom the folic w^pg little table of the httl 
proportio,.s of m to r/, cojtefponding to the piopoitions 
f'lf the power furni/htd to the (.npinecry anci the refill, 
a nee which roiiil be ovcrcoist by it. 'J'hc quantity r 
/s. always =r 10, an ’ :r 1. 


i%lh of the rcfxfling prefTure r, wc have r +/= ~ 
ai •'20 

of r, and ^ Having afeertaihed the beft value 


for r, wc put this in its place in the fourth formula, and 

This will yever 


take ^ of this for tlic performance, 
differ much from the truth. 

'i’his piocefs gives iw ptn n 2 «* r, and r =r 
— ; and if wc farllitr limplify the pioceis, by ma- 

king / = I, and tn =z i, wc have r zz -i-; a molt fiin- 

2 n 

pie i-yprefn^ri, clivcding us to mi-kr the rePilance one 
l»alf of what would balance flie imptlliiig powtr by the 
intervtnlioM of tlu* maLhinc. 

'riiis will evidently I'jjply to many very important 

rafeP, 
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cafe?, mmelr, to aH ihofe in which the matter put in 
ilie \v(»fkiiig ni>i:u is but trifling. 

Bur it Riff) happcmi 'ti rmny important c?rc8| that the 
chci' gt IV at Icalt equally conlhJcrnble in the inirtia of 
the wijik. In thij, c:ifc it is very difficult to obtahi a 
Jcr.ci ■! loi’ tiun. IniL we can h.irdly imagine inch a 
thrii'ge. wihout liipporuig that the inertia of ihc woik. 
v;Mii.s in the f'liic piopuiiion as the prefTure txcited by 
it et ihe working point of the machine ; for fince r 


9S 


properly adjniled to t .c prt.iVuro«», the inoitia, an. I the 
irktioii of the njathine, wc do p.fit ile-ive «ill the a(Ivaii> 
tagis which \/e mig’ut foin ( nr ritLj..u‘oii. Ilercc alfo 
we learn th|^ faifiiy c'f the rtia.^iin which has been re- 
ceived as wc!! fniJi’ilMl, ilinl ihr :uij»:ntnlalion of in- 
tenfity of any loice, by applyipg il t.> tlie long arm ofOcneral 
a Itvcr, IS always hili> eomp . 'hu.. by a lofa of time 
or, as it is nfually e\f)u:hd, ,vhat vac /ain by a ma^ 
chine in force we lole ui tiine.'^ If the proportion of 


coniiiiues the fame in kind, it can rarely change hut by. m to ji is well clioh n, wc Ihall iind that the w'oik done, 
a proportion!*! change of the matter with whicli it is when it refills by it.s inertia only, increafts nearly m the 
conneOtc I. Yelfoinc very important cafes occur where proportion of the power employed; whertas when the 
this ilocs not happen. Such is a macliine which forces inertia of the work is but a fmall part of ilie reliftance, 
water along a long main^pipe. 'rhe refillsnce to motion it increafes nearly in the duplicate ratio of the power 
and the quantity of water do not follow nearly the fame employed. 

ratio. But in the cafos in which this ratio is obferved, it was remarked, in the fefing mit in the prefent 
wc may rcprclent by any multiple 6 r o( r, which the problem, that tlic formulae do not ioimediatdy etprefs 
c^fc in hand gives us; ^ being a number, intiger^ or the iRclocity 'of any point of the machine, but its ino- 
fradioiial. In the farther treatment of this cafe, we mentary a^ekration. But this is enough for our pur- 
think *t more convenient to free r ftidm all other coot;, pofr;; De^i^aiife, when the momentary acceleration is a 
binutioos ; and inllcacl of fuppofing; the force / {whkh mtximiiftfli tbC;«locity tequired, and the fpacc iLfcri- 
we trade equivalent with the friction bf.jihe,. machine^ any |pven time, is alfo a maximum. We ctlio 

to btfapplied at the working point, we li^y apply it at. :,C(»W<jd.how the real velocities, and the fpact-s dclcribtd, 
tlte imi^kdi point, maktpg ilieefi^ive power afierttained in known rncafurcs. V\'c may fiv 

... . • * m M a it ’ I . r- • . rr n 









in a ircondt or at 32 feet per fecund is to i}ii; " 
ity acquired in that time. 

remark now remains to be made, whirh is of the v r.v 
• 1 ^ . ' . u coj'fcquencc, and gives an untxpeded turn 

alwayaeqwll tp , whole of the preceding dodrines. it appears, fu m ' * ' 

“ that ^has been faid, that the motion of a ‘ ‘ 

ift ^e uniformly accelerated, and that any point wiir^ ’ " 
fpaccs proportional to the fquares of the ti nr^ ; 
fbryvhile the prcfTtircs, fridion, and momentum t.f inot- 
tia temMn the fame, the momentary accclciation r.iMfl 


/ VV'' 


a; Jf the inertia of the iropelKnj^ tke .alfo be invariable. But this fecm.s contrary to ;dl e.vi r- 

kirne with its prefl'ure, and if • rfen^«. Such machines as arc properly CL i.ilniJ^.e d, a*.*! 

ami fn^l:ro,n of the irachmc* work ^thout jofes. arc obferved to quicki/n j*. . 

+ V" I r s ' .. few feoquds after Halting ; but all of i hem, ii • 

r^s- i^ry . moderate, .t^me^ acquire a motion that ib h-. I'.l ,* 

Example. Let the inachme be * eOfemen ptittey. fo , JywV, theory en or, eous, or wl.Ht art tlu- . .. 

at the radtJ m and « are eqnal, and therefore ji s: t.- rcpain to be coiif;<kred, m ou'tr 

^ to * make u^ajg^tte with oblcrvation ? The fv.;u’Lt n' 

+ ^ 2 ~ I, =s 0^4142,. wacjiinc® k rmpjfyftd, till wc have expUined ti c cau- 

of t)^i#;d^vlaU09-ii^.the theory of uniform a.ctL- 


that 


2c c. more than ftha of what would balance it. 

Here follows a feries of the beft values of r, corre* 
fponding to»diffi.it nt values of n. m and /> are each ~ r. 
The niiriibers in the lad column have the fame proportion 
' to i ^‘Fiieh r has to the refillance which will balance 


« =. i * 

= 1,8^85 

0,4724 to 1 

• -T 

i,'t928 

0,4639 

1 

T 

0,^9 Si 6 

0,449 1 

1 t 

0.4142 

0,4 14 2 

2 

0,1830 

0,3660 

3 

C,I I 1 1 


4 

0,0772 

0,3088^ 

From what has 

row Uen c 

(lahliOicd, wt fee with 


fi’pitnt ividence the imporlaiicc of the high.cr inruhcma- 
tics to the icience of mcclianicH. if ihr vclociti* of 
the inipdlcd aud ^Korkirg points of an ci'gtic arc not 


ration.. . . 

Thej^^^fulTe^ atW various. 

I. lo (oipe. cafes, every incrciTc of vd(*city of i!jc 
machiwc produces an rincrcafc of friftion iu ali ito ccrn ‘ : 
municaliiig parts, By th efe me ans, the accileratiii): 
force, which is / w — r* or p — f m — r », is dl • 

minified, and confeqoently the acceleration is diu.i* 
niffiid. But il fddom happens that friciio:) tpkesawav 
or empkwsthc whole accderatiiig force. We arc in t 
yet wdi iiiHrucled in the nature of friction. Moil t.'r 
the kinds of fridrion which obtain in the commui.lca- 
ting partsrof machines, are fuch as do not fer.'ib\v I'l 
creafe by an incrcafe of vdocily ; feme of ibirn rci ’.v 
diiriiniflt. Yet even the molt accurately conit: l*:uv1 :na.. 
chutes, unloaded with work, attain a motion thru ib L-:i. 
libly unilorm. It \ac ti.kc off the pallets liv ti' a pen- 

uoJ'irn 
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I lock, n;.(l ;•!! )\v it to run ciovn amain, it nrcelo- city only for half the time, T'ne part 4 <jf ho^llefl n-riii 
rates for a wlii!c, hut in .1 very inrukrate time it ac- a TMiirlar chanjro of conditinn in diilVnil marir'crs ; aiu2 
quires an unHorni motion. So does a common kitchen there is another difference in their relidancc of diifc-ewt 
i iek. Thefe tivo machines feetn to hkl ^he fai*‘ell of changes — the refiflaiu^? of red hot iron under the rollpi 
any for an iinifonnly accelerated motion ; for their im- may vary at a very diH’erent rate fiorn that of its icfid- 
pflliii;.;- power with the uimofl iinifoimlty. rirerc anee to the cutting tool- 'fhe itlillanee of the IpindFcs 
id fonietliing yet unexplained in the nature of fri^ioii, of a cotton mill, ariling partly from friction, partly front 
whijh takes away foine of this ac'celcration. lire inertia of the heaped bobins, and partly from the 

JJut the chief caiife of its cefTatioii in thefc two in- reliltaircc of the air, is Hill more cuinplicated, and it 
Itances, and others 0/ ivry rapid mefiotf, is the refiHancc •may l)e difficult to Icaim its law. The only cafe in 
of the air. This aiiks fnrm the motion which is com* which we can judge with fome precifion is, when the 
municated to the air difolacodhy the fwift moving parts inertia of matter, or aconllant preffurc like that of grs- 
of the machine. At firft it i« very frnall ; but it increa- vily, conflituteg the chief refillancc. 'I'hiiii in a mil!- 
fes nejdy in the duplicate ratio of the velocity (fee tmpioycd to raife water by a chain of buckets, the re- 

of p'luuh^ Encycl.) Thus r incr eafes c ontl> hlfarce proceeds from the intitla t>nly of the wate r, 
nn.dly ; and, in a certain date of motion; r fn he- 'i'he buckets are moving with a certdin velocity, ?.nd 

conns crpial to p w. Whenever this hipipetlS, the w:- the loweft of them takes hold of r quantity of water 

cci:rjiing power is rt an end. 'ITte accelebtiofi alfo lying at reft in the pit, p.nd drags it into trunion with 
cenics; and the machine is in u ftate of d^fnafllfeal hs acquired velocity, 'rhe force required for genera- 

lihrin'n ; not at reft, hut moving motion Oft the quicfccrtt water mull be double 

fonnirg work. " v* ■ " w triple* when the velocity that mod be given to it is 

I i; iStilC however, this is not one of tW m fo. This abforba the overplus of tlie iiypcUitig^^ 

•-iii ti' the luiiform motion attained by ^Q^Lpg%eii^ftni» fey whfch- thi^' |jowei* exceeds whaf is ftccefliry 'for ba- 

Rarely is the motion of ihcir parts fo to ^ tliC contained in all the 

Ljv.wp cafion any great reftftanre from the ahr. l^t' dcteroiuiale quain,*. 

moft frequent cmidoyrneitls of mach hies, t Very tricnSdfe .iity cfe 9 !^»dfQr in the fftmC hiftantthat 

of velocity i: accomjMiiicd by an lucreafe. hf r^Hffeiace foiled ioto iPtHipn fe;^^ 

from tfic w’O! k perfortneJ. Tin's occurs at once to the t>uciKt«/ an 

; and few perfnns thick of tnqnitfne; £trtli<lt ^ , 

for :i rtufon. But there is perhapa no^ pa^ 

ri:s th?t is more impcrfeclly tindcrftooa, evco *^!?^**^ 

prefent iinprovcd Hate of mechanical tckncco fn 

kinds of work, it is very difficult to ftaic what tnqrtfilfe' f#(plf^4,-on.lhc ^%.-\buck(j^^ 

• 1 l.ibf»ur is required in order to perform the work with all 1^6; - 

twice or thrice the fpccd. In gnndtng coni,'for7m« 
ftance, wc arc almoft entirely ignorant of this hmtjticr. ■ 
ft is very certain, that twice the force is noC'p^eiTify 
1 >r making the mill grind twice as fad, nor ^ven'for 

r:?.klrjg i: grind twice as much grain equally wdl; It i^nd'thy 'The cimiplete 

not c-,ify to bring this operation tinder fhftlhcinit|ciil pttr.fiuWpnhn<;e ‘«> 0 W 1^ that**^ a certain 

^ realm tilt ; but wc have confidcrcd it with fomc attto- is now moving with 

' n^n, and wc irragine that a very great. improveine]nt acertwjp'ydocfty.^; engidtei^ixarf^ 
may lb!l f?c made in the conftru^’ioff of gtift f of Water lifted up;” But 

founded on the law of variation of the relrftanicf to* the while the .RlriteDiDie fk.tfetis moving unhornily, tt is realty' 
operation of grinding, and a fcientilie ikljflftmcM of m -ootdOJpg £> as before ; that is* it is not exerting 
to rif in coiiiVqiience of our knowledge qf'tl^ law. We fuefe ji.ltfftii'ca as before the motion was rendered 

may make a iimilar oblervation on qiany other kiods of lUrdfora'S' foc at that time there was a'prefture at the 
vvork pc'^fonned by machines, 1 9 fUMit of thofe :worka wrorktiig {wnt equal to ilic'^tight of all the water in 
where tht inertia of the work is inodnfidjeiftblr* arc we the alcending buckets; and alfo an overplus of preffurc, 
ucll acquainted with the real mediaitictlprbcefs in per- by which the whole was accelerated. In the Hate of 
forming it. This is the cafe in Cawing mills* bon ng uniform motion, the preffure is no more. than jullba- 
mills, rolling mills, flitting mills, and many others, where lances the weight ol the afeending cliaiil. We fhiiU 
the w^ork conftfts in overcoming the llrong cohefion of learn by and bye bow the pre*.^urcs have been dhniuifli- 
u fmall quantity of matter. In fawing timber (which >ng, although the mill has been accelerating ; a thing 
is the molt eafjy iinderftood of all ihefe operations), if that fceins a paradox. 

the faw move with a double velocity, it is very difficult In this inftance, then, we fee clea!ly, why -a mart hinc 
to fay how much the a^ual reflfting preffiire on tlie muft attain a uniform motion. A pumping machine 
teeth of the faw ia increafed. Twice the number of gives us ihe lame oppoitunity, but in a maufier .fo dif- 
fibres are neceflTanly torn afunder during the fame time, ferent as to requite explanation. The pfilon may be 
becaufe the fame number are torn by one defeent of the fuppofed at the very furfacc of the pit water, and the 
Atw* and it makes that ftrokc in half the time. But irnpelHiij^ power may be Ids than will fiippoit a column 
it IS very uncertain whither the refift^ncc is double on in the pipe as high as can be railed by the prcfliirc of 
this account ; becaufe if each hbre Lc fuppofed to have the atmofphere. Suppofe the impelling power to be 
the fame tenacity in both calcs, it icfifts with thia teiia- the wratcr lying in the buckets of an uvcrflio^ wheel. 

JLft 
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tins water He laij into the buekctt by a vary fmall port zj feet of water in the rifing pipe. Let the wa- 
ttream/ It wiU fill the backets very flowly ; and as ter be dt-liirered into the wheel drop by drop. Tin; 
this gives them a preponderance, the mill lofcs iu ba- wheel will gradually preponderate ; the pifton will grs- 
Lince, llic wheel begins to move, and the piHon to rife, dually rife, gifting the water above it, fuftaiiiing a prei- 
ami the water to follow it. 'I'lie water may be deli- furc of water which gradually increai'es. At Jail, the 
vered on ihe wheel d‘*c)p by drop ; the piflon will rife water in the pump is 25 feet higher than that in the 
by infonfible degrees, always Handing Hill again as foon ciftein ; the wneel is full and running to wade ; but 
as the atmofpheric prcd'ure on it juH; balances the wa> no work is performed. I^et all be emptied, aad now 
ter on the wheel, f 'he water in the riiing pipe is al- let the water come to the wheel in its full Hream, but 
ways a balance to the prefTiirc of the atmofphere on tlie without impulfe. The plHon will lift the )vatct brifk- 
i-ifleni ; therefore the prefliirc of the atmofphercon tlie ly, bring it to 2 f fcet high wkh a conliderahle velocity, 
piHon (which is the r in oiir formula) is equal to the and the mill will now raife it with this velocity. In 
weight of this water. Our pump- makers therefore thia example, the mill is the to^mediate agent in raifing 
(culling themhilvea engineers) fay, that the weight of the water ; but, In this cafe alfo, ita ultimate office 
tvater in the pipe balances the water on the wheel. It not overconung inertia, but overcoming prcffurc. U 
floes not balance k, nor is it raifed by the wheel, but was the overplus 'of power opiy that w^s employed in 
by the atmofphere ; but it ferves ua at piefent for a overcoming inertia, white accelerating the water in ihe 
intafurc of the power of the wheel. At laft, aQ the. vifibg pipe, in- order to give it the neceflary velocity for 
buckets of the wheel are full, and the water is (for tit- a. tmptiimed'^fchargc. 

ample)* 25 feet high in the pipe. Now. let the /IrcM ‘ fiintl^r examples (hew the great diifcrcnce at, 

of water tun its full quantity. It witt only rUA ov^ • -btfbrifef n dynamical equilibrium of ma- 

from b'icket tobucket, And ruA off atthelKM.to^.df tW iKe niectflity of a feientihe attention hy all 

wheeft but the mill Win ^ot move, kK^k.wiU>«d^;l^ V/ithout tliU, 

I>c performed. ,(N. We ore itfined atUntion, we cannot fee the 

pulA: or ftroke on the buckets,. am' pat#een' a copious fupply of water to the 
ter t6 aft only hySt# illrri^t): difeharge by t!ie pump, 

empitied' ; l^d 1^' Mten^lhat^be grcateH part of ihofc employed in 

wj^l in. Its ful^iatiamtity machisM conceive it as owing to the greater 

impelling the whtc-l with greater 
that there is no diiftrtnce in the pref- 
the mill at reft, and the mill doing its wt.rk 
with any velocity, however gieat. 
keeping tlie notions of that pan of the im- 
power which fupporta diftind from that of the 
wbch accelerates, we ihall never have a clear coii- 
of the opO^tiopVf machines, or of mechanical 
liqi^ lb gerwral. We cannot derive all tlic advaiua- 
of 'our natural powers, without know’ing how our 
fori enough to batobeS"^^^ .machiiae epaploys tlic prtffure excited by it at the work- 

on the pifton. , /Die prdfufe oftlm hig y that without perceiving in what cafes it 

the wster in the ciUkni; raifed. id W and in what to the mechanical 

with this veiocitys; tkmfoit; it,Wjll of tangible matter. This only can inform 

and the mtU will :^ter :|^y thii iib.lirwh* rdiftance varies by a change of ve- 

velodty, although there is tio tho^ Oa ^ urhan^it happens thaUthis augmentation, iie- 

it than before, when the water ran UrJIa^fte, dtKng ao by an augmentation of all the 

work whatever. \ JWdiobnj^ the air, is iu cquilibuo 

This mode of aftion is . extremely different frbm the with ^ uhpelliog power, and all accelc- 

former example. The mill is not a6Hng aga&ft thA . ^ 

inertia y of the water to be moved, but againft the pref- : j ;XA^i^.hpiot^ of the finally uniform mo- tIu chief 

■ fare r of the atmofphere on the piilon. The preffure tion ifiachbicl^^^ in moll cafes, an incrcafc ofc.i.iir js.i 

of jhc fame atmofphere on the ciftern is employed againft velocity prbdltbea U' rbal diminution of impelling power, rt '.' ‘i - x - 
the inertia of the water in the pipe; and the ufc of the We hardly know any exception to this befides the cm-"'’"” 
•mill is to j^ivr ftccfifion^ by railing the pifton, to the ex- ployment of one dcfcecding weight as a power or firil 
rriion»of this atmofphcrical preffure, which it the real mover. Moft of the powers which we employ rthde in 
' raifer of the water. The maxim of conilnidion, bftd bodies extemal to the machine ; and thefc bodies niuH 
ihe proper adjiiHment of i/i to n in this cafe, arc dtffe- be put in motion, and continued in that motion, in or- 
rent from the former ; and we (hould lyun the rifU of ma- der to continue their preffure on the impelled point, 
king an imperfrtl engine were we to confound them. Fiequcntly a great part of the power is employed in gi- 
We miift mention another cafe of a pumping mill, ring this neceffary motion to the external matter, a.id 
fecmingly the fame with this, but effcntially different, the remainder only is employed in preffing forward the 
Snppofe the pipe of lliis pump to reach feet below machine. We mentioned a remarkable inliance of this 
the furfacc of the pit water, and that the pifton is at in the operation of thraihing. Now, the power thus 
the very bottom of it. Siippofe alfo, that the wheel employed mull increafe in proportion to the motion re- 
buckets, when filled with water, only enable it to /f/p- quired; that is, in proportion to the velocity of the iin- 
• 8u PPL. Vo L. II. Part I. N peUed 



M A C H 1 

piVc ! poljit. ; wij.ir rcin.ii.Vi, foiwavil tin* nia- 

t'li.aiS 15 rlicuf'in: ilimimlhtd. I'hc iicvelcralioii 
t!irafc<rc* cliriuniiiK' 1, and may rcafc i\l LijH the ae- 
• tu'il priflmt* is it) much diminiHicd, that if h n<» more 
than what is nccelTary for overcoming the incrtiM ro- 
iifl.mce ( f t}ie work, the increaftd friction. The mi- 
chint ♦heicforc accelerates no more, but moves uni- 
formly. 

hif f.-.ufe 'I hia caufe of the diminution of power by an incrcafe 

r.y of velocity, obtains in all cafe.i where the fticnj^th of 
animals, of fprin|rs, the force of fired gunpowder, ^cc. 
IS exerted. In lomt cafci, the vifible eff«*A is not very 
ronfjJerabIc ; as In the employment of n ftrong fpring, 
flit force of gunpowder, and a few others. In the ac- 
tion of animals, this defalcation of pov/cr is very great 
when the velocity is confideiablc. Nay, even in the 
aAion of’ gravity, although it afts as ftrongly on a bo- 
dy in rapid motion as on one at reft, yet when gravity 
is not the immediate ageiit, but afts by the intervention 
of a bf,dy in which it relKici, the neceffity of previoufly 
rr.ovir.g this body fn qnentiy diminiflics the acecleratiuii 
which it vuxild othc'wifc produce TiiuSi fn'i^n over- 
fhot v/hcel, if the water be delivered into iht bucket 
with a v<.K«city (eftiinaud in the dircdfotsi of the p4rt 
nf the wlitfl Irto which it is delivered) lefs tlikn that of 
the lim of the wheel, it muft retard the motion j for it 
mill he immeduttely dragged into that motion ; that iii^ 
pa-t of the accelerating overplus, already ading on the 
wb.ttl, mull be employed in accelerating this new buck* 
a of wita, and thu mult leifen the generahacceleratKMl 
4ii the nrAchi'ie TIcnce wc learn, that the water mwft' 
be deliverul on the wheel with a velocity that i& at kaft 
nor hfs than that of the wheel’s motion. 

'J’hc cai'e in which we fee this dimitmlion of power 
on machines mofl diltlnftly is, when water or wind, 

^ j rcting by injpulfe aiunc, is our moving powen Since 
inr uilii uj itudl in-.})-iirrH of bodies depend entirely 00 their 
nl itivc m stionj (fee Impulstcn, it folloVTS, 

ihiit wl.s n the vcliuity of tiw impelled point is a«g* 
r t^itt-*, ihc imp'dllon, or eiTc^tivcr pteOiirc, muft be 
diif.iii;i]r:d. N.'jy, thiii velocity may be fo iocreafed, 
thiit thtre be no rcl'Uivc motion, and therefore no 
imnniri in. If the floats of an undeifeot wheel be mo- 
ving with the velocity of the ftream, they remain con* 
join.d r. tht ir progicfs, lv.it without any Itutual au* 
rioTi. 'I'heftfore, when an underfhot wheel is fet into 
a lur.niiig water, the lirll impulfions. are. ftrong, and ac* 
ccKratc the wheel. This diminilhea the next impitlfion 
and acceleration ; hut the whed ia ftill iippelled and 
ac celerated ; lefs and lefs in every fucce^dtug momtnt, 
1.5 it moves farter; by and bye, the acceleration be- 
cc»mes inlenfihle, and the wheel appears to attain a mo- 
tion which is perfedly iiTiifor/n. lliis requires a very 
long time, or rather it is never attained, and we only 
cannot difeern the very fmall additions which arc Hill 
ina.^c in the velocity. All this happens generally af- 
ter a vcj-y mode rate time, by reaion of various other 
ohilru??^ic‘Hs. 

Or l-v fhc Anim.d a^^ior. is fubjc^l to the fame variation. Wc 
t ic> o/ji i-know, that ilitTt U a ctrtain rate at which a hoifc can 
jiM.'i. cxh.iurtiiig nr employing his whole ftrength. If 

lie he made to duig .iny the f;/::*lltrt load after hsm, he 
rnurt employ pair i.t lus foicc on it, and hi^. fp^til vi^id 
he checked. The h' Ic-ch-^ with .i iliauglii, 
t)it; flower he will itn, llij employing all liij llrcnj-ah. 
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'The ds aught inny he irirreafed till he is reduced to a 

t:«'N to a walk, nay, itil h.- iiinhlc draw It. \h»w, 
j'lfi tins i>rt)Ce!s. vcf.e, tfial Mu ic is a ct rr.iiii 

vliicli will iufhij'i lil Iv t-it the hotu- wiiliunl ilir- 
li'.g fiom the loot, but which la ro’ iinuf to t\- 

eri for lioins. 'l‘h’s is ^uatcr than t])/ loJ.i thii jic 
car. jurt ciawl along with, tinjiloying h'ii M.t.jgihas 
much as w'ould be pruvhnl to conriniic Irorn day to 
day. And, in like r.viuner, <\viy hlVti th aught );as a 
coirtfponding rate, at wliieli the baule, imploying h.3 
whole working lirength, can coiitimic to draw at du- 
ring tlie working hoius of a diy. At fcltM.g out, lie 
piiils harder, and accelerates it. Following hw he ^ 
walks falKr, and theielorc pulls lefs* (becaufe wc are 
Hill fiippoliug him to employ liis ‘whole working 
(htiig’th). At lull he attains thui ijiecd wlu\h occu- 
pies his whole ft rength in merely continuing the pull. 

Other animals ad in n hmilsr manner ; .ind it becomes 
a general rule, that the prclTure adiially exerted on the 
impelled point of a machine dimioilhcs as itb Velocity 
iucreafes. 

From the concurrence of fo many fafts> we perceive W c nmrt 
that wc muft be careful to diflinguifii between th^quan-f'«ninguilfl 
tity of power expended; and the quantity that is ufe- 
fnlly employed^ which muft be meafured folcly by th«cxi'cndtr 
prelture exerted on the m<ichinc. When a^'wiiglu of And the 
five poMnds la employed to drag up x weight of thieepuwtr cm., 
pounds by meana of t Ihmd over a pulley, it deAxmdsjr^^^y^^^l- ' 
with a ttotm:; feet in the 

&ft expendi* 

ttiri vof^’a mccliamcal 
pounds "la raifed fovr feet^' : ^ 

tluii a meclianical eSeft ta* the eflfe^-pro* ^ r 

du^ ia not adequate ^ the .^ower exf^hde^^ 
the'^ i^» that ihdpiefltYre; ilmi), cw m^hanical yiowei: 
reaUy m^)8 is t^ithbif five nor three 

pbttijds s th^ trie ^imd :^}dd , h^ive ;faHcn 1 6 

leet, but it falls only, 4. A aAed 

bn it iuifjcient to make >t defertbe la feet in a fecond, ' 
vvuh w.MmforUnly aecekrated motion ; for it ha.s conn- 
teraded ^ mut^ of Its weights The thread was rtrain- 
td witii.i force equal to 34 pounds, or jths of 5 jHinuds. 

In like '^manner, thb ^three |>oand weight would have 
fallen r 6 feet ; but it was raifed 4 feet. Here was a 
change, piwifcly equal to the other. A force of ;4 
pbund^^afling on a mafs whofe matter is only 3, whl, 
in a fc^d^ caufe it to deferibe 2 0 feet with a uniform- 
ly accelerated motion. No^y X 1 2, an * 3 x 20, give * 
the fame produd’ 60. And thus wc fee, that the quan-* 
tity of motion cxtingv.iihed or produced, and not the 
produA of the weight and height, is the. true iimcjui- 
vQcai meafure of mechanical power really eVpinded, or 
the mechanical effcA really produced ; and tljatilicle, 
two are always equal and oppofitc. At tho fa ntf limi, 

Mr Smeaton's theorem merits the attention of mgl-* 
neers ; becaufc it generally mcaruus the opporiu nines * 
that we Iiave for procuring the exertion of power. Iri 
fomt fenfe Mr Smeaion may fuy, thatith^* qiiuutity of 
water multiplied by the lieight from w'liieli it dellcndB 
in working our michines, is the meaiurc of the puvier 
cxpemltd^; bccaufe we iiiiill riiife tl i:, cjiiiiiility to the 
d':m agniii, :n older to hnve tli/ fsine ule of ir. )r is 
txpcndtd, but not employ td ; tor the water, at ka\4t)g 
the wheel, is ftill able to do iornetlung. 

It requiies but little confidiialbn to be feiihUe, iliat, 

'-Ue 
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ll.f* rrert*i3!i)p arcom)l of the r» fTitlon of aPct'lLrati*fl 
nu>iiririij oiir ^Misu'lpal miU'hituM, nuilt irurodufc 
Ye Ml inaKi' iis «'{ fooltriu'tiou (lom tJiofi which were cx- 
pu;hly ad.ipuii to tliij 'jccckration ; or rather, which 
ptocckdcd tjii t!.c trroMc'ous fwp'xdktcn ot the ev»nllai’.cy 
of the iiripdlit.t; power and the letillance. I’I'C exa- 
Tiiiiiiiiion oFthis point has lYioiitrlit into view the junda- 
inerla) piineiple of working niachinca, namely, the per- 
fVot tqiiilibriiim which takcB place between the impel- 
ling power and the liinultancuus iciliUucc. It may be 
cxprifh d tloJb: 

'i' {\ f rin 7 he J 'orcc required fur preferving a machine in vmfortn 
- f moiioiiy nvith any velocity nvkaUver^ w that mahlth is «e- 
nachiiica. lalancinj^ the rejijlatice then aSually exerted vn 

the n'orling poipt o f the machine. We faw this diftindt- 
ly in the iniianceiaf^e two weights adtiog againft each 
other by the intervention of a thread over a fixed pul* 
ley. It is equally true of every cafe of aditig machine* 
ry : for if the force at the impelled point 1^ greater 
than vThat balances the rcfiftance aAing at the fame 

! )oint, it mull accelerate that point* and therefore aoce^ 
crate the wfaqle machine; and if tli< iniTOHing ’force 
be left tliin this* the machine nuift irnmediately: retard ' 
in its mbtion. When the madiine h^ Mct acquii^d 
this degree of motipni every part of it will continue iir 
it^prefena ftaie of motioti* if qnt^ this: ti'o external 
/forcea are ill cijuilibrioi but ndt: But wlieii 

the ^ffiire ojf ^ extemai pom^ oii tmpd)^ ^qint 
i^^aoces ibe rf^qqe ^^p^ed in 

: for iy8'{alLl)n''wyi' 

be', f^'in qin^lJtiok'^ 

^ equilibria ca^^ 

' 'Other, ^ut ea^h is in enuifibrio wkb. the .fonce^aiiljrte^ 
^b7-|ihe..pqin<W^i4icH it a€ls* -..^U force exeijlk^ly 
thi^;point 

the b^y. ail by mtaiii 

* of the adieus oHbeViffornat fori^*:.aii^^ h mom** 
panted by a force prccifcly equal a^d 'qppofoe' to it. 
Now, the principles of {latics teach Ui.tjhe ^portions 
of the external preflurea which are tHpa fit ia eqitiK* 
brium by the intervention of a body : and t^rifarc 
teach us what proportion of po^r .ana^refijj^nce .will 
keep a machine of a given conltiti^oh in'a flate of uni* .. 
form motion. 

,Thl8 propofition appears paradoxical and contrary 
to common obiervation ; fo» we find, that, in order to 
make a mill go fuller, we mud cither' diminilh the re- 


finance, or we mn'l eo r.l.jv m, re ?nen, nr rnn.^* wntcr, 
or waUi* niw\i’,g wloc-ty, i<L\ \a\i il/j 

aiifcfl Irorn r.’.nc nt tiw . .li ci-.^ ii.t i.l'mu d. hi- 

tlicr the rtfiflance r 1 the wt ik ;A;-uaL r ”1 kii ti.«' n^a. 
cliine IB macil- to nnjvf heU-r, or \] ^ iir.pnUji):; vA the 
power is diminillicd, a: both ih. i- <Lh;.iJgcs obt..iln, 

Fridion and rcfiilantt of mi- ,:l; » m for ihiir 

fhaie. Sec. 'Jlic adiial prtlViut ot :i j i.ti. ipiantity oF 
the external power in dninnilhed, ;ui-! ihc r-Jk u more of 
it mull be employed. When a weight la w f.rnih 
raifed by a niachiiic, the prtjfiirc exeircd on ii hv th\: 
working point is prccifely equal to its u eight, who- 
ever be the velocity with which it rifes. lint, tvtn in 
this liinpldl cafe, more natural power inult be txptivj- 
cd in order to raife it fafter ; bccaiifc either more iunu- 
ral j)owcr mud be employed to accelerate the exterr?! 
matter which is to prefs forward the impelled point, o; 
the relative motion of the prefliug matter w'lli be dimi- 
nifhed. 

. It is well knovrn, that, in the employment of the 
fneebanfo powers, whether in their ftaie of greateft Inn 
phcityi or any how combined in a complicated m;:chiiu , 
if thq machine be put in motion, the vdocities oF the 
•qtt^i^'points (which wc have called the iK/nld .lud 
points) are inverfely prnpoitional to the fore. 4 
which are in equilibrio when applied to thde p n'n* i i i 
the diivfiion of their motion. This is an mdiititivc 

J iropofitioir, and has been ufeJ as the friimiution vi' 
yftems of mechanics. It is unnecen'ar) to take np tnr.e 
/'l^pfoviqg’What ia fo familiarly kr.owu ; ccmllqucntly, 
4i|&:prbduds of the prcirutes at ihofc points by tlie sl- 
JjqCmes of die luoiions arc equal ^ thn i-, the produel 
Atilthe prefTure adually exerted at the imptllcd puun of 
,8 machine ivorking uniformly, multiplied by thf velo- 
city of that point, is equal to the product oF ihr rdiiU 
ance aftualJy exerted at the working point, nmlnpli. i 
by ^e velocity of that point, that u, by the wioc’ly 
witlr which the rcfiftance is ovticomc, 
p m zz. r n. 

Now, the produAof the refinance, by tlie velocity with 
which it is overcome, is evidently the mLalure oJ the 
performance of the machine, or the woik done, i !:e 

S ^oduA of the actual prtfiiircoa the irnpellcd point, by 
It velocity of that point, may be called ihc mumln- 
riTM OF 1M?V1;.8B. 

' Hence w<^ deduce this propofition : t 

In allkhorling machines •which have arqulr.d ^ 
form motion^ the fmfonn tme of the machbiv is equj! tu 
mamtrttum tf impvlfe{h) , i.’il n.d 

' • ' ‘ Na . This'’--wr- 

fr)rn}a 

■ ■ ■ .■»■■ ■ ■ ■■ , .. . -if i; ,1^. 


. . ( a) The tiuth of this propofition has hern long perceived in every particular inftance that happened to engage “pu . 
the attention ; but we do not recollcdi any mechanician before Mr Euler confide ring it as a general tmtli, expuf- 
fjiig in a few woidi a mechanical law. This celebrated mathematician undertook, about tlie year 175^ or 17^^, 

\ grticiahaiid fyiLnintic view of machines, in order to found a complete theory immcdiatel) conducive to the im- 
piovtiiieiit of piatric.il meclianics. In 174^ he publilhed the firft propufiliona of this ufrftd theory in the loth 
of ilu: t^ouiaifiit, Pitiupufitamy coiilainirg the excellent dynatnicdl ihtorems of which we havi gtvtu the 
fibl^anee. In the voliiinc of the Cuiivmnt. Kovi Pxrropoh he prolccutcd thr'i’ubjcCt a litlle farther ; and in 
the Hrh volum-, he entered on what we arc now eiigagtd in, and formally annonnees this innd.uj ci.tal propofi- 
lion, calliii}; tluU two prouudis the moircntum of'.tnpjfe^ and the momcnium ff eJ/ltK It is much to be legrcticJ, 
that this eoiiiuinmatc muthemalician did not cnniiiuie ihcfe wicful labours; his ardent mir.d btirg earned 
bj- mou ahntiifc IpecuIaliiMis in all the inofi udiiicd departments of inalhemMirs and phllofophy. No man i.i 
liuropc could have proftciited the rubjtd viih nnnt judgmcLt and iuccefs. — bec alfo Mm, jtud, JUrlai^ J747 
• and I 7 ^ 2 . 
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TMfl a propofitlon of the iitmofl impc'irtancc in the 
fclcnce of mncliinfs, and Kada to the fHndanienial ma- 
xim of ihrir I oii'^nid'tum. Since the pciformance of a 
machine jh to the momentum of impulfc, it in- 
errafes and dimjnilhe« alonj^ with it, and i 9 a maximum 
when t!ie niuirentum of imp\ife is a n'laxifnum ; there- 
for f. the fundamental mixim in the conftructIr)ii of a 
macliinc is to fafli^on it in fuch a manner, that the mo* 
nunti;m of impulfe ftiall be a maximum, or that the 
pioduft of the prefTure adiially exerted on the impelled 
point of the machine hy the velocity with which it 
moves may be as great as pofTible. Then arc we cer- 
tain that the produdl of the rcfiftancc, by the velocity 
of the working point, is as great as pofUble, provided 
that w'e take care that none of the impulfe be netdlefbly 
wafted by the way by injudicious comnuifiications of 
motion, by fiiftion, hy unbalanced loads, and by reci- 
procal motionsy which irrecoverably waftc tbf impdling 
power. This maxim holds good, whether the refto- 
aiice renrains conftantly the &me, or varies by any law 
whatever, 

Jliit much remains td be done for the improvcineat 
of mechanical feienee before we can avatt ourfidvei of 
thin maxim, aod apply it withfuccefs. The i^ief things 
and to this we (hould give the moft nnremSttiiig atun- 
eion, to learn the changes which obtain in the adtuat 
pr( ffurr exerted by thofe natural powers which we can 
coirimaiid ; the changes of actual prelTure produce^, by 
a change of the velocity of the impelled point of the 
machine. Thefe dc[)cnd on the fpectfic natwros of 
tin fc powers, and are different In almoft every dimrfot . 
cafe. Nothing will more contribute to the impfi^Ovt^ 
mtni of pradical mechanics than a ferles of expcrimcatl# 


There is a certain velocity of the impelled point of u 
machine w^hich puts an end to the afiion of the moving 
power, 'rhus, if the floats of an undeiniot wheel be 
moving with the velocity of the ft) earn, no impulfe is 
made on them. If the arm of a gin or capilan be mo- 
ving with that velocity with which a horfc or a inapsi 
can juft move, fo as to continue at that fpeed from day 
to day, employing all his working llrciiglh, but not 
fatiguing himfelf ; in this ftate of motion, the animal 
can exert no preffurc on the machine. This may be 
called the extinguishing velocity, and we may cx* 
prefs it by the fymbol r. Let /be that degree cd force 
or prefTure which the animal can exert at a dead pull or 
thru ft, as it is called. We mean the utmoft 

ftrain of which the animal is capable, but that which it 
can continue unremittingly duriTVgifyjie working houra 
of a day, fully cinployirg^ but not fatiguing itfeU. And 
let phe the prefTure which it edlually exetts on the im- 
pelled point of a machine, moving u Ith the velocity i/r. 
Let e — w be caUed the rilativb vPLociTY,*and let 
it be exprcfled hy v. And L't it be fiippofed, that it 
has been difcoTcrcd, by any mcapt wha|ever^ that the 
aftual pitiTure variea m the proportion of or 
This fuppofition gives us hsf: p, and 


FfW tke misriitoe mull be at reft, in order 

' ‘ 

that the agent may be able to exert the force f on its 
impel]|e4 point# But wben the mechtne is at reft, what 
we bi|ve named 4ie relatiye: veic^yi H-.t, the wMe . o£ 
ihe 5xt^n^ng5^ _ ; ^ “ 

; ' ' 'Thie tnoesientom^- impulfe ox: , 

icai mccnanics man a leries ox cxpcriincsiv# ' ^ ‘ ' a ' > •. 

well contrived, and accurately made, for difcovetlng •'Pif (bccauttt » ; /Ibei^ore 

thofe hwfi of variation, in the caSes of thofe poweyis A t. - 

which are moft frequently employed# Such exjwi* BntjjTand 

mrnts, however, would be coftly, beyond tl« abilitiw Thebe- 

of an individual ; tlieicfore, it were greatly to be fore tU momentiii of implore wSlbi a 

that pubhe a.d were g.ven to feme perfop* of fldl m »;’* xTT;, = ^ ^ * 

~ tr/ s;- ^ e — The fluxion of this la- 


the fcience to inftitute a regular train of rxpertmentf 
of this kind. An cxperimtiital machine might be eon- 
Itriix^ttcl, to be -wrought either by men or by cattle# 
'riiii* fhoiild be loaded with feme kind of work which 
tan be very accurately meafured, and the load varied at 
pUaliirc. When loaded to a certain degree, the imm 
or cattle fhould be made to work at the rate which they 
can continue from day to day. The number of turns 
miv}c in an hour, multiplied by ihe load, will give the 
performance correfpondiiig to the velocities and thus 
will be difeovered the moft advantageous rate of mo- 
tion. '1 he fame machine fhould alfo be fitted for grind- 
ing, for fawing, boring, &c. and fimilar expenments 
will difeover the rclatJon between the velocities with 
which thefe operations are performed, and the refiftances 
which they exert. The laws of fridion may he inveili- 
gated by the fame machine. It fhould alfo be fittetl 
with a walking wheel, and the trial fhould be made of 
the flojie and the velocity of walking which gives the 
greattft momentum of impulfe. It is not unreafoiiaWc 
to expc6l great advantages from luch a train, of expeii- 
inents. 

Till this he ooile, \vc mull content ourfclves with 
eftablifhtng the above, in the rnoft general Irrms, appli- 
cable to slny cafe in wh^h tfic law of the variation ot 
force may hereafter be difeovered.. 


V. This being fuppolcd =6,. 

wc bavq the equation 

g s IS y -f X ^ 

Therefore « = 

y-r* c 

And M, which is ^ — sy becomes # Thcrefijre 

<7 -f. 1 

we mu ft order matters fo, that the velixiity of the im- 
pelled point of the machine may be =s Now p 

\» s:f and therefore =: /X =^~. Arfd / .j; • 

•' t -r j + 1 • 

-f 


I?”’ q ^ q 1 


'f ( 


1$ 


the momentum of impullc, and ihcrclorc =: the mo- 
mentum of effeft, or the performance of the machine, 
when ill its heft iUte. 

rhus may the maxim of conftrudion be faid to bcExamilcin 
b) ought tfi a ftate of great liinplicity, and ol inoft eai’y i:n'lcrlhoi 
rccDl'trtion. A particular cafe of this maxim haa 
long known, having been pointed out by Mr I’arcnt. 
i>incc the adlion of bodies depends on ihtlr relative ve- 
locity, ' 
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locity, tlie impulfe of fluids mull bf as the fqiiare of the 
rtlativd vtlocily. From which Mr Parent deduced, that 
the niort advantageous velocity of the floats of an un- 
dcrfliot wlu'cl is one third t)f that of the ftream. This 
maxim is evidently included in our gcner?l proportion ; 
for in this cal'e, the index q of that funi^tion of the rela- 
tive Vilocity Vf which is proportional to the irnpiilfe, 
is = 2. Therefore wc have the nriaxiniiim when 

y r: — ^-1-, = ^ and w j e. e, the cxtinguifhing 

velocity, is evidently the velocity of the ftream- Our 
jiTopofition alfo gives us the prccife value of the perfornt- 
ance. The impuJi'e of the dream on the (loat at reft being 
fuppoftd sr/, ha impulfe on the float moving with 

the velocity y e s: -/• This is the meafure of 

the a£lual preffurc This being multiplied by i»j or 

by -f /, gives /, Now / is confidcred as equal to the 

weight of a column of water# having the furface of tlve 
floatboard for its bafe# and the depth of the fluice un>> 
der the furfl^e of the xelervoir (or, more accurately, 
the fall required for generating the velocity of tlie 
ftream) for its heiglit. Hence It has been concluded# 
that the utmoft j^rformance of an underfhot wheel hf 

t0[ laife of the water which it, to the height 

which it But this 1$ hbt, found yery agree* 

thi 

, of expedbd to ade^ih^ 

. ' * ^ /tioii Trim But the a£i*ttd: 

. \ jp«ffonnalsc^ ^iilt df i^nowlcd^ed 
' QQid^aidv excels thSat 

\/j^etrp£j|r Ibd 

partkuisr ^ Mt flrft 

,lhii maaim; (iunll^V; » ddW 

• or Dr fiierhaps of aB that 

could have been BdeAed, the leaft cdculMcdi for being 
the foundation vrf a geqeral.r^le, ,^n|^of, a nature fo 
abftrufe, tlut the flrft mathematic^ EUt^ are to 
this day doubtful qrhether they have a. j[M^ /epa<;epc|m 

3 f its pTuiciplrs. Mr Smeatoufs eaperlmenta^ihew 
iftindly# that the maximum of performance of an uo^ 
derfhot wheel correfpomls to a velocity confiderably 
gt eater than otie- third of the ftieam, and approaches 
nearly to onc-half ; and he .aflUgns feme reafons for this 
which feem well founded. ]>ut, indejiendcnt of this, 
the performance of Mr Smea'ton’s model was much 
greater than what con t [ponds with the velocity by the 
above mentioned eflimation of f. The theory ol‘ the 
icnpullion of fluids is extremely impcife^i ; and Daniel 
*Tflcrnoulli fhews, from very unquefliooable principles, 

• that the impulfe of a narrow vein of fluid on an extend- 
• • ed juffatre is double of what was generally fupptifcd ; 

* and his concKifions are abundantly confirmed by the 
experiments adduced by him. 

hiuh- Jt is by no means pri tended, that the maxim of con- 
ircis llnittion is reducid to the great fimplicity enounced in 
^“|;*^®”the propofition now under confideration. We only fup- 
i»t alto- pohd, that a cafe had been obfci-ved where Vhc preflure 
u:r cz- f^iertcd by fomc natural agent did follow the proporUons 
ofij^. This being admitted, the propofition is ftn'AIy true. 
^ But we do not know any fuch cafe ; yet is the propofition 
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of confiderable ufe : for we can afTirin, on the aiUhorU 
ty of our own obfervalions, tint the art ion both of men 
and of drau'^ht horfts dors not deviate vtry far from 
the proporyons of v^. The obfervatioris were inadt on 
men ard hoifcs tracking a lljditer aloui^ a canal, and 
w'orkmg fevend days to-^cther, \^ithont having any 
knowledge of the pm pole of tV o: iervalions. The 
force exerted was hrll meafmed by the eurvaturc and 
weight ol the tiack rupt, and wherwardv hv a fpring 
ftcelyard. This was multiplied by the number of yards 
per hour, and the prodiirt confidert d as the me men- 
turn. We found the art ion of men to be very neaily 
e — m*. The artion of horfes, loaded lo a^s net to hr 
able to trot, was nearly as r — . 

llie prartidoncr can cafily avail himfelf of the ma- 
xim, alinoiigh the funrtion q fhculd never be reduced 
to any algebraic form. He has only to inftiiutc a train 
of experiments on the natural agent, and fclert that ve- 
locity which pvts the higheft produrt when multiplied 
by itarcortrtfponding preflure. 

When this feltd ion has been made, we have twof^^fnie- 
Wtys of giving oar working martiiiics the maxmem (»fti o"s of a- 
effert,. having once afeertained the prefTure j which 
natural power exerts on the imntlled point of iht ina*|, ,Yn,?v,m 
^ Aine when it is not allowed to move. 

!• When the reflftance arifmg from the vvoik, and 
from frirtion, is a given quantity; as wlicn \^atcr is to 
be raided to a certain height by a piiloii of given di- 
.Mnfibiiff. 

V ' tbefridion in all the communicating parts of 

vary in the fame propoitwm with the pub 
/fore, and fince ihcfc vary in the liimc proportion wiili 
the rcfiftance, the fum of the relilUnce and frirtion may 
ba reprefented by ^ r, 3 being aa^abftiart number. Ltc 
H be, velocity of the working point ; 

or let m : ir be the proportion of velocities at tlie im- 
puted and working points. Then, bccaufe the puf- 
at thfie points balance each other, in the calt ol 
uniform motion, they arc inverfely as the veloclliLS .it 
thofe points^ Therefore wc mull make hr == m : w. 


r^fm 


r\f 


and * as ax'L± -=^7—, or m 
hr hr y4-i^r 

cs {^hy.hrxq'^f. 

a- On the other hand, when min is already 
by tlie conftrudioq of the machine, but hr is lulVep< 
tfole of variatiooi wc mull load the machine with more 
and more work, till wc have reduced tiie vclucity of itf 

e 

impelled point to 

In either cafe, the performance is exprefled by what 
exprefles p m, that is, by/eX - — ~ 


7 +^ 




But the ufefal 


performance, which is really the work done, will be had 
by dividing the value now obtulued by the number 
which expreOes the fum of the rcfiflance overcome by 
the working point and the frirtion of the m.nchiiic. 

What has been now delivered contains, wc ima Rccupitula- 
ginc, the chief principles of the theory of machines, tiwu. 
and points out the way in which we roiiil proceed 
in applying them to every cafe. The leader, wc 
hopC| ices clearly the ixnperfcrtioA of a confidera- 

tioa 
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lion of n.'c! !. puvi'Lili »ol'i’tyRr tlr.in the injy on tlic linal scCflcntson. Of lhi«5 kind is ihr 

Uat< nu Mt. ^ i ihi MI.)' . triune x*l the i'uv’ihsiK-on^ piti- ct'ii'in;; pich, ilu* loi-^c or till n»Ji, lomt, 

luu^ \v})iih ;iu- tailed in ali tin parts of the irnchinc other capital riy.iius. 'I’hc iteani cnj)ine, .indth' coin- 

hy the anplu^itioii of the ixteiiial fo’Vts, which we are nuin pinnp, arc i-.cci^' iily ol ihli cluO, altluni.i.li ihcir 

aicnllomtci to call the // -:• r ard the UnleA tfhcacy ib not ciliinafrd !)y their fmal acci Icrati<au A 

we take alfo into confiLh latioii, the inoncdiatc died of gieat number of cnL^Ints have reciprocating* mntion-i [n 

mechanical force appliu! to lx ■ y, an 1 c.ornhiiic thb di(l\ rent fuboit iivi'c parts Tlic iheo-y of all (n. h cn- 

vvith all the pivirurc'j which P itieal p: mciplts h'VvC cna- gines icqulro. hn its pcdeiffion an ‘accurate kmAvlcdpc 

l»led ns to afeertam, an’d hv this cou.hiiMtion he able of the momentary accderaiions ; and we inuft ule the 

to Uy what poition of nnhahneed fon e ihje'.e is acting lormiihc contained in the fnil part of this article. 

i’.t one aiul all of the prcfliiur points of the machine* and Still, how'tveri the application of this knowledge hasWorlonj 

what will be the motion ol t^vi-ry fnrf o( it in confc- matjydifllcultics, which make a theory of fuch ^ turn. 

tpiciice uf this overpUifi, we have acfpiired no know- chines a much more intricate and complicaicd matter" h" Ituto, 
ledge that can be of ifervice totis. \\'t have been con- than we have yet led the reader to fupjjofc. In molt 
ttinplatmg, not a working machine, but a fort of ba- of thefc engines, the whole mo'tion may be divided in- 
lance. Blit, by rcafoniiig about thefe unbalanced forces to two parts. One may be called iht V'pRKinG strokk* 

)M the fame fimple rr.aiiner as about the fall of heavy and the other in which the w^orking points are brought 
bodies we weie able to difcovci the momentary accele- back to a filualioit whicli fits them- for afting again, 
rations of every part, and the fenfiblc motion which it may be called the heturning stroke. This return 
w oiild aciiuii c in any alligt.cd time, if all the circum- mull: l)c effefted either by means of fame immediate ap- 
danceti icniam the Icir.c. We found that the refults, plication of the Aftuating power, or by fomc other 
althcngli deduce i from unqudlionablc principles were foicc, which la counterafted during the working iftroke, 

(Miite unlike the oLferved motions of moft working nia- and muft be coniidcred astnaking part of the refri^gnee. 
cnii:(s. Pioctcding dill on the fgmc principles, wc In the fleam cligmeilt ia^gcncraHy done by a counteri- 
• oMildrrcd this deviation as the indication, and the pre- polfe on the outer end oFthp great working beam. This 
fc meafiirc, of fomething w'hich we had nojt yet at- mnft be accourtted for.it muft 

terded to, but which the deviation brought into view, be rgU£d'l|gginii(Uhd4b^^p^^ 
k' d crablcd us to afeertain with accuracy. Thefc are attaining the tnekipyutu iQiift .be:cot;h|iu^ 
lii^ charges which liappen in the excTtions of oor ac* * The -(g^tity pf, i^iS (^imlwpdifc 
tiiLiliig powers by the velocity witH which We 
r.iiivciiieut to make them ail. Thus we Icartv 

il c nature of ih‘)fe powers ; and wc found it fpr 

1 1 1 di l\i nguifh curcfully between the apparent magiiK ' 4f ’^y , ddeihd motc^ briildy, 
il. Ic of our ju'tuaiing power and its real exertion in dor .. diia 

Irg our woik. This confideralion led \i8 to a fund%- 
ri'iital propofition concerning all working machinca . 

\\l:(n they have attained an uniform motion | Damely« mchihr^rTllifing; 

tl.at the power and refiftance then really exerted on ping iiito an pj^fiu by fail, 

n ..chine precifel) balance each other, and that the ma- prcpQtrdiJipihcy. . Whi^ hft lb th^ bottom, 

ch.ue is piecifily in ilie condition of a ftcelyard loaded fteps qoi^'^-goca opn Itftir^ and finds the bucket retum- 
its balanced weights, and moved round its axt&by ed and fitady tblTtceiye him.ag^n* This machine it 
joij c txurnal force diftina from the power and ihe extremely fimpift; fti^ petRaps the beft t^^ 
vti,;ht. Wc found that this force is the previous ouer-*^ It^edi^and jei it W ontijf the mofHikcly to be a very 
pics oF inipclling power, before the macbmc hadicquir which the man iteps muj\ 

red the uniform motion; and on this occafion WC le|,rit* up 10-,^ by a prcpohderancy 

?.d to elliniaTc the tifcA produced, by the rnomehtum in the machiilie wheii unloaded. It may be returned 
(dc»>endii.g on the form of the machine) of tbcquan- fooner or later. - It (hould arrive precifely at the fame 
tity mF motion pvodaced in the whole aCfemblagc of time' with the man. If foontr, it is of no nfe, and 
powf-, rtrift.5mce, and machine. waftes power in railing a connrtrp .ifc which is necd- 

Th' 'ij ^ he theory oF machines feeroed to be now brought IcUy heavy ; if laUr, lime is loll ; Therefore, the per- 
ni.ivl.ir ti hif'k to that fmiplicity of equilibrium which we had iedion of this very limplcrnachiue ri quires the judicious 
fl»!I irni fy impcrftd a foundation for a theory; but in coiT.bmation of two maximurns, each of whidi variee in 

^nllv (*f ^hc ?vAilirg ourfclvcs of the maxim fimndcd on this gc- a latio compi'mncic 1 of two other ratios. Siippidt* the 

lu rd pro|H>lliion, wt f.iw that t!?c equilibrium is of a man to employ a mumte to go up itair;! 50 feet, ujiicff 

icinruLJtc. vi'iy dincient kind fiom a quideent equilibrium. It iji vciy nearly wlrit he can do from dny to duy as his 

ncc'-lFarily involves in it tlic knowledge of the moniei: only work, and IvippoFi him to wiigh 150 pouuda, and 
?fii\ accelciations and their monicnia; vviihont which we llut he a<!:U by meims of a limplc pulley —the maxirmim 
f| I'uld not perceive tliat one (late of motion is more aib foi .v lever of iqu:d arn.s w'ould iiquiie^ l.im to ra-lc 
vanl.igeniib than cinollieri* bcciuk* all give ub the fame about 6 j poundb of water. But when all tlie oilier 
pioporiion ol f'^'ieve in cquilibrio, cu< iuiiiIticis arc calculated, it will 1 m: Fk)uiul that he 

but this is not the only i:fc nl the nrev»ou« knowr- n.idl laifc 13H pound** (rugleC'Liiig the ineriia of iho 

ltdge of the inoTumrary acccinatioos '-F '.I'jihimr, ; m;..*hiiii ). * ; ie Piiould laiie 54V jjoinub ic Fitt in a 

there are many cidiv v/luic the nmhm/ v ,?)<*. in ;his r. i.., te ; anJ thii; it> nearly the moll exa^ valuation erf 

viiy flate. Many 10 liir.r.ii avCtik rate t.’i • vvfnie u n.iM' s woik 

pciFormipg then* wo’*k f*k,ir iliicacv depend Tlicrc is the la.’.c nectfiity of attending to a variety 
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f>f oliniin'lnrcs in nil rnachinrj which r/riprocate in 
ihf aIimIc* or .jiy i-oiili(l;*r.il.lc pait of tlicir motion. 
Th‘ f jr't lt.d^ov L'fl for hri!i:>in^ ihc machi lo into .in- 
olliJ* vNiiiki.i; puliiiun, niiifl be np/ilatcd M- the lime 
rv. J] ii'v f^'i ijh:':in]n;c a new fupply of power; end 
thin pr )rtliMi of .V to ?i mull be fo n. jilted, that 
the V/ )ik pi jr.*rnuth cliviiiid by the 'luhoh ti-rie of i)k* 
vorkh aii i rilurnleg fliokcs, may give the great tfl 
cu jtimi. It It llill a clifiicult thing, thtrtfore, to con- 
ilruct a jnachine in the moll pcrfid manner, or even to 
fay what will be the performance of a machine already 
ron Inu'ltd ; yet we fie that every circiimilanct is fuf- 
ccp'ible ol acegrato computation. 

With refped to nncliincs which acquire a fort of 
unih'rra motion in^ptcrah although fubjeft to partial 
rccipfocations, a/Tna pumping, Itamping, forging en- 
gine, it isalfo difTicult to allign the rate even of this 
general uniform motion. We may, howeveri fay, that 
it will not be greater than if it were uniform through- 
o\it. Were it entirclv free from friiiion, it would be 
cxaiflly the fame as if unifbrm ; becaufe the acceiera- 
tiou$ duringHhe advantageous Atuations, of. the impel- 
ling pow<<f would compenfate the retardations, J^ut 
fridion diralnilhcB the ac^telarations, without dimiaiiK- 
ing the retardations. 

W» my GO^ude this 

rf>oro eo\the ma^ 
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c.-'idlaTil nr i r N‘> v the bi v.'.*.r.pli king c.f this 

is al-.vfc\s w'th'.n lilt reach ol imflianics. 

Oi.e or the moil of la! comr.p.iijiVaM’ons in inpcliincry Bfl? I rmt 
19 by rf.car^ t;f wh'.«:ls aCtn p’ on each other. It l'*> die 

28 of !n’| (»rt;’ncc to liave tiui ti-cih In foimeJ, that the 
prciTjic by w}i.':h oec of then' A i.rges the Other B Vl.ite 
icuina itn fb-all bu ( cji.ilanily thi* l^n.c. It (an ea- XXXIlf, 
fjly be demonUi..teii, that vvl.e.n U\U i.s d’c cafe, the 
uniform angu’ar motion of the gne will p^oilncc a uni- 
form angular motion of' the other ; or, if the rr-otioiis 
aie thus uniform, the prdfures a’C invaiiable. 'I Lis ij 
accomplifhtd on thi« principle, that the mutual u.-iA is 
of folid bodies on each other in the way of pitiPuic arc 
perpendicular to tlie touching furfacea. 'I'hncfcic ia 
the tooth a prefs on the tooth I in the point C ; a.-d 
draw the Hue FCOE perpendicular to the touching lur- 
faces in the point C. Draw AF, BE perpendicular to 
F£, and let FE cut the line AB in D. It is plain, 
from the common principles of mechanics, that it the 
line FE, drawn in the manner now dtfenbed, al 
pafi throu^i the fame point D, \vhate\er may be uic 
.fitufttion of the a&ing teeth, the mutual aftiMi ot :}.t 
wheels will always be the fame. It will be the fnu t 
■aa if the arm AD a£ltd on the arm BD. In the trea- 
•tifes on the conftrufiion of mills, and other wo-.k', of 
this kind, arc many inflrudinns for the foimatiou of the 
teeth of wheels j audaimod every noted millvMiid.t ha. 
fiis 'owa noftfums. Mod of them aie cgregioufiv fjul- 
refped of mechanical principle, indeed ti-cy an 
Hfe than inftru^ioos how to make the teeth 


]tbe\aryiftg^^ 

, machi^ut w^ld acquireaf 


.^4 

I'w to at 
in this. 


uniformly : and the fnachmj&. attUms iH’greaten 
velocity, it attains it bec^ufe the p^Wee is thtu not 
ailing ag’iinft the whole rcfiftancc# ; lu of thefe 
fituaiions, Lherefore, the pcrfortnahc<tf the.,m 
kfs tfian if the power and refifiaiKC yi^>eaiadly 
^ced ; in which cafe it would nioveAlnii^tmly- ^ 
f- Every attention Ihould ihcrifbf^ be ^veu to 
and we. fhould endeavour to remove all of irregii- 
ferity. The communications of motion (KojUld be lb 
contrived, tliat if the impelled point be moving utii&rm- 
ly, by the uniform prtffurc o* llic pouter, the working 
point Ihxll alfo be moving unifiifiriy, 'fhen \^x may 
gdierrlly he cerluin, that the mafiy part.** of the ma- 
chine will be moving uniformly. When tlii.s is not 
^ikuic throu'::h the whole mac hiuc, there are continual 
retifrna of flrains and jolt.H ; the inertia of the dilTireiit 
part.s ailing in oopnfite dirielion.s. Altiiongh the whole 
. iiniUifni.'i may always b.dancc Ciich other, yet the genc- 
r.il motion is hobbling, .ind the points of fiipUvm are 
ilraiued. A 'greftL ci gitic f) conltiuCud, coimuonly 
cuiL's the Iv.iilding to tremble ; but when ur.ifiuui nu- 
tiuu ptMvades the wliole .’.adiine, thcliurtli f e:ich 
pirt tends to pn ferve thii uudormity. aji>d all goes 
f!uO(;lli!y. It is alfo (hferviug c-f uri'»ik, ihu! ubcu 
the corruT.iir.ic'i’iiuii.' n:c fo cim d tb*t tbc 


Other without (licking. Mr de la Hire fuO po; if. 
out the above mentioned principle, and juilly con 
'deinned the common prafliceof making the imall ; 

Of piniqn in the form of a lantern (whence it alfo tooL 
fte name)) conlifting of two round dlkfi, having a 
, hcrofc>lindncalfp«ke8(fig.2.) 'I he lligbtclt iidoe'tl 
ofthisconftrudlon fhews, tliat, in the different fu :.'uu i 
of the working teeth, the line FCE conti'midly char ‘h « 

Its imerfedipo with AB. If the wheel I be very Irt.a;! 

In companfoD of the other, anJ if tlit leci!! of A takf 
" deep h^d of the cylindrical pins of B, ilie line <»f aclit;'i 
EiF is fomeiimes fo difadvantagioudy place .h that tin 
^p«effure of the one wheel has (carccly any t(.ndcucv .u 
all to turn the other. Mr do la Hire, or Dr Ho. kc. r 
WaSi vpe think^ the firft who invcdlgalcd the f.^ni oH t.' 
tt^th.r^icb pedcttred this conilani adion between tb.c-' '• 
wlieeU ^tid id % very ingciiioui diffenatiou, publilhrd 
amongA^ Memoint of the Academy of Scicucts ai 1 bi- 
ns i<&8, the former of thefe genikiren fl.ew.v. that ils. j 
wiH. be enfured by forming the teeth into cp cwi. i h. 

Mr Camus of the fame Acade.-ny has imhliihcd .-.n tl.i- 
borMe diffcitalion on the fame fubjcdl, in which he pn.- 
fecules the principle of Mr de la Hire, and applies, it 
to all the variety of calcs which can occur in p'*acbcj. 
i’hvTC is no doubt as to the gtrodnefs of the principle ; 
and it has .'mother csctlk lit properly, “that n>e*nri. 
tual ad ion of the teeth is abtoKitely without any fric- 
tion.*’ I'be one tooth oi.Iy apjilies iifelf to tlic 01 Kir, 
and rolls on it, but dots^ not fluic or rub in the b; ^ 
chgrtc. This makes them latl long, or rather vJi irs r. »t 
allow ihvin to wear in the kail. But the cor.L'i .u 
is fubjed to a limitation which muff nv)t he A 

'I'hc ifcih mull lie fo made, tha»^ the curved icci o; liie 


luorion of one jMit nroJucto iin fosni uioiio,, o»i ‘be tooth r Is iiCle i on by a flat part of tlic ti' ; Ji ./ fill it 
iKxt, liic ludluH.^ at the ojaiiiiuuicatiug poinis Kin.i.n ccinis to the bix Ail iu the ctuiit oi its actun* 1 slim 

wluch 
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tvWcli tlic cui v«* pnvt of /J on n fiat part of ; or ri-rtinp the unequable motion oF the piflon moved in 
the whole a^.iioii of n on b Is either completfcl, or only the common way by a crank. But it ib far inferior to 
at the lii c AB, joiniiij^ the cciities of iht the crank motion. It occalionfi fuch abrupt citan^p-^ 
■^6 wlials. ^ of motion, that the machine is ihaken [jy jolts, JiuUe.! 

A better Another form of the teeth fecurcB the perfed uni- if the nujvtmcnt were aeciirately exeenteJ, the machine 
ttsm. formity of adion without this limicatior, which requires would be Hiaken to pieces, if the parts did n<»t jpv. 

very nice execution. Let the teeth of each wheel be way by bending and yielding. Accordingly, \^e have 
burned by evolving its circumference; that is, let the always obferved that this motion loon failed, ami was 
aotiiur face OCII of the tooth n have the form of the changed for one that was more fmooth. A indicioiH 


curve traced by the extremity ot the thread I'C» un- 
lapped from the circumference. In like manner, let the 
ading face of the tootli b be formed by iinlapping a 
thnad from its circumference. It is evident, that the 
line FX'E, wlrVh is drawn perpendicularly to the touch- 
ing furfaccs in the poir.t C, is juft the diredioQ or poti- 
tion of tlie evoKing threads by wliich the two adting 
facts are formed, 'I'hia line mull therefore be the com- 
mon tangent to the two circles or circumferences of the 
wheels, and woll therefore always cut the line AB in 
rhe fame point D. This form allows the teeth to aft 
«iri each oiher tli rough the whole extent of the line 
FCK, and therefore will admit of feveral teeth to.be 
acting at the fame time (twice the number that can be 
admitte ' in Mr de la Hire’s method). Thiii* by dm* 
oing the purirnre among fevcral teeth, dimint&es its 
(pianrity nn any one of them, and therefore diminifhes 
lilt* dent? t>r imprefliona which they unavoidably mak^ 
nri each other. It is not altogether free from flidiBg' 
Mid frldiiin, but the whole of it can hardly be faid tq 
be fen<\SU\ whole ilide of a tooth three inchdt 

lo'ig, h'.lf nging to a wheel of ten feet diametert 
<.n a tooth of a wheel of two feet diarrieter, does nqt. 
amount to of an iach, a quantity altogether. mftgi» 
riiiic.int. 

In the formation of the teeth of wheels, a fmall de- 
viation from thrlc perfeft forms is not perhaps of very 
girai importance, except in cafes where a veiy large 
wheel diivvs a very fmall one (a thing .which a, good 
engineer will alway.s avoid). As the conftruftion»llow» 

< ver, is e::c«:tr.Mngly cafy, it woukl he unpardonable to 
omit it. \Vc\\ formed teeth, and a great number of 
them ading at once, make the communication of mo- 
tion extremely liiioolh and uniform. The machme 
w'orks without noife, and the teeth laft a very long 
lime wiihovjt fenfibly changing their IhspC- , But flicrie 
an: c.ifcs, fuch as the pallets of clocks and wattes, 
where the utmoft accuracy of form is of the greateft 
jy impiuiaure for the perfection of the work. 

Max .11 h r Wiicn heavy IhinperB are to be raifedt in order to 
the rf)n- (]rop on thc inattera to be potindcd» thewipers by which 
fliould be made of fuch a form, that thc 
/^“^^^'’ftamper may he raifed by a uniform preffure, or with a 
motion almoft perfeftly uniform. If this is not attended 
to, and the wiper is only a pin Aickiog out from the 
axiB, the llamper is forced into motion at once< This 
ocoafions violent jolts to the machine^ and great flrains 
on its moving parts and their points of fupport ; where- 
as when they are gradually lifted, the inequality of de- 
fiiltory motion is never felt at the impelled point of the 
machine. We have fecn plftuns moved by means of a 
double rack on the pifton rod. A half wheel takes hold 
of one rack, and raifts it to required height. Thc 
moment the halt wheel has quit ted that fide of thc rack, 
it lavs hold of the other fide, aiul Luces the pifton down 
sgain. *J*h)8 is propofed as a great impruvemeut ; cur- 


engineer will avoid all fuch fiiJden chauge.s of motion, 
el|>ccially in any pondcroiiii part of a ma«*liinc. 

When fcveral ftampert», piftons, or other rcciprcica! 
movers, are to be railed and deprvflecl, common fcnle 
teaches us to diftribute their t«mes of hetion in a uni- 
form manner, fo that the machine may always be equal- 
ly loaded with work. When thi8r'i«>d<^iie, and the ob- 
fcivations in thc pvccedlrg paragraph attended to, the 
machiue may be made to mt>vc uhnoft as fnioothly as if 
there were no reciprocal ions in it. Nothing {hews the 
ingenuity of the author moic than thc artful yet fimple 
and e.ffeftual contrivances for obviating thofc difhcuU 
tics that unavoidably arife from the very nature of the 
work that iimft be performed by thc machine, and of 
the power employed. The inventive genius and found 

a entof Watt and Boulton are as perceptible to a 
oblervcr in thefii Subordinate parts of jfome of 
their great cngioeih as in the original difeovery on wblcb 
their patent is fbopded. . In loniC of thofe engines thp • 
maft of maliter wKiic^ mutt be 'pur ihto motiOOir 
and this and kgipa 

ftrtAcir la ciiofmoni; ^ 

16 ns. ' The mg^nious' autho’^lta^fc' '■ 

dmw (ome ^vtnlagm firbm it| by wm ^ 

of in ceffoin pofitions ; and thif has licttii 

condi^lM,kk a blunder by eng&ecrs ^ did nbt fee 

Thife w aHb ro(i^ ingenuity and goodTha ons- 
choice ill the mtnaganent 6f/^Moymg. p6wer» when voidable in. 
it is fucb as cMimt; tnunediat^^^ thc kind oM**»*i**?* 

motion required for eiBeftmg the purjiofe. We 
tioned the coQveriion of the continued rotation of anile^onipBii-* 
axis into the rjeciproqttmg motion of a pifton, and thefmed by 
improvemeht which was thought to have beeir made 
the 00010100 hud . chains contrivance of a crank, jj^ttrucuoiUf 
fubftitiitiog a doubfc rack on the pifton rod, and the 
inconvenience arifing from the jolts occaTionvd by this 
change* We have feen a great forge, where the engi- 
neer, in order to avoid theiame inconvenience arifing 
fiom the abrupt iifotion given to the gteat Hedge ham- 
mer of fev^o hundred weight, reiifting with a live-fold 
momentum, formed the wipers into fpirah, which com- 
municated motion to the hammer almoft wrthout any 
jolt whatever ; but the rcfult was, that thc hammer 
rofc no higher than it had been raifed in contaft ' 

the wiper, and then fell on the iron bloom with very 
little efteft. 'I'he caufe of its inefficiency was not guef- 
fed at ; but it was removed, and w'ipcra of the common 
form were put in place of thc fpirals. In this opera- 
tion, the rapid motion of the hammer is abfolutely iic. 
ceftary. It ia not enough to lift it up ; it muft be iof- 
fed up, fo as to fly higher than tlie wiper lifts it, and to 
ftrike with •great force the Rrong oaken fpring which 
is placed in ita way. It cornprelfes this fpring, and is 
reiletted by it with a confiderablc velocity, fo as to hit 
the iron as if it had fallen from a great height. Had 
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jt a!Imve<J to fly to that height, it would have Suppofe llic lefiflanre cslicnicly unequal, and 

fallen upon the Iron with fomc what more fiirrc (becaufc the impelling power ptTfe<‘lly conllant ; aa when a 
ru) oaken Ipring is pcrfeftly elallic) ; but thii would bucket wheel ia employed to work one pump. When 
have reouned more than twice the time. the pilion bas ended its working flroke, and while it i.i 

C:r • In en plnying a ptiwcp which oF neceflity tecipro- going down the barrel, the power oF the wheel being 

ruiivc'M -n- cates, tn drive machinery which rcejnires a continuous Icatccly oppofed, it accelerates the vhole machine, and 

<(-,<•1 .1 rc- niotioii (as in applying the fleam engine to a cotton or the piflon arrives at the bottom of the bar! el w’iih a coii- 
a grill mill), there alto occur great difliculties. The fidcrable velocity. But in the rifiiig again, the wheel 
ncccflity of reciprocation in the firft mover wafles much M oppofed by the column of water now prefling on the 
power; becaufe the inllrumcnt which communicates piflon. This vnmediately retards the wheel; and when 
1‘uch an enormous force? miift be extremely flrong, and the piflon has reached the top of the barrel, all the -ac- 
be well fiipportcd. The impelling power is wafled in ederation is undone, and Is to begin again. The niotN,!^ 
frnpartirg, and xifterwards deitroying, avail quantity of of fuch a machine is very hobbling: but the fnpcjplM 
motion in the working beam- Tlic fkilful engineer will of accelerating force at the beginning of aretiM nin; 

attend to this, his utmoft to procure the ncccf- flroke will not make fuch a change in the motion of 

fary ftrength of this firft mover, without making it a the machine if we connedl the fly with it. lAjr the 
vilt load of inert matter. He will alfo remark, that celeratingnfiomentum is a determinate quantity. There 
pU the llrains on it, and on its fupports, are changing fore, if the radius of the fly be great, this rnomtntum 
tbeir direclions in every flroke. This requires parttcu- will be attained by communicating a final! imgular n.o* 
hr attention to the manner of fupporting it. If we tion to the machine. The monientum of the fl)- ij a., if./ 
obferve the. fleam engineis which have been long ereft- fqaareof its radius; therefore it rcilils acedetatipn in ili.^ 
ed, wc fee that they have uniforcmly (baken the build- proportion ; ami although the over plus oi power gciiM iiit . 
ing to pieces. This has been owing tq the ignorance the fame momentum of rotation in the whole n,/.v:liii . 

or hiatcention of the engineer in this particular. They ns before, it makes but a fmall addiinMi to its vLiocitv 

are much more jndicloufly erefied noW| eaper^nce hn-* If the diameter of the fly bedoubled, the . 0 . 

vmg tatigbt the inoft ignorant . that ntt JbuM of wlation will be reduced to onc-fomth. Thuf, by g.- 

whTifland thieir ^fultbiy and oppojSte jDltSi .tnd that ving a rapid motion to a fmall quantity td matter, il i 
fills gr^Lt moienicllU ftiuft ^ luppibn^. hyvsi frame* great .accdcratiau during the retm uing flroke of the 
Work lndejpm4.Cn^‘!=^f the which is prevented. This acceleration continues, how- 

’ . ' ■ v;,c during the whole of the returning flroke, and at 

remark, « ihe machine has acquired its grcatcli sdo- 

w ftmde to. Now the working ftioke begins, and the ()\cr- 

munfc^tkihir^^iji^ibtt; plus of power is at an end. The machine acn l ivt; ., 

dpur^t]hc ^ wore a but if the power is juft in tquilibrio vv .tfj 

of tf^beani, rcfiftancc, it keeps the velocity which it has.ao;u u', 

wheels ts j^irciSQg,^4^ dtiHfig sod is itill more accelerated during the ru.x/ rclun. 

themttroiiig fticl^y^^fl^ ftreke. But now, at the beginning ol the fuhfi qiiti.L 

iadragging the b^, yrhcefa.iuq aftuig' with WOrkin^f flroke, there is an i-vciplus of refiflanec, 1 :i 

the other fldc of the‘tec'lh.y This OCCl^4>’t a retardation begins, and coniinues diiiing the ^.h >ii i.i 
at eveiy change, and makes k proper, ,4'fadiioit both, of Uie piflon ; but it is inconfidctaldc in compu-H;.;; 

Tides of the teeth with the fame.ca^n - ^ ^ ‘ it u^uld have been without ;ht !]y ; u,i il,c Il^ , 

it will frequently conduce to ^e gOo4 perTormaACe retaibiog its acqtured momentum, diags forwar.i tiu ; ft 
of an engine, to iiwkc the aftiob of wodk of the ntachine, wding the impdliiig power i'k* 
unequable, accommodated to the Iqji^uiB^ttes of the im- whocb ti docs this by all the commiiuicaiions ui.nig 
pelling power. This will produce i more unifiwm mp- into each other in the oppofite direction. The ut tii 
tion in machines in which the momentum of inertia is of the intervening wheeh are heard to drop from tluir 
irfconfulcrabie. 'There are fomc beautiful fpedmens of former contaft qii one fide, to a coutad ou the oihti , 
this kind of adjullineut iu the meebanifm of afti^ By confldeting this procefs with attention, \vc caiily 
bodies. perceive that, in a few flrokes, the overplub ot pnwti* 

ur^c.c. It is very cuftomary to a<W what is called a Fly to tfotipg the returning flroke comes to be fo adjiiflt.l to 
machines. . This is a heavy diflt or hoop, or other mafs the deficiency during the working flroke, tlui tin* accc- 
i){ mMtu l/ilfinced on hs dxht and fo con ncdled with leralions and retardations cxatBy deft toy each other, and 
•HBle machinery as to turn brifltly round with it- 'This every fuccceding flroke is made with the fame velocjiy, 

. inay^e dune with the view of rtnderiiig the motion of and an equal number of fti'okts is made iu every fuc- 
. .the^ whoje'more regiJar, nolwithftanding unavoidable cceding minute. Thus the machine acquires a general 
• inequalities of the accelerating forces, or of the refill- uuitbrinily with periodical inequalities. It is plain, 
aitces occafloned by the work. It becomes a Rccu- that by fufficicutly enlarging either the diameter or the 
Slip PL. VoL. II. Part 1. O weight 

(n) The gudgeons of a water- wheel fliouW never reft on the wall of the building. It fliakcs it ; and if fet 
ivp foon after the building has been ercAcd, it prevents the mortar from taking timi bond; perhaps by flialtcring 
tlie calcareous cryflala as they form. When the engineer is obliged to rtft the gudgeons in this way, they fliould 
be fupported by a block of oak laid a little hollow. This fofleiis all tremors, like the fpring'. of a wheel car- 
liagc. Tliis pradlice would be very iVrviceable in many other parts of the contlrnCtio-i. 
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of ilvt Hv, the* nrfg;ularlty of the motion may mcntnm of inertia is as uffful in this refpetTk as it is ore- 
be iviicltTc.l :is I’nall 'a& we pUafe. It is much belter jovlicuil to the acccltraiion or a..y ic«.ipiocatitin. when 
to enhiry’ ‘I’ lmcter. This pvifcrvis the fridlioii wantttl 

nu'H* . and the pivot wtars KU'' bor ihcfc I 'icre is another kind of rc^ulalinir Hv, ronfnllnL^ of \ l>idcni> 

rcafon?, ,\ Hy is in gtiicral a confiderablc improvement wings whit led brifkl) round till tin. 'iliilunce of tfu* all niil.unof 

in machinery, by tqualifing many exertions that art na- prevents any g^cat acceleration. This is a vciy 

till ally very iriegnhr. Thui, a n an working at acorn- one tor a rvork'm^;' machine, for it produces its tilVc: hy 

mon windlals. e>o. rt.s a very ii regular picfTurc on the really nvci/itng vi the moving h'tijuint- 

wl ’C . In one of his pofuiens in e?ch turn he can ex- ly it employs a very gie vi and iiukiiowii part of ii, and 

ert a f. ice of near pounds wiihoul fuiguc, but in robs the proorietor ol much work. It fhoiild never be 

anolher he cannot excit above 25 ; nor mull lie be iatroduced into any machine employed in nianufac- 

loadcd with ranch aliovc this in geiitral. But if a lar^c tures. - 

fly be ronneded piopeiiy with the windlais, be will Some rare cafes occur where a very different regiila A c. nifaf 
with cc]ual eafe and fpeed againll 30 pounds* tor is required ; where 1 certsiin determined velocity is pen lu'uni 

It is a This regulating power of the fly Is uithnut bounds, found nccelfary. In this cafe tbj^machiiic is furnifbed,^'* 

po^'erful bf* uf d to lender uniform a motion produced at its extrem'e mover, with a conicaP pendulum, 

njjulator, dtlultory and irregular power. It is thus ing of two heavy halls hanging by rods, which move in^ 

that the nr.ofl legular motion is given to mills that are very nice and fteady joints at the top of a verticul axis, 
driven by a liiiglc Aruke fleam engine, where for two It is well known, that when this axis turns round, with 
or even th»cc lecor.ds ihe*‘e is no force preffing round an ahguhr velocity fuited to the length of thofe pen- 
the mill, t he coramiiDicacion is made through a nitf- dulums, the time\of a ftvoliitiob i$4^Urmlned. "I bus,, 
five fly of vcr\ great diameter, whk'Hug, with ra- if the length of mch peiji^tum be itiches, the axis 
pidity. foon as the impulfe ccafes^' the Hfr conit- will make a revoluitioo ih two fe^iouds very neai^y. If 
lining its motion, urges round the whole maeUncry with we attem|it to forc^ ft more fwfltiy round, th^, balls will 
almofl unabated fpe^ At this inftant all the Mth, recede a little the but it em^oyis as long 
and all the j<n[U^,‘ between the fly and the Aoter, tinw for a at and wc catlabt make ii 

are heard to c^tcii in the oppofite dire^ion. ^ ^ 

If any permanent change (hould happen in the b^bl^dpirAbhhility 
pt.-lliug power, or in the refiftancc, the' fly mtkee.'iM 
fibflacle to ilH producing its full effeA on the machi(ie,i' 
ami it will U obfirved to accclente or retard doifoiim*: . 
ly, till a new gciic*-al fpeed is acquired tia&ij 
fpni.ding with this new power and refiftance.'^ . *'’ • 

Many maciiit.es include in their conftrtiAmn move* 
mnits which are equivalent with this intentional regnla-' a, 
to'*. A flour mill, for example, cannot be better rego- '' 

ho than by its railllonc ; but ir. the Albion a (whifeli- 

licjivy fly was added with great propiiety V for tf the 

been regulated by their ituIIUkics only^ . then at -of which admits 

tvei)c‘^angeofii!ukeinihcflearaeriginc,th«i*brfclrain The balls flying 

of communications between the beam, which ia the fitft dut, U little, atid dimiiiilh the 

mover, and the regulating millloDC, which is thi; wry fupply impeUinj^ power diminifliea the 

1 lil mover, wonli take in the oppoflte dir^ioft- Al- helct approach the axis, 

though each drop in the teeth and joiota bc but ar triite,' odd tl^'. as before, although there mhy 

the whole, added together, would' mth^ a cdijtflderahle havcdH(i0^d^|'^ excels or deflclcncy of power, 

loll. This is avoided by a regulator immcd^tcly ad- The be employed to raife or lower 

joining to the beam. This continually preffey ibe work- the feedid^ "^Ikiicc of a water mill employed to drive 
mg machi’icry in one direction. So judioipufljr were liiacbmefry. . , 

the raovcmcists of that noWe maebioe trontrived, and fo A fly is fometimes employed for a vny different pur-^^ 

Ti ici ly were they executed, that not the Icaft nolle was pofc from that of a regulator of motion — it is employ- time* coh* 
htiiril, nor the flighlefl tremor feh in the buildiog- ed as a coHrelor of power, Suppofe all refijbncc remo-hiSlspi^wtj 
Mr Valoiie’s beautiful pile engine eoiployetl at Wtft- ved from the working point of a machine fuuiif^.td with 
rainllcr Bridge is another remarkable inlUncc of the a very large or heavy fly immcdiaccly conuedrj writ 
Pr ' icgulaimg power of a fly*. When the ram la drop- the working point. When a fmall force is appAed to . 

7 ',r:,E- its follower dlfcngaged immediately after it, the impelled point of this machine, moiioif will begin 

the horfts would inflantly tumble down, hecaufe the in the machine, and the fly begin to turn 'Continue 
load, agaiiiil which they had been draining hard, is at to prefa uniformly, and the machine will accelerate, 
once taken off; but the gin Is conntAcd with a very This may be continued till the fly has •acquired u very 
large fly, which checks any remarkable acceleration, al- rapid motion. If at this iromeni a rciillijig body be 
lowing the horfes to lean on it during the dcfl'cnl of applied to the working point, it will be aHtd on with 
the load; afur which their draught recommences im- very grcai force; for ihe fly has now accuimilaicd in 
mediately. 'I he Ipindlcs cards, and bobbins, of a cot- it;, ciicurafcrtuct a very great momeuturn. If a body 
ton mill, are alfi^ a fort of flLs. Indeed all bulky raa- were expoftd iinincdiatcly to the adiion of this ciicuni- 
chincii of the rotative kind lend to prclerve ihtir mo> fc.em c, it would bc \iolcntly 11 rut k. Much more 
I'oii with fome degree of ftcadliiwfs, and their great mo- will it be fo, if the body bc expoied to the aftion of the 

woiking 



wnvklii’v pr>int, wTiv-lj pci^on* ninU »^9 on? turn v^lule 
the rty :i) .kcf* i’ luiii'Ucii. It w»Il exert a liuiului^ ilit^es 
fnf;ri iuicf list re (very rt 'uls ) ilrdn at itn own eiicuin* 
iercuce ♦Xll the motion wliscli haa l.c»'n an inrubtcd 
cii ilu- fly cUiiin^' the whole progrtfs ol its accth ration 
is txenul in i\:^ iiillunl at the Wiii king point, multiplied 
hy llic uiomiutuni dtpendiug on the proportion oi the 
purls of the machine. It k iIiuk that ilit coining prefg 
pdfoiins its ciTice ; nay, it is ibua that the blackfmith 
ioigts a bar of non. Swinging the great (ledge hanv- 
mcr round his head, and uiging it with force the whole 
way. this accumulaU’d motion U at once extingmlhed by 
imp- on the iion. It js thus we drive Si nail $ and it 
is thus that by accumulating a very moderate force tsc* 
ened during four Ifve turns of a fly, the whole of It 
is exerted on a punch fti on a thick plate of iron, foch 
«8 is employed for the boilers of ftcam enjgtnet. The 
plate is pieiced as if it were a bit of cheeie. This ac- 
cumulating power of a fiy has occafioned many who 
think themrebes eiigm^n to imi^tiie, that a |y really 
adds podrrr.o( mechanical fomc to aoVnuguiet and, mi 
uniMUnding on wh^ im el&dae^dq^i, they often 
place the Ay in a fietiaekHi . «r^re it only added a 
ufelefi burden to the eiiaicl^nc.v it fhoukl always be 
made to move with Tapidaiy. I(> fended ibr a mere 
itihonid be im« the 

teitded to aecumdbi^e in ft 

not bfi hr it Iiii "wwin fctde, 

^ mrthH^t^heesufe’ , 

femewnefoa 

jwivw of tbe 

;et we ar« ceitain, upon cxacami^,' 
to tbe preflutc of no more thao ek'jhif fiouinds. 
Hut it liM been ading for (oetw;, dibei" ud tiicre ie « 
mtlfto^e of a ton weight wbirltfijg tyviqe roemd in a fe^' 
i^nd. This is the force that cruAed Ibe uafortqhi&^ 
man ; and it required it all to do iti for the niHl ftpp> 
ped. Wc faw a mill in the nelgbbboihotrf' of;£lUnjgr-» 
rojla in Hanover, where there was a contrivance whi^ 
dtfengaged the milfione when aqy thing got entangUd 
in iht teeth of the wheels. It was 'tried In our light 
with a head of cabbage. It cniAed it indeed, but not 
violently, and would by no means have broken a man^t 
ann. 

pluiry^a^lt 18. hardly ucceflary to recoramend (ioiplici^ in the 
'nl'i-iu- cQpliMidion of machines. This feems now fufficlently 
jjY’**" nnderfl.i>oJ^ Multiplicity of motions and communica- 
‘iione iucrc .fcs fiidions; increafes the unavoidable lolTcs 
*by bcuUing and yielding in every part ; expofes to all 
the itiiperi'ccliqrib of worktnandiip ; und has a great 
diancc ol being indiiUnCtly conceived, and lherefo*’e 
conili tided without fcience. We think the following 
conltrudion of a capllan or crab a very gooji example 
ot the advantageA of fimplicity. It is the invention of 
afi untaught hut very iiigruicms country iradefmau. 

3. EAD is tbe barrel . 1 the capllan, rtaiiding vertically 
in a proper frame, as uiuiJ, and urged round by bars 
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fuch !iH IIV. The upper part A of the barrel Is tt_ -tv 


4t 


iuche-. in diameter, and the luwcr B Is lO. C >• ' 

Itrong pulley lO im lus in diitintter, hav.ng a liook 
v/liich fake? hf»ld of a linviftr tliachcd to the load, p wnM:t 
The rope ACK is wound lound ilic bairtl A, pailcs irttaii. 
over the pulley C, and is then woumi lound the b'srrel 
1> ill the oppofite dirtttion. No firihci o.cfcription is 
neceffary, we think, to (hew 11131 , b) heaving by the 
bar F, fo as lo wind more of the rope upon A, and 
unwind it from li, the putley C mull be brought near* 
er to ihecapflan by about three inches for each uitn of 
the capilan^ and that this fimple capllan is eqnivalc m. 
to an ordinary capllan of the fame length of bar £1*'. 
and diameter of baml B, combined with a 16 f4dd 
tackle of pulleys; or, in ftiort, that it is i6 lines mo^e 
powerful than the common capllan ; free from the 
great lofs by fridioo ard bending of ropts, which 
would abibrb a third of the power of a 16 fold racklc ; 
and that whereas all other engines become v/cakcr as 
they multiply the power to a gi eater degree (unlefs tl.ty 
ate proportionaQy more bulky), this engine becomes 
really ftronger in itfclf. Supiiofc wc wai.icd to have 
It twi^ as powerful as at prrfent ; nothing is necifTary 
bm to cover the part B of the ban el \\ith laths a 
qtiart^ of an inch thick, in (hort, the nearer tin' 
mncis areto equality, the more powerful does it 
cpiuc* We give It to the public an o^cciicnt c.p> 
ftan, and as fuggelUng thooghts which an inlel:i-u;it 
eni^neer may employ with guai ctfett. iiv th s, limn 
U htauce, and ufmg an iron wiie iudeetd of a catgut, wtr 
edrtverfed a connpou eight day clock into cnc vvhivli 
for two months. 

Wb intended to conclude this article wit!* fomc nh- 
fonrstioQS on the chief clafTcs of powers which aie em- 
ployed to drive machinery ; fuch as water, wind, at- 
niolpberic prc(rui*e, gunpowder, ainl the fv>rce of n.ni 
and other animals, givin(^ fome notion of tlicfr ahroluic 
Ihagiiitudcs, and the t'fftd which may be expLC^ Cil from 
thi^in, Wc Aould then have ineniioiic\l what I'as hecii 
difeovered as to their variation by a variation of \i!o- 
cttjr- And we intended to conclude with an iccouni 
of what knowled^ bas been acquired conceniing fnV- 
ttot^ and th^ Job of power in machinery ariliug fioin 
tbis'cauTe, and from the ftiffuefj of roper, and lomc 
other eau^t But we have not yet beui able to bring 
thefe matlt^ra iiito a connefted form, which wv)uli fug. 

the methods and means of farther infoii^.ution 
tu^epni Wc tnuft endeavour to find anoilic- oppor- 
tunity of communicating to the public what wc tnav 
yet learn on thole (ubjeas. 


We have now eftablifhed the principles on which 
machines mult be conltnided, in order that ihty may 
produce the grtalelt eflfed ; but it would be improper 
to difmifs the fubjoft widiout dating to otir rciulers 
Mr Bramah’s new method of producing und appKing a 
mote cuniiderable degree of power to all kinds of nM.. 
chintry rcqnirin » motion and force, than by any means 
at prefect pra^ilcd for iliat purpofe- This method, 
for which on the 3 lit of Maich i7<>rt he obt.iiiud a 
patent, confids in tlie application of vv-iter 01 other 
derde fluids to various engines, fo as, in iomc inlUnces, 
O 2 1*1 
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to caufo rhcm to art irnmenfe fon-*? ; iti othns c) Under under the pifton B, and the other witK the 

to comminiu atc' the motion and powers of one part of a globe C. Now, fiippolV the cylinder A to bo the fame 
jinthine to fome other pait of the fame macipne ; and, diameter as that in hg. 4. aad the tube D equal to one 
ia'Hy, to ooinmunicato the motion and force of one nia- quarter of an inch diameter, whicli is the I'anu* as the 
chine to another, where their local fitnatlons preclude injertor fi^. 4. : then* fiippofe that air is injected into 
tk'.e application ot all other methods of connertion. the jjiobe C (by the common method), till it preffes 

'Hie hrll and mod material part of this rn^Mition againd the cock 1£ with a force equal to 20 cwt. which 
v>')Il be clearly underftood by an infpertion of lig. 4* can eafily he done ; the confequence will be, that when 
where “ Ais a cylinder of iron, or other materials, fufR- the cock E is opened, the piflou B wnll be moved in 
i 'tntly llroog, and bored perfectly fmooth and cylin- the cylinder AA with a power or force equal to 2 \c^ 
drir.al ; into which is Ucted the pidon B, which mud tons ; and it Is obvious, as in the cafe lig« 4. thdt any 
he made perfcdily water-tight, by leather or other ma- other unlimited degree of force may be acquired by 
tirial-s, as ufed in pump-making. ^I'he bottom of the machines or engines thus condrpdted. ^ 

^ vlinder mud alfo be made fuificlently ftrong With the “ Fig. 6. is a fertion, merely to fhew how the power 
-ithtr part of the furface, to be capable of relifting the and motion of one machine may, means of duids, be 
yrtated force or drain that may at any time be i^qui* transferred or communicated to another, let their di- 
r:*d. In the bottom of tlir cylinder la inferted the end ftance and local fituation be what they may. .A and B 
of the tube C ; the aperture of which communicates are two fmall cyliiidcrB, fmooth and cylindrical ; in the 
with the infide of the cylinder, under the pifton D, laftde of each of which is a pifton, made water aitd air 
where it is fhut with the fmall valve D, the fame as tlie tight, as in figs 4. and^.^ CC ia v tube conveyed vn* 
i^urt ion -pipe of a common pump. The other end of der ground, or otherwife, from the bottoqi of one cy- 
the tube C communicates with the fmall foi'cing pump litidt^r to the other,. to fotm t communication between: 
.u injtrtor K, by means of which water or Other dente' them, notwithftan^ng their dHlance be ever fo great ( 
fluids can be forccil or injerted into the cylinder A, this tube being 6Hed with water or other fluid, until it 
uivkr the pidon B. Now, fuppofe the diameter of the touch the bottom of" each pifttm ; then, by depreffitig. 
i:\linJtT A to be 12 inches, and the diameter of the the pifton A^ the pifton B wiH be raifed. The fame 
piilon of the fmall pump or itijedor E only one quaiv efien wiU be placed eiw ^oerfa t thus bells mav be 
ter of an inch* the proportion between the two furfaces rung, wheels of* ottker mehioirry put invifiluy uU 

i r ends of the faid pillons will be as 1 to 2304 ;:,and Maotion, bjr a/powcr being eit^.. 

iuppofing tike iiittrmediatc fpacc between ihem to be* ^«Pigi'^*i|aj&fih>n, IKewbgwiih^WkxftaiiQeaf 
hlkd with water or other denfe fluid capable of muoicating iheaAioi^ aud forc^of one ma^hine W an* ; 

refulaiicc, the force of one pifton will aft on the ; 

i ther jud in the alxjve proportion, via. as i is to 2304. ^ ftnd at tiy diftatfcd frofti . the plade where thc' , 

iSiippofc the fmail pifton in the injeftor to be forced operating ap|dled« A isa ^Imcfer af any re- ' 

down when in the aft of pumping or injcftlng water quMd' aialehtbhSi . ip lyorhiug' pifton B, 

into the cylinder A, with the power of 20 cwt. wliidi at in^Uiir^. the botiotn of tbts^ 
could eafily be done by the lever H; the pifton B cyKoftef U ibferUO the tub6„C^,‘‘wM may be .of lefs 
would ihen be moved up tvith a foice equal to aoewt. bore than. the. cylind^^ A, tube is continued* in. 

iriiUiplit d by 2 JC4. Thus is conflrufted a hydro-me^ any required direfti^i down to the pump cylinder D, 
chaii.cal engine, whereby a weight amounting 102304 fuppofed to he flxftl in eke deep well EE, and forms a< 
iciTs an be raifed by a fimple lever, through equal ipace, junftioii therewith above die pifton F ; which pifton 
in much his time ^an could be done any apparatus has a rod O, working through the ftufling-box, ^as is. 
roi iluifted cn the known principles of mechanics ; and ufual in a Common pbmp. "1 o this rod G is counefted^ 
It m^y be proper to obferve, that the effcft of alt other over a pulley or ptlTcrwifr, a weight H, fcfficient to 
i H 'hamcal combinations is countcrafted by an accu- everbalance the weight of the water in the tube C, and 
midare 1 iMmplic?tion of parts, which rentiers them in- to raife the pifton F when the pifton li is lifted ; thuj, 
c;i|\ib!c ot bring ufcfully exteudod beyond a certain de- fiippofe the pifton B it drawn up by its rod, there will 
git t- ; but ill machines afted upon or conflrufted on be a vacuum made* in the pump cylinder 1>, below the 
ibis piinciple, every difficulty of this kind is obviated, pifton F; ibis vacuum will he filled with water th-ough 
ari'i their power fiibjeft to no finite reftmint. To prove the fiiftion pipe, by the preffure of the atmulpheie, as 
this, it will be only neceflary to remark, that the force in all pumps fixed in air. The return of lh5 pillon B, 
of any machine adtingupon this priocmle can beincrca- by being preffed downwards, in the cylinder A> wiy^ 
led .ji either by extending the proportion be* make a ilrokc of the pifton in the pomp 

tween the diameter of the injeftor and the cylkidcr A,, which may be repeated in the ufual way by inotion 
or by applying greater power to the lever H of the pifton B, and tlu; action (.f the water in the tube 

“Fig 5. rcprtfenla the feftion of an engine, by which C. The rod G of the plilon F, and the weight IJ, 
very woridcrfiil effefts may be produced iiillantaneoufly a^-c not nccellary in wills of a depth where the atrno- 
by means of comprefttd air. A A U a cylinder, with fpherc will uverbslance the water in ilu- fuftion of the 
the piflen B fitting air-tight, iii the iarac manner as dc- pump cylinder 1 ), and that in the Liihe (’. The fmall 
fcrilx'd ill fig. 4. C is a globiilnr veffel made of eop* lube and cock in the cifttrn I, aic for the purpofe of 
|K'r, iron, or OLhev ftrong materials, capable of refiltiiig charging tflc* tube C.** 

inimenfe force, fimilar to iholV of air g ins. 1 ) is a 'I'liat thefe contrivances are ingenious, and may oc- 
ftrong tube of fmcili boic, iu whicn is tl f ftop-cock K. calionally prove uieful, we arc not inclined to contrti- 
Onc of the ends of thiv* tube .commurucates with the vert ; but wc mull conl'efB, thut the advantages of them 

appear 
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appear not to us fo ;?rrat as to their author. Why 
thiry do not, wf need not explain to any man who, 
with a lidiiciciit dejnee of fiicchanical and inailicinatioal 
knowledge, has ptrufcil this iirticle \iith atieniuoi. 
Mr John Lmcoiit liowcver, of Mailcy, ntar Leeds, 
thlrikb lo vrry difTertntly from us on this f(ihj.,iit, that, 
on Mr Hra.nah*:} priiiciph*, he propoles lo apply water 
or other denfe fluith., fo as to make them lupply the 
place of ileam in what is commonly called the Jitam 
;Jmf. He calls his engine the farathxical tmuhine; ami 
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?acph?r- MACPHERSON (James, Efqs), was born in the 
pariih of Kingufie, and county of Invernefs, in the year 
*73^* His father was a farmer of no great affluence ; 
and ydung Maepherfon received the earlier part of his 
education in one of the pariih fchools in the di(lri& 
called Badenqph. By ftn anonymous writer in the £- 
cliiiburgh Magazine, he is faid to have been educated In 
the grammar fchool of Invernefs; ^r»A he may, for 
ought that we know to the contrary,, have Cpeot a year 
iu that feminar)' ; but we rather think that he went dL 
reflly from a country fchool to the. ontveritty of Abef 
deen. At this our readers need not ■ be fiirprUed ; for 
at the period to which We refer, fome of the parodiial 
fchoolmaftera in ScoUand, and more efp,eciai|y in the 
. Highherds, were men emioeut for taAe and c^cal 
. teratoif €*••'. 

It was in. the end of 'Oftoberor the t^;|i|ilr 'Mpvem!bw 
th|it Janies Maepherfoft entet<^ IW Obl« 
lege; where he difplayed mm, geaiok 
ehteitainitj^ the fiieiety of whtch.be and 

even diverting the younger part of it ftlidics 

by his humorous and doggerel rlunici* ! iVbhtit two 
years after his sdiml&oii into the univerfityi King’s 
College added two months to tbe length its annual 
f^on or term ; whicli iTidiictd Macpherfoni with miuiy 
other young men, to ren;ove to the Marifchal CoUegy, 
where the fcfTion continued fhort ; and it is this cir« 
gumiUnce which leads us to fuppofe that his father was 
not opulent. 

S(H)a after he left college, and perhaps before he left 
it| he was fchoolmalUr Kutlivcn, or Riven, of. Bade* 
noch ; and we believe he aft^ wards delighted as little 
as his great antagoni.l Johnlon in -the recolledion of 
that period when he was compelled, by the natrownefs 
of his fortune, lo teach boys in an obfeure fohool. It 
was diiring'this period, w'c think in 1758, that he puh- 
^ilji^d Il'j^hlantkr^ an hcit)ic poem in fix canton, 
jTihsv >Of this work, as vft have never feen iU we 
can fay, ^tiling. By tho anonynu>us writer already 
I quoted, ‘it IS mentioned as a “ tifluc of fiillian and ab- 
lurdity whilll others, and they too men of learning 
and charai^er,* have aifured us, that it indicated cood* 
dcrahle genius in fo young an author. 

Stuin after this publication, Mr Macpheifon quitted 
his fchool, and was received by Mr Graham of BaU 
gowan into his family as tutor to his foiis ; an tmploy- 
ihent of which lie was not fond, and to wdiich he was 
not long condemned. In the year 1 760 he fiirprifed 
the world by the publication of Fragments af Ancient 
Poetry y coUeded in the IUghlandt of SiQtland^ andTranf 
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he got a patent for it on the 281I1 of Ftbruaty 1795, 
though it differs in nolhing ftom Mr Bramah's ma- 
dune, repri'fented by f[\. 4. exc'pt that the tube C in 
the paradoxical macliir.t !• fupplictl with wact^r, not by 
meaiii of a forcing po'iip, but from a ciltei n elevated to 
fuch a hciglii as, that the waur tl \„t-;iding through 
the tube may produce its effect mtitly by its weight. 
Whether this variation, for :t id no improvement, of 
Mr Brainab*3 machine ii.tiiled it*! amlioi if/ a p .tent, il, 
is not our bufinefs to in'-piin;. 
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Jafed from the Gaelic or Erf e Language^ 8vo. Thefe : * 

fragments, which were declared lo be genuine ren.aihs 
of ancient Scott ilh poetrys at their iiill appearance de- ' 
lighted every reader ; and fame very good jneges, and 
amongft the reft Mr Gray, were extremely warm in 
their praifes. Maepherfou ha<l intended to t»iry thtm 
in . a Scotch magazine, but was prevented fom fo in- 
judicious a ftep by the advice of a fiicnd. He pub- 
Hiked them therefore in a pamphlrt by themfclves, a :.d 
thus laid the ibundation of h's future foi-turic. 

As other fpecimens were faid to he recoverable, a 
Aibfcription was felon foot by tlic Faculty of /^\dvf:* 
cates at Edinburgh, to enable our author to quit the 
family of Balgowan, perambulate the liighbudt*, and 
fecure, if he could, the precious treafa»-c. Idc engdr‘ d 
lathe undertaking, and was rucccfsfuli for al! wiio 
poQcffed any of tn^ long famed works, vied witli c m Ii 
other in givirg or fending them to a man wlio had 
^ Aewn himfelf fo capable of doing them juilice. 

With his collediofi of poems, and fragm^:nts of 
poems, he went to. London; and tagging them tn. c- 
ther in the form which he thougjit belt, he publiihu.*, 

'in Fiftga/f an’ Jncitut Kpic I ' d '% 

together with feveral other poems, compoLd by Olh in 
the Ion of Finga), tranllated from the Gaelic langu.ige. 

4to* 'Fhe fubjc£t of this epic poem is an invaiion (4 
Ireland by Swaran king of Lochlin-i CuclMdiin, gene- 
ral of the Irilh tribes during llif minoiity of Gonivcn, 
king of Ireland, upon intelhgcnce of the inv t:h)n, -J- 
fembled.bU Ibrccs near ’r«ra, a caftlc on the co^ll ot 
Ulfter. The poem opens with the lar.dinvT of S\va»an ; 
coUficils-are held, baitlcs fought, and Cuchiillm i.s at 
lal^ totally defeated^ Iu the mean lime, Fingal, king 
of th|e Highlands of Scotland, whoTe aid had been fuh- 
cited before the enemy landed, arrived, and expelled 
them from the country. This W'ar, which continued 
but tlx days and as many nights, is, including the cpi- 
fodcs, the ftory of the Poem. The fcenc, the heatli of 
I.eua, near a mountain called Cromleach in Ulllcr. rihs 
poem alfo was received with equal applaufc as the pre- 
ceding IVngmcnts* 

The next year he produced Temora^ an ancient epic 
poem, in eight books; together with feveral otlur 
poems compc'fcd by Oilian fon of Fingal, 410, wliicli, 
though well received, found the public fomewhat Kfi 
difpofed tabeffow the fame meafure of applanfr. d’ho’ 
thefe poems had been examined by Dr Blair and ocheri, 
and their authertticily afferted, there weic not wanting 
fomo of equal reputation for critical abilititsi, who either 
doubted or declared their difbelltf of the genuinenefs of 

thvMTl. 



IM A C 


M> 'Tr. 
( n 


them. Into this quel! ion U woulj be fupcifluoua ti» 
erur l.< re pi'.ri’e'il »’ly, an we idir.r euouj^h ou it 

tJftM^hcrc- . Str UsSJAN, Unc^cL 

That any man ihould J»»a 

traniliU'on of .Honier, the avt^i^Jot the which 

]ic afcilbrs to Oiliiint .appears lol^ very txtraord inary ; 
and it is little Icrfs txtiaufciitihcy^' that uny one nioulcl^ 
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the nnifci and fron his conntry, Cjiptnin Johpftonc waa 
appoifued (‘f nlticohi, iniJ Mr Mscphc»lb 

acronipanicci him as hi.: fct n-iaiy, hcniiy at the lame 
tiinc made An v< yor gv ncral cf the l*'hji uh*.'^. If nur 
fnciuory does not i:ceci\e ns, foine dlflrrtiw'c aioic be- 
tween the pviiicipfl and his depi lutant/and they parted 
befo»^e their rctiiMi ti> E'i‘j^land. ilavir^r eor.ii ihnicd 


fur a moment, believe in ^Jtc evi'fte'ncAW vwnu/lnpls of his aid to the frtticnieiit of the civil govcTomti.i (if that 
ihthj poern^ of very hh^h arilitpilty. jrPart of them he colony, he viliud fcveral ol the Well India illan'^^, and 



by the Macvutichs, heredttarjy.4aarcisj 
He may like wife have ftortVmaiiii_^ 

where ; hut every H ighknd of Ica 

one cl%^ve't^gh^to dcci( 


He {bop muifiefJ to lu^ Audi^.^nd 19*1^7,1 prodii- 
. vT"-, . . . ctA jfln ImHtdu^ioh 

of candour (and none deci<^Blhia 410 ; a work whwwhft.Iit|ii any of 

quell ion), declares, that tiy Jip^re^teipNp of the or^«|t ^citetnents to Kt^mu^y, 
the ptKms had been prefetved in |Vj||pMts aot^^ular duced tOJMihmd iki^ by the f.^e rivate a« 

fongs from a very remote, a^c mufetnew^/ ^I'he lubjfft of this pefferfm^||i4,it toight 

thclc frngrricnts reaionabl}^ he luppoied^ would -not excite faaf violent 

form ; and it was by <»nciyiveil|[^^acT»mimy k jotpt tu author 

Areiit ager-, that he iuad w^lptly furraniM Gi^M and could efcdwrlrom fevcral iiaon and letter tnvee* 

nhers with the o{^ort^|llS^ m olAAing, 'HK ttves» Which he perhaps gavd too great 

poems are fomet lines with 

llury. Ibis, however, is no folid 

^juthcnticity s for every Welt ' i‘fi$ jhft pliblifht^* . 7 Ar /W f/ 

<if Rgr remembers to have heard, 

pr.ii of ihofe poems repeated by 'oM -<pe#y^Wa^e0iif 

i oines, were as familiar to a Highlsind ear^ MB the n^mea' negte 3 ed by. the woiid* Some hit friends; and Jpalr^ 

' r Aganii mnon, Wedor, Helen, dtc, w«rc to A P||^^ ^tr' Xok^^^ ii mm 

• :.in tar at the time when the poems of Homer were contcolpti U bto wtf 

ud.iccd into their prefent form* Far the fuhkapce of ,fAot 
^ poems, this is Aich evidence as none wUl reject who f t4 

'.U)c^ not prefer his own cobweb theories to the united J^ejjribn'a 
uAimony of a whole people. , th 

With icfpeft to authenttcici^, tlie poems r f coti^e thefc 

have indeed been compared witfi proitfsof tli 

h 11 tlie comparifon U aUurd. The poems of the of his inqnmes heg, 

lie haul were not found in an old cheft, and prefen^jg^^J^.^arrative of the lml^| 
to u people who had never of tW 

<r of iheir author; they ^ tlhir^^^n^ Tongs 4 i 
? 1 aditions of ages col1e£ted'tc%etl^" Iw* reduced in 
form, with additions occafiona^^^bjMi^ by the traofl 
tor. It is ridiculous to alk ho%^p[il^TongB and Ac ^ 
coul \ be fo long preferved and iUit 

people ; for it is only among j^eople, wbofe 
je^ts of purfuit are too few tq;mS^|py all their att 
tiun, that the exploits irf: 4 ^licir be band 




blc. **Jbeli€s«r| 
rexifted id any oth^l^ 

The editor or auibi 
; nor CM k be Oiewn^^My 
kable 'incredulity by 
gfolcnce wkfa which tWjf 

iiud«c4im^^'!^|^ Mi 
^ulJ be eafy to (hew.^^aP?^!lie bait ft/ 



_ * co^d it be had f It is too he remrd%M, and 

down by tradition; and the,.nmftfei|!fo the language had formeri|^:Wotiiing wiiktete*:/:^j^ has 

wc liave ever mit with f4;;:i)le jtra^ ^ dotd>t)tis inferted names thiiitc^:uhite trt pomi^^orie^^ 

the origin of the poems, arifes from his having pretend* and: may have tranflated foine^'Wlimdr^ 
cd that he received the greater part of them 10 old mk; found ; arid the namevl^d foerS .of ;^&^ages 

nuferipts. ' recolie^ted, make ao:^t^Wi|e auditotrli^^ ' 

After the publication of Oflian^s poems, by which that he has formerly heard 
we have rcafon to believe that he gained twelve huii^- Again, he fays, '* 1 have ytt fuMoledifiii^finppfture 
dred pounds, Mr Maepherfon was called to an ennploy* but in the publifher ; yet 1 am far from ceftamty/that 
inent which withdrew }iim, for feme tiox;^ both from fame tranllatioas have not been lately made, that 
* • ■ may 


^ (a) Wc have be#‘n nffured that he had affocfatts ; and that for the deferiplion of CnchuHin’s chariot 'id par* 
.ttculur he was Indchted lo Mi h>:icpherfoij ut Siramaxb':. , a man of native genius, and though not polftfftd of 
very extenfive erudition, well acqiiamicd with Gaelic poetry. 
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may now be obtruded paits of the origintl 
Ion. xt'ork. 

*' Cit?diility on the one part w a ftrong temptation 
TO deceit on the other, efpti ially to deceit of which no 
]ie»fonal injniy is tlic ct»nleqiience, and which flaiteift 
the author with his own ingenuity. The Scots have 
fomttliiiig to plead for thfir ealy reception of an im- 
probiihle Tied ion : they arc fetluced by their fondnefs for 
their fuppofed anccflors. Neither ought the Finglifh to 
be much influenced by Scotch authority ; for of the 
pati and prefent date of the whole EHe nation, the 
J.owlander« are at lead as igni^rant as ourfclvcs. To 
be ignorant is painful; but it is da'^grrous to quiet our 
uncafiuefg by the dilufivooplate of hafty perfualion.^* 

Thcfe rcafonings, it^reafbnings they can be called, 
might have been tafily anfwcrcd, had n<’t Macpherfoii 
pretended to the pofTcfiion of at lead one manufetipt 
which certainly never exifted. He did not, however, 
attempt to aofwer them ; but adopted a mode of pro« 
ceedii\g which tended only to convince the world that 
Johcifon’s nptnion had fomc foundation, and that the 
editor of Oflifn had mote hnaginatioik thio found judge* 
ment* Prompted hy hit evil he font a mena* 

cing letter to his illuftrioua antagontft, which prodiM^ 
the followic^' brief but fphiud i^^ 

” M[r James ^aepherfob, ' . Mai date^. - 

I received your fooHih and ifup^nt letter* Any 
violence that ftall be offteed to fttei' I .wi|t 46 bed 
to repel ; and what I citifhot do foy myfflf^ the law 
Audi do £br me,| for ! w .31 hot be.h»^6red 
fing what. I think a cheatt by the maiAiieha ^ w 
What t Wopid you havi me . f jqm 

work ah imp^tibn;:. .1 think fo\A^ t midi! my. opi*. 
nioh, I have givien feafopa, whiiA J t6 • 

Yomc jSiKe yxHie 

and t bear of y^br haoratiTyVl^6b^.v^ to be^. 

Ke VC rather pro^ 

fay-” ■' 

Whether thia letter (hewed ito NfOqdterkHi the int* 
prudence of his condud, or that be had been made 
fenhble of his folly by the iiijterpbfttioti of ^friends, we 
know not; but certain it is, we Iwar no more afterwards 
c/ this ndicutouB affair, except that our author is fttp* 
pifed to have ailiiled Mr Macntcol in an anfwer to Dr 
Jobnfon’s Tour, printed in 1779* filppofilion 

we are inclined to confider aa well founded^ bccaufe we 
have been told by a gentleman of veracity, that Mr 
Macuicol affirms, that the fcurrittfJTof his book, which 
conllitutes a great part of it, was inferted, unknown to. 
him, after the manuicript was fent for publicatioii to 
London. 

^ Jn 1^75' Mr Macpherft>i» publiflxed 77 r Htflory of 
GrroMSi^in from thr Rif oration to the /icecjjton of the 
licufe of uXinover^ in two volumes 410 ; a work in our 
.bpiinon of great merit, th^'iigh by one party it has been 
indudrioufty, and, we arc foiryioadd, too fiicccbfuHy, 
deenrd. Ai iAi hiiiorian> unr author could not indeed 
b<iall the attic elegance of a Robertfon, the fplendour 
of a Uibbon, or the philofophical profundity of a Hume; 
but liis tbougb it has iomctimcs been tlje avowed, 
was not the real, caiife of the cnldntfs with which his 
hiilory was received. 'I he wTitcr of this llcetcli once 
law a gentleman of rark, and of the Whig inuicll, 

I turn over one of Alacphcrfon’s volumeSi and heard him 


fay, upon !liiitting the book, “ 1 cannot bear ilial M.vphcr. 
work.” He wa-* alk.'l if he thought the narrative 
faile ? and he replied, “ No! It is ttxi true; but I ^ ^ 
cannot beaj it, bccaule it gives me a bad opinion of 
thofe gicst men to whom I Ijuve bei^n accullomcd to 
look back with rcvtrence as to ilie faviours of my 
country.” 

That it has been abhorred by others on the fame ac- 
count, we have not a doubt ; and yet language h^s no 
name too contemptuous for thofe wlio will not follow 
truth whitherfoever /he may lead them ; or who, on 
the abfurd pretence of having already made up thei*' 
minds, will not ftudy the evidence on both Tides of a 
dilpitted queftion in our national hiflory. A man »ecd9 
not furely difapprove of the Revolution, or of the fiib- 
ftiquent fettlemcnts, though he Aould find complete 
p^fsthat Danfoy and Sumkrland were crooked poll* 
tieians, that Mailborough was ungrateful, or even that 
King William himfelf was not that upright and dilin- 
tcre&d chara£ler which from their infancy they have 
been taught to bdieve. It is no uncommon thing fur 
. Divine Providence to accompltlh good ends by wicked 
mftrun^ats* Every Proteffant furely confiders the Rc* 

IbwuitJOll as one of the moil blelTed events that have la- 
kc6 place in the woild fince the Brit preaching uf the 
gofpel of Chriit s yet he would be a hardy champion 
who fhould itoderiakc to vindicate the motives wliicli 
influenced the conduct of the firft reformers — of Hen- 
^ yill. for inftance, or even of Luther himfelf. Ani 
may not the Revolution be confidered as in the 
degree beneficial to the country, though the 
COnduA of ibmc of thofe who brought it about (hould • 
;ke|baad to be luch as Maepherfon reprefent.s it > 

'lltat author certainly a^ed with great fairnefs ; ar. 

^.tion^ther with the hiftory he publilhcd the prcxds upon 
^ Whipk bit fa As were founded, in two quarto voIumils, 
ftttitled, Ofi^ina/ Papen^ coniaimng the fecret Hfvry oj 
IvitfWt SritMin^ from the Reforation to the Acer ff on of the 
HvuUtf Hanover} to mthuh are pnJixK/, Extt r els from 
the jLift of fmmee IL as w#vV/rw hy h’tmflf i'hcfe pa- 
pers were chieily coBcdlcd by Mr Carte, but are not all 
of^qual authority* They, however, clear up many ob- 
ll^rkics, and fist the charaAcrs of many perl<>ns in paft 
times in a difierent light from that in whidi they have 
been ufiially viewed* On this account we have no lic< 
fitatk>n lay, that he who is capable of facrincmg pre- 
judice to truths and wifhes to undirlland the pgliiies of 
the nigns of James, ami William, and Anut, Ihc^ulcl 
Audy with care the. volumes of Maepherfon. 

Soon after dik period, the tide of fortune flowed 
very rapidly in Mr blacpheribrrs favour, and his ta- 
leiiu and induAry were amply fuflicicnt to avail himfelf 
of evcTy favourable circumllance which arofe. The 
refilUncc of the Colonies called for the aid of u rtady 
writer to combat the arguments of the Anuri ic::us, and 
to give foTcc to the rcafons which influenced the cun* 
duA of government, and he was feUAed for the pir pofe. 

Among other things {^£ which we (hould be glad to 
receive a more particular acc>>unt), he wiote a p;-ur?ph. 
let, which was cii dilated with much indutlry, inti kd, 

T/v Rights of Gnat BrUain aflrud againjl the 
vt the Colonies ; Iting an AnJ^ver to the Dtchit :}. L7i r;’ 
tht Gfnend Congrefs^ 8vo, 1 776, and of which n.any 
editions were publilhed. He alfo was the rnnliur 
A fort Ilf ory vf Vpfftvjh during H:c L<Ji mol 

Pa: i' am I 
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father- PtU'IhvvMi fivo, ^ pUMpM^t wliuh, nccount 

of its rntril, was by n^aiiy ul'crihod to Mr Gibbon 

Blit a more lucrative enjplo)mcnt was roiiferrcJ on 
him about this time. He was appointed rftjteut to the 
nabob of Arcot, and in that capacity extiled his talents 
in fi'scral appeals to the public in behalf of his client. 
iYiiiong others, he piiblifhcd, Letters fnm K'lahommed 
/111 Chan^ NaM of Arcat^ to the Court of Direiton / 
to zuhkb is annexed^ a Stute of FaSs relative to 'Jarjore^ 
rcUh an Appenelix of OrifuMl PtipcrSt 4to, 1777 • 
he was fuppofed to be the author of Tthe JHiflory and 
Management of the Eofi India Com^ny from its Orifiu 
in i 6 co to the prefent Times ^ vol. t. containing the af- 
fairs of the Carnatic, in which the rights of the nabob 
are explained, and the injufttce of the Company proved, 
4to, 1779. 

In his capacity of agent to the n^bob, h aru pro* 
hably thought requifile that he ihoaU liavo ft, feat in 
the L^ritjfli Parliament. He was accoedingly ift 17^0 
chofen member for Camclford; butwadjO not recoiled 
that he ever attempted to fpcak in the Houfc He was 
alfo rechofen in 1784 and 1790. • 

He had purchafed, we think before the year 1790, 
an cliate in the parifli in which he was born; and 

its name from Rei% to BelvilUf hvSx OH it 8 hurgh 


i 1 MAG 

and elegant rnmiion, comm:tnding a very rominlic and 
piv*lurefi|iie vi.;w ; aud thillier he ictiicd, when his 
health be^»aii to fail, m cxpc»ilatiun of receiving benefit 
from the change at air. He coiitinutcb however, to 
decline; and after lingering forne time, died at liis feat 
at Belville, in liuenicfj, 0:1 the I 7 ih of Fcbnirfry 
1796. 

He appears to have died in very opulent circnmftan* 
■ces ; and by his will, dated June gave varioua 

annuities and legacitb to feveral pcifins to a great a- 
moHut. He alfo bequcntlied L. 1000 to John Macken- 
•aie of Figtrcc Court, in the Temple, London, to de- 
fray the ex pence of piinting and publifhing Oilian in 
the original. He direi^ed 1/. 300 to he laid out in 
iere£Ung a monument to his n^mory in fume confpicu- 
«oas iituation at Belville, and ordered that his body 
ihould b« carried from Scotland, and interred in the 
Abbey Omreh of Weftminfter, the city in which he 
had pftfled the beft part of his life. His remains were 
accordingly taken ftoin the place where he dt^d, and 
buried in the Poets Comer of Weftminfter church. 

MAGMA is property the re/ufe ftibftance which 
lias been fubje&ed to pri^ure; biit, in chemiftry, the term 
iafonitetih^s h mixture of two or more 

bodiesy Mduced to ehe^^^ftence of dough or pafte. 
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N natural philofopliy. — Our mteiilion in Ute pr^&nt 
article was principally to give ft more diftinft 
enunt of the theory of Mr Alpinusthftn is oontftihked in, 
the article M voNkTisM of the F.ncychpedia Briid^eai 
referring for proof and illuitratioft to the many fftAs 
cvifituined in that article : but, on more mature confide* 
ration, we concluded, that this method would fret and 
confufe the reader by continual refcreoces, and kaae 
but a feeble impreflion at laft. Wc have thereforedre* 
ferted the putting the whole into the form of a mort 
treatife on magnetifm, fimiUr to out fuppkmentsty ar* 
tide of Ei.EciRiriTY. This, we hope, will be more 
]}e' Ipicuoiis and futisfaAory ; ftill leaving to the reader 
tiie full ufe of art the information con^iAcd in the ar* 
tide Magnftism of the Dictionary. 

'I liv knowledge which the antient naturalifts poiTef- 
Icii (u' this fijbjet\ was extremely imperfeA, and affords, 
w'.' think, the ftrongeft proof of their ignorance of the 
ti (le method of phiiofophiilng ; for there can hardly be 
namrcl any objett of phyfieal rcfearch that is more cu- 
) . rious in itfelf, or more likely to engage attention, than 
ihv appj»Tcnt life and aClivity of a piece of rude unor- 
•r.MMild matter. This had attraCled notice in very ear- 
ly iime‘3 ; for Thales attributed the chaiaCtcriftic phe- 
riomenun, the attraCliou of a piece of iron, to the agen- 
cy of a mind or foul icfiding in the magnet Philofo- 
phers, }is they were called, feem to have been contented 
with this lazy notice of a flight faggeliioa, unbecoming 
an inquirer, and rather fuch as might be expeCled from 
the mod incurious peafant. Even Ariftotle, the moll 
zealous and the moil fyftcmitlc ftudent of Nature of 
whofe Iaboiii*s wc have any a^'count, has collected no 
information that r> id' any in.portance. Wc know that 
the general imperfect ion ot ancient phyiics hns been 
i/foribed to the little irrf*oitanrc that was attached to 


the . by ^ tie pbitofo* 

plwrs:^di?fj5ftjHraa4 thpi’gkt Ku ^ 

the fti ^ of public af* 

Atimioii. Mod 
vvefc^alfo ■ g^at 

' ^il^d.defpifed' s^uifi* 

for this 

dignified 1 Hot given this^ 

teafofi tl^felv^^ was more likely to be ' 

ttppermbft ift SBocrates diffuades from the 

ftudy of matpriii nEltUne, not becaufe it was unworthy 
of the att^tiou pf tj& pupils, but becaufe it was too 
(!ifficult„ jsnd Ahift ;c|trtainty was not attainable in it. 
Nothing c^u iriiQi% prove their ignorance of 

what is ttaifiy . burnable an fciencc, namely, tlie know^ 
ledge of /aw of nature, and their ignorance of the 
only meilidd of acquiring this knowledge, viz., oblcrva- 
ttou and experiment* ^ey had entertained the hopes 
of difeovering the fd&Jrs of things, and had formed their 
philofophical language, and their mode of refearch, in 
conformity with this hopclefs prujc^l. Making little 
advances in the difeovery of the caufesof the pheno- 
mena of material nature, they deferted this ftuc^fon 
the ftudy of the condud of man ; not btc?^e^!t(edif- 
covery of caufes was more cafy and freque A .here, but’ 
becaufe the ftudy itfclf was more immcdiatelV inttreft': 
ing, and becaufe any thing like fuperior knowledge in 
it puts the pofTefTor in tlie dcfirablc fittiation of .an ad- 
viftr, a man of fuperior wifdtim ; and as this ftudy was 
clofely connedled with morals, becaufe the fear i»f God 
is truly vfic beginning of wifdom, the charadlcr of the 
philof.^pher acquired an eminence and dignity which 
was highly flattering to human vanity. Their proce- 
date ill the moral and intellectual Icieiices is ilrnngly 
muikcd with the fame ignorance of the true method of* 
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r)hi!ofophIfin(j ; for wc rarely find tlicm forming gene- 
ral pr’opo^uioiH on copioUM indudtionH of faets in the 
ffnidiict of m<n. I’hcy always proceed in the fynthe- 
lir method, as if they WTre fully converfant in the fiill 
prirc’iplcs <>1 luntK’n natttre, and had fiotliing to do hut 
fo m:ihc till' applic.itidj, acrotding to the eliahlifhed 
forma of logic. Whih we admire, tlierefore, the faga- 
f:ity, the penetration, liic candid obfervation, and the 
hapny illnfl ration, to he found in the works of the 
ancient moraliils and writers on jurifprudence and 
p<ilitics, we cannot but lament that fii^i great meni 
freqiicrttly engaged in public affairs, and therefore 
having the lincll oppo'-tiinities for deducing general 
laws, have done fo liljle in this way ; and that their 
writi’ g , however en^ging and precious, cannot be 
confiden d as any thing more refined than tl\^ obferva* 
tions of judicious and worthy men, with all the dif* 
fniciufs and repetition c)f ordinary conv€rfatioo« Att 
this has arifen from the want of a jdft nation of what it 
atiaidable in this depart meni of Ccience, namciy»*the 
laws of intelleiSttal and moral nature ; and of thd only 
poflible me(l|pd of attaining thi$ khowledgef*, via, cib- 
fervation acd enperifflent» and ti)e ifbrm^ti^ of g<nei^ 
lawfi by the tnduftion of partienUr fiAt- ; ; 

)r Gdbert have- been led into th^efc refle^bnt the inat- 

vuMbefiiiV^^^tion pf the ancienti, to liie ourio^ phenomena of 
ijicrinieii* magnetifm; which mnft hite (dNcrcnti^ itt confiici^raltle 
^enquirer aod entertaimng variety to tny peirfim who had ta- 
to the dxperimemit inMibod* ha- 

zarded thefe free remarks# eapeding Ithe i^ii^mdcence 
of oar read^s# beeaufe the fuperior kt)i^ied^e":^ti^hich; ^ 
wc# In tbejS later days,, 

‘ \netic^' pheobtjM^ a«*c;th<[.:»0;fea^^ 

. .methbd-of td..the 

;U»rt<cd,^.Wld' .in' 

Gilbeit pf Cotcheftkrj#,a phSofopIli^^f 
ny refpe^s, bdt chiefly Ixci^f he 
viewa of philofophy with, his dpfdc. pid’- ' 

lifhed about the fame time Ids 
Traiiatuj de Magncfe et Ccr^fihns tkagrteikii* In the 
introduction, he recounts alf the knowledge of the au^ 
tieats on the fubje^, and their fupinc fiiattentiop to 
what was fo entirely in their hands ; and the impoffibl- 
lity of ever adding to tlie ftock of Mfcful kiiowkd^, fo 
long as men imagined themfdvca to be philofop^fing 
while they were only repeating a few cant words, and 
the unmeaning phrafes of thc Ariftotcliao fchool. It 
is curious to remark the almoft perfed famenefs of Dr 
Gilbert’s fentiments and language with thofe of Lord 
Bacon. They both charge, in a peremptory manner, 
all thoje who pretend to inform others, to give over 
" labours, which are nothing but ringing 

changes \n a few trite tniths, and many unfounded 

• cof^cAujA, an 1 Immediately to betake themfelvea to 

* cxpeiiment. He has purfued this method on the fuh- 
je^ of inagiie^ifm with wonderful ardour, and with 
equal genius and fuccefs ; for Dr Gilbert was poflelTed 
both of great ingenuity, and a mind fitted for general 
views of things. The work contains a prodigious num- 
ber and variety of ohfervations and experiments, col- 
lected with I’agacity from the writings of others, and 
inflitiited by himfclf with conliderable cxpcnce and la- 
bour. It would indeed be a miracle, if ail Dr Gilbert’s 

SopTL. VoL. II. Part 1. 
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general inferences wore jn(l, or all his experiments acetf- 
rail*. It was untrodden ground. But, on the whole, 
this performance contains more real information than 
any writing of the age in which he lived, anej is fcarcely 
exceeded by any that has appeared fmee. We may 
hold it with juKice as the hilt fruits of the Baconian 
or experimental philofi^phy. 

This work of Dr Gilbert's relates chiefiy to the load- 
ftone, and what we call magnets, that is, pieces of Heel 
which have Acquired properties fimilar to thofe of the 
loadilone. But he extends the term magneti/m^ and the 
epithet magnethf to all bodies which arc ’ y 

ioadftoncs and magnets in a manner fimilar . ; * tin 
which they affeft each other. In the courf . uis in- 
veftigation, indeed, he finds that thi.fe arc only 
fuch as contain iron in fome ftate or othr'*: lud n f.]o- 
iring this limitation, he mentions a great varied ; o\ pbe- 
nomena which have a confiderahle ieftmbla:icc tu ti ofc 
which faetkttows to be magnttical, numely, thofe which 
he called becauic they were prodnccii in the 

fame way tbat am^er is made tu attract and lepti hght 
^dies. He marks with care the ditifn<tbons hetwien 
thefe and the char^erifiic phenomena of magnets, lie 
feetns tb have known, that all bodies may he rendeted 
eleftrieai,' while fcrrugiocous fubflances alone can be 
made magnetical. 

It tl not faying too much of this work of Dr (h‘1 ^ 
kerps to affirm, that it contains almoH every thing ih it 
we know about magnetifm. His utiweariv'd dil ^ 

in fratchitig every writing on the fubjtCf, ami in gi t- 
fthg information from navigators, and his incefl'ant nc- 
cupaiion in experiments, have left very few fjcis un- 
known to him. We meet with many thirgb in the 
wrtlmgs of pofteiior inquirers, fomc of them of h gK 
Imputation, tfnd.ofthe prefeiit day, which art publiihcd 
mi^d reccited as notable difcoverics, but aic couialr.ed in 
the rich cpDe^ioii of Dr Gilbert. Wc by no mcantJ 
aferibe all this to mean plagiarifm, although we knuw 
traders in experimental knowledge who are not her 
firotu this charge. Wc aferibe it to the gcntral ndo- 
tCBce i){ mankiml, who do not like the trouble of con- 
fulting originals, where things arc mixed with otlu rs 
.which they do not want, or treated in a way, a':d with 
a painful minuteDefs, which are no longer in faH ion. 

Dr Odbfft^a book, although one of ihuic which doe^ 
ibe higheft honour to our count I'y, is lefs known in l>ri- 
uin mail on the continent* Indeed we know but of 
two Britiih editions of it, which arc both in Latin; 
and we hav^ feen %e editions publifhed in Germany 
and Holland before i6a8. Wc earncllly rccommer.il 
it to the pmifal of the curious reader. He will (be- 
fides the found phllofophy) find more fads in it trian 
in the two large folios of Scarella, 

After this mod deferved eulogy on the parent td 
magiictical philofophy, it is time to enu^r on the I'ub* 
jeft. ^ 

In mechanical philofophy, a phenomenon is not to be n> • <r r. 
confidered as explained, unlcfs we can fhew that it isb . rhr. 
the certain reiiilt of the laws of motion applied to mat I 
ter. It is in this way that the general ptopofrtion.s in' ‘‘ 
phyfical adroitomy, in the theory of machines, in h> - 
draulics, &c. are demondrated. But the phenomena 
called fttiigneiical have not as yet obtained fuch an ex- 
planation. Wc do not fee their immediate caufc, nor 
can wc fay with confidence that they arc the cflVds of 
P any 
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ary yii'KiiKM iiir.J if m ittci*, o’l hoj cj ti- 

ihcr l>) iMuiiil ’i*ni or piclliiie. 

Al? tl’-it c.in bt* ilont here is to clafs the phenomena 
in the moft manner, according to t^.tir genera- 

lity. In this wc obtain a two-fold advantage. We 
may take it for granted that the moll general phtno- 
inerion is the neareft allltd to the general caufe. But, 
farther, we obtain by this method a true theory of all 
ihe fubordinate phenomena. For a juft theory is only 
the pointing out the genet al fadf of which the pheno- 
menon under contider&tion is a particular inftance. Be- 
ginning therefore with the phenomenon which compre- 
hends all the particular cafes, we explain^thofe cafes in 
Ihewing in nvhat manner they are included in the 'general 
phenomenon, and th'.is we mall be able to predi^ wh.at 
will be the refult of putting the body under confidera^ 
lion into any particular fituation. And perhaps Wc; may 
ind, in them all, coincidences which will eit^dde* U6 to 
Ihcw that they are all modifications of a (§&, fiill more 
general. If we gain this point, we (haS haye efiabliih* 
ed a complete theory of them, having* di^ycred the 
general fa A in which they are air.!comprehended> 
ohould we for ever remain ignorant of tltjs. 

general fadt, we have neverthekfs rendered thWit cotxi^. 
pletc branch of mechanical theory. 'Kay^ 
haps difeover fuch circuroftanccs of refemUnttCe 
this general fudl and others, with which .virt.are:|]KeU^ 
rrquainted, that we fhall, with great 
lead, he able to affign the caufe of the geiMmilfad 
feir, by fhewing the law of which it la a particttlaf 

Uance. - ' . ' 

VVe lhall attempt this method on j^hc 
fion. .' 7 :* 

The leading f^ds In magnetifin are the twp.folio^s 
ing : J 

1. If any oblong piece of iron> fuch' as ft bar, rod^eijr 
wire, be fo lilted, that it can affume any diredioo, it 
viil arrange itftif in a certain determinate,. dir<£iiod 
wiili refped to the axis of the earth. Thuf, if, ill ari^ 
pait of Biitai.i, an iron or ftccl wire be thnift throvgh 
u piece of cork, as repiefcnted in %• K fo as ..that W 
whole may fwim level in water, and if it be laid 
water nearly norlh-wcft and fouth-eaft, it wdl jBoVvIy 
change its pohtiun, and finally fettle in adirefifoh, ma* 
king an angle of about 25 degrees with the meridian.' 

i hio experiment, which we owe tO Pr Gilbert (fee 
L. 1. di ii.)> delicate, aud requires ' aiUntion to 
many circumllances. 'I he force with lehicb the iron 
tends towird this final pofition is extremdy w<ak, and 
will be balanced by very imnute add infeafi- 

ble rcTiftances; but we have. never "fotiad it fail when 
vxcented as here direded.. An iron wire of the fize 
of an ordinary quill, and about eight or ten inches long, 
is very fit for the purpofe. It (hould be thtuft through 
the cork at right angles to its axis $ and fo adjufted, by 
repeated trials, as to fwim level or parallel to the hori- 
zon. The experiment muft alfo be made at a great 
diftcincc from all iron ; therefore in a bafon of fome 
other metal or cartlien ware. It may foimetimes require 
a very long while before the motion begpn ; and if the 
wire has been placed right angles to the dirtcftion 
which we have meiji.ioned as l;nal, it will never change 
its pofition therefore wc have d.Ircdled it to be Jnd in 
a dire&ion pot too remote* yet very knifibly different 
ficm the final dire^iion. 


But this is nut the true pofition ir i-ori 

Kill. If it be tlnuli t'ruougli :i ' of iii* %.oik 
j'crloctly fpherieil. in a in.iiiMf t^’.ac U p ill. 1 iln.>' 
its centii*, an»l if rho centre of co:netwlc vviili 

this cinlrc, and the whole be td liudi weight at ur '*?- 
main in any pint of the water, wit’.i iut lulu* iiliLiid- 
ing or defeending. then it will fiiu lly blih in a plane 
inclined to the iiicidipii abmil . j', atid llie roiili vud 
will be deprcfffd about 7^ below the ho* i/on. 

All this ii» equivalent with r?.ying, that if any oblong 
piece of iron or lied be very nicely poifcd on its centre 
of gravity, and al perfe£l liberty li> tnnrronnd that 
centie in every dirci^tiou, it will finally take the pofi- 
tion DOW mentioned. 

We Inve farther to obferve ^hh regard to ihi.s ex- 
periment, that it is indiffercRt ^lich end of the rod be 
placed toward the north in the beginning of the txpe- 
timefit.,; That end wjll finally fettle to wind the north ; 
and if the experimedt; be. repeated with the fame rod, 
but with the other t^>iq^lh, it wi}! finally fettle in 
this new aUitiide^ always that wc 

find pieces bf iron ihpi pbfft e\Iy indj^ereid. Very fre - 

aiid we 
the caufcs 

by a^'hy«- ^ 

. ' called Mao NCTU 
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wee& infenfible obftruc* 

tioRS» • will, fcsrccly fail if con- 

duced as foUowa; ftrong Iron wire be^ made to 
fioat .on, water by 'i)a«Rna of a piece of cork, id the* 
manner alrc^y .defcHM having one end under water. 
Sec fig, k-B* 

When it iS nearly m thq magnecical pofition, bring 
the end of a^ptetty big iron rod, fuch as the point of a 
new poker/ within a quarter of an indi of its fouthein 
end (lioldicg the poker in a pofition not very different 
fiom the magnetical pofition), and hold it there for fome 
time, not exaAlj fouthward from it, but a little jto one 
fide, 'rhe floating iron will be obferved ^ 

wards it with an accelerated m(»tion ; will toi/h and . 
may then be drawn by it through the water fn’any^di- . 
rcdion. We ftiail have the fame rclult by approaching • 
the iiortliern extremity of the floating uon with the 
upptr end of tlie poker. 

i’hc fame pht'no icnon may bt observed by fufpend- 
ing the firfl piece of iion by its middle by a long and 
/lender hair or thread. Tlie fufpcnfion mull be long, 
otlurwilr the lliftiiels of the bail or thread may he fuf.- 
hcleu* fo*- Ithlancing the very Imall force with which the 
piLC' S of iron tend toward each olhci. The ph-enomc- 

uci^ 
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non mny nlfo bo obfcrvrd in n |)ioce of Iron which 
turns’iVtcU* o»' p. fine puiiit, I'kc ihc needle ol t)»e ma- 

Ill ilii«;, .IS in the former experiment, tlie ends of t!ie 
pltc'''j<)f imn are (^hlVived* in ^tneral, to be iiidHTerLiit ; 
th.it i.‘i, either cod of tlie one will a^liatt either end of 
the otliri. It i*frcn hanpens, however, that the ends 
arc iK'.t in bll'crciir, rind that the end of the move- 
able piece of iron^ inilead of approaching the other, will 
be ol Itived to ricedc from it, and appear to avoid it. 

We (hall foon learn the caufe of this difference in the 
ftatefi of iron. 

It is fcarcely neccffkry to remark, that we muft in- 
fer from thefe experimt;ntn, that the aAion is rriutual 
between the two piecesiof iron. Either of them may be 
the moveable piece which approaches the otlier, n^i- 
fefting the attra6fton of that other. This rc^procit)^ 
of adion will be abundantly verified and explained id its 
proper place. 

Jot ?ccu^ Tlicfc two fefts wiwe loi^ thpnght to be peculiar to 
jr to nugrioadftonea and artificial ma^etUt that! la, pieces of^fipn 
cts« r!oad- which have j^^quiitd tii^ttnetd; 

witjh '^(otdiEpncai ^ - - r i— 

Oilbert to M mhprftftJe that the poles of the fame f.iinu- lo 

and wfire other; fur if a frndl or weak rn-ij' - 

A haieiu pole, brought near the ilinihr pole 

jteiicHtkdk ftrong ivaghet B, they arc often found to at- 

■ 'I'lfr'iil'-' *^1 ti ^^1,' i. s'A ^ it - ^ I. * -1.1 1 I 
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adoptftl by all Ujbfeqiv:r't writers, and now m-’ke? 
leriii in the 

Alio, when we appp/ach cither end of a p^tec of 
iron A toffither end of another 1», vh.efe ends mutually 
attract ; or il either tiifl of a iruij'act A he brought 
near either end of a pitec of coTVimon Iron, iliry niu- 
tually attrad each other. JB'.jt if wc bring that end of 
a magnet A which turns to the north near to the 
lar end of another fn?gnct B, ihiHfe ends will not atira^l 
each other, but, on the contrary, will lepri. Tf tlie 
two magntts are made to float on pkces of wood, aiul 
have their north poles froncingcach other, the nvigr^i 
will retire from each other ; and in doing fn, tlity gis 
nerally turn round their axes, till the north pole of 
front the fouth pole of the other, and then they run to- 
gether.^ This is a very notable difttndion between tlv 
ouignetifm of magnets and that of common iron ; and 
whenever we fee a piece of iron (hew this petniancur 
difttn^ioo of its ends, we muft confidcr it as a magnet, 
and conclude that it has met with fomc peculiar treat- 
n^ent. . 

‘Ttit not^ ^wever, ftriflly true, that the poLs of 
— 4- j^xed in paiticiihr parts of 
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tniA ^eii‘ almcKft touching, abhongh at mor 

the general proportion ; for when *l c 
A « thus aurla/d by the north poL- of 
be found, by other triaU, to have all iht qua- 
of a fbulh pole, while thus in the iieighbi)mliu'.U 
of the north pole of D. 

--^'Thc nfia^etic properties and phenomena jic t emve- 
wendy diftlnguiflied into thofc of toRCF and of imla- i » 
-i, . A. Thofe of the firft clafs only were kr.own to rl.c ‘■- 

dhtefenta, and even of them their' knowledge vvr=» e\- 
# ;:tr€mely',fcanty and impcifca. Tliev may all be cU.kd 
itSM In. ifaSe' tMktbC under the following general piopoOtioin. 


This Is diflinAly fei fa Ihe bf ^ The fitniliar poles of two nug-ets ivptl cieh otiier,s 


c^ptfv^ which is juft a ffaaft ioagj^'.p^^^ iii;^e 
fame way with all other magnets* Thf feverid et^ of 
Joadiloncs or magnets are rotts permanently the north 
or the fouth ends ; whereas we laid tHait either end of a 
piece of common iron being turned to the nortbeim 
quarter, it finally fettles there. 

It is this circiim fiance which has rendered tnagnetifm 
id precious a difeovery to mankind, by furni^ing us 
with the compafs, an inftrument by which we learn the 
different quaitcrs of the horizon, and which thus telk the 
dire^ion of a (hip’s courfe through the palhltfs ocean 
(fee Compass and Variation, Encyi!.); and alfo 
lh?ky; diicftions of the veins and workings in the 

• deepeft inJnes. It was natural therefore to call thofe 
*thc 4 iorth !lnd foutli ends of the mariner’s needle, or of 
*:i loridflone or magnet. Dr Gilbert called them the 
poi.r y ol tlie Undltonc or magnet. I"Tc had found it 
convenient for tlic propofed train of his expeiinunts to 
form his loadllones into fpheres, v'lilcli lie called ter- 
RfLL/r, from their refcinblance to this glohe^ in which 
cafe the north am! fouth en^s of luMoad Hones were the 
p6les of tlie terullkc. He thcrefoic gave the name pole 
to that p?-Tt of any loiulllone or magnet wliich thus 
fnrnec! to the uoilh or I’oulh. The deiH»ir.iii;.tioii w'ds 
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With a force decreafing as the dillanees ineifafe. I 

t* The diilimilar poles of two magm-ts attracH caLli 
Other 'vritb a force dccreafmg as the dilbmces mcn-afe. 

3f. Mi^nets urrunge ihemWvcs in a ceiiaia dttermi-[ V. 
fiate po^tiOD W^ to each other. lu . 

"fhe ftiftt obj^i^* w refearch in our fartlicr oxaminri- * 
don offhffo p^^erdeS; the rchtion which is obfer-^|/”'. 
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ved to between the diftances of the 
and tbirir force of Bi^ion. This has accoidingly occ i jv. . 
pied mubh attention pfthc.philofophcrs, aud mimbdleiaV^ 
exj^lnients hsiCve been made in oidcr to afctriain tlie ' 
law of variation, both of the attra^\ion anri the rcoub^* ” 
fion. A great number of thefe have bteu nanvicd in 
the article Macnrtism of the EncycL from which it 
appears that it has been a matter of great difficulty, and 
had not been afeertamed wth certainty or piic tion 
when that article a^as publifhed. It is obviou*, fiom 
the inturc of the thing, that the determination is wiy 
difficult, ;md the iiivefiigEtian vtiy compile -.trd. 'A\ 
can only obferve the fimultaneou.'i mclion of the vhuh- 
m?gnct ; yet we kni^w that there are four fVp i’ tc fic- 
tions coexifting and coninbutiiig in dlfleruil dirtdiiors, 
and with different lo-cea, to iIk fcnfibic <iI’cCf The 
force which we nieafiirc, in .-ui} way whatever, is com- 

2 pounded 



MAGNETISM. 

poiimlcd ('»t' dilTLrfnt forces, vhicli we canr.ot fc- No man excelled Mr Lambert in addrefs in devifip^ 
paratc. and uitai’nrc ajait; for ilie rorlh pole ol A te- mtihods of mathematical iuvrfligatiun. He obferved, 
pt'h the north pole of 15 , and attracts its fonth pole,* that wlien the obliquity of the ma^jnet to the axis of 
while thi‘ Ibuth pole of A exerte the oppohfe forces on the needle was 30'*, it caiifed it to decline 1 f;o. When 
the fame poles of B. The attra^J’iiion which we oblerve the obhqnity was 75^, the ciilhnicc heinf( the fame, it 
IS the exeefs of two unequal attra4^\ions above two tin- declined 30"^. C'aH the obliquity and the declination 
equal lepulfions. The fam^ might be faid of an ohfer- </, and let y*be that fun<^tion of the angle which is pro- 
val repulfion. Nay, the matter is incomparably more portionalle to the action. Alfo ht be the natural 
*'orn plicated than this ; becaufc, for any thing that we polarity of the needle, and m the force of the magnet, 
know, ewry particle of A a^s on c*very particle of B, It is evident that 
and is aftetl on by it; and the iiitenfity of thofe ai^tions p X /', r5 =r « X yj 30 

may be different at the fame diltances, and is certainly And p \ m zz 30 : J\ j 5 ; foi the fume reafon 

different when the* diftances are fo. Thus there is a ^ p i m zz 73 :/, 30 

combination of an unknown number of aflions, each of Therefore/, 15 1/30 jr ^^30 \ 73*^. 

wliieh is unknown individually, both in dirc^ion ai^ But it i'> wcU known (hat 
intenGty. The precife determination is therefore* in Sine 15 : Sine 30 =; Sine' 30 : Sine 7 s', 

all probability, impofnhle. By precife determiiiatioQj Hence Mr lumber t was led to conjecture, that the fine 
we mean the law of miitiial a^\ion between two mag- was that, fund ton of the angle which was proportional 
netic particles, or that precife fundion of the diflaocc to the action of ihagnetifm on a lever. But one expe- 
which defines the inteiifity of the force ; fo that mea- riment wax mfuCBcient for determining this point. « He 
fiin'ng the diilancc of the a6iing pavticleson the axis of made a fimtlar eempariioD of fevcral other obliquities 
a curve, the ordinates of the curve may hate the pro- and dcdinations with tbe'&me diftances o^tbe oiamcu 
portions of the attra^lions and repuUioiis* a^ dfia ^ftancetY. a^td he put it paft all 

It is alinoii needlefs to attempt any dedUAioh of the dij^te^ ihaVhit , 

law of variation from the numerous cxpcrimenta which . ^rtmnated berfjt it 

have been publifhed by different pbilofophers. An 

ample collection of them may be feen in Scarcila's trear the ' It cofn- 

tife. Mr Mufchenbrock has made a prodigioua ottnW ^ pktjlely rt&tev pretetifd^to^^^^ 

ber ; but all are fo anomalous, and exhibit fuch di^ . the a«i6n of-,a of 

Tent laws of diminution by an tncreafe of diffailce* that W fuch.a 

we may be ceHain that the experiments l^ayc.been {tK-V' 
judicious. Attention has not been paid ta the propf a 
objef^s. Magnets of moll improper (hapes h^vc bcfO ; 
cTriployed, .'md of moll diffufe polarity. '' No' notice haa' 

been taken of a circumilance which, one fhould think* ddcit ttot ■ 

ought to liave occupied the chief aitcDtioa | naii\clyi>. by .■ 

the joint aftiim of four poles, of which the experiment inc^ei^ 

cxliibits only the complex refult. A very flight refled- . 

lion might Invc made the enquirer perceive* that' the Having Lam- 

attra(^tious or repulilftris are not the mod proper phe- ' bcrti'ptoesxidi^-'y ^ dtfalanee ; and*, 

nomeria for declaring the precife law of vartatioo ; be- . by 1 ^ol| pbieTvatroos* his dtf- 

caiife wh:it we obferve is only the excefs of a fimaU dif- covered* i^e rcprefeiit the force of the magnet 

fcrence of attractions and rcpnlfiora above another fmall by/i and tht dlUaivce of the neareft pole of the' magheft. 
difference. Mr Hawkfhce and Hr Brook Taylor cm- fiomthe centre of the nee^c by and if a be a conttant 
plo)cii a murh better method, by ofcfcrvingthe jflevfa- quantity* neatly equal tp two-thirds of th e length o{ 
tioiia fiom the meridian which a magnet occaliooed in the necile* wc h’avey proportional to 
u compafa needle at different dttlanccs. This is occa- Mr Lambert' fi&und this bold with very great exa£l« 
fioncd by the difference of the two fums "of the fame nefs with magnets ten time^ larger, and needles twice 
forces; and this difference may be made a hundred as Ihort. But he acknowledges, that it gives a very 
times gi eater than the other. But they employed mag- flugnlar refiilt, as if the aAion of a magnet were exerted 
nets ot inoft improper ftiapes. from a centre beyond itfelf. He attributes this to its 

AVe inuft except from this criticifm the experiments true caiife, the llili great complication o^*the lefult* 
of Mr T.acnbett* recorded in the Memoirs of the Aca- arifjiig fiom the a£lion of the remote pole of ihf inag- 
demy of Berlin for 1756, publiflied in. 1758. This net. He therefore takes another method 
molt fagacjoub philofoplier (for he highly merits that lion, which we (hall underlland by and bye,/^’iieii we 
name) placed a mariner's needle at various diftances confider the dirHlive power of a magnet. ('’We ttave 
from a magnet, iii the direction of its axis, and obfer- mentioned this imperfe^ attempt chit fly on account of 
ved the declination from the magnetic meridian produ- the unqueitionable manner in which lie Ijas afeertaintd 
ced by the magnet, and the obliquity of the magnet to the cffeA of obliquity, and the importance of this de- 
the axis of the needle. Thub, was the action of the termination. 

magnet fet in oppoluion and equilibrium with the natu- \Vc have attempted this invefligation in a very limple 
ral polarity of the needle. But the diiBcnlty was to manner. We got I'omc magnets made, conlifling of two 
difoover in what proportion each of thofe forces was balls connected by a (lender rod. By a very particular 
changed by their obhiXui*y td action uu ihLi little lever, mode of impregnation, we gave them a pretty good 

magno- 
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iragnetifm ; and tlir force of each po!c feemod to rrfide ftraight line. In the llnight line O q ukc 0 0/>, 

pimoft in the centre of the hall. I’his was our ohirA O w, O7, rcfpedtmly equal to N r, N //, S /, S « ; and 
in giving thtrn thtsj Hume. It rcdiictd the txaininalion let MPNQ^bc a cuive line, having O7 for its axis and 
both of t!ie attractive and of the (ilrtClive p<‘Wtr to a afrymptote 4 ^nd let the curvc» in every part, .be con- 
v<ry lafy compulation. Flie icfult was, that the force vc*k low^ardft its axi^. 'I’hen draw the OTiiinatcs m Mt 
of jfii.h pole varied in the iiivcrJ’e duplicate ratio of the /» P, « N, q (^9 to the curve. i I'.cic ordinates will re- 
<lill?.nce. T'he crrrir of this hypothcli.s in no cafe a- pitfent ihc intenfitics of the forces exerted hetw'Cen the 
mounted to ,*fth of tlie whole. In comptiting for the jxdcft of the^niagncts, in fuch manrer as to fulfil all the 
phenotnena of the dlrcilive power, the irregularities conditions that are really obferved ; For m M repre- 
and deviations from this ratio were much fmaller. ftnta the attra^lion of the north pole N of the inagr^etf 

The previous knowledge of this fun^lion would grea^- A for the fouth pole s of the magnet 1^ ; /> V repre- 

ly expedite and facililart our farther invefligation : but fents the repnlfion of N for « ; « N repn fents the re- 

we iniiil content ourfelves with a very imperfe£i ap- pullion of S for / ; and ^ Q^nrprcfeitu the attiac*ion 

proximation, and with arriving at the defired determi- of B for n. The diftance between m and a, or between 

nation by dcgiecs, and bja very ctrciiitotts route. p and is equal to the length of the magnet A, and 

It is a matter of experrence, that wl^fi two inagneti mp^or n is equal to that of B. M w, and N «, 
arc taken, each of which iaas nearly eqbal HPt^ole in aic pairs of equidiflani ordinates. It fuitly rc- 

phcDo- the Srcr.gtK of both poles, then, if they kre paced with quires only the infpe^ion of the figure to fee that, in 
jixcs in one ftraight line, and the nordi pole of whatever fitoation along the axis we pl?.cc thofe pairs 
kn^iw. fronting the fonth pole of . the otheri, they attradk of cquidiftant ordinates, the fum of M « and Q^ q will 
f. of each other with a force which diiAmiihesias thethmncf ailwayt exceed the fum of and N n ; that is the fum 

Uw. increafes ; and this variation of forjce that of ilw atifaftiona will always exceed that of the repnl< 

18, without anf Tudden lduui|^ o|, iotemj« iili it This, will not be the cafe if the curve, whole or- 

eonses tnfeniible.. ^rojpoitlonal to the forces, have a point Z 

ing fuddcrdjr^off W » repretnted by the dotted 

pears to ditmitilh ^01^ thU curve, having Oq for its af- 

ocevn.in wbi^:j|ttnild^ i fyinptote (m order to correq>ond with forces which d{< 

But; by an increafe of diitance, but do not 

mpft have its convexity turned toward 
of lOi^' mn ^fTymntote in the remote parts. But there will be 

bc'' rep^ai|f^AW>Uii;;.^iifoi^b; 1^;)^ WfZ between Z and O, which is concave tu- 

' ' ho)rth']^q|£^;5^f the mlTytliptote In which cafe, it is pofTible that 

4*" q, f ftall be kfs than P/ + N n ; and then 
.ibir^ l&e-re^&bhawQltkcred the attractions ; w!>ich is con- 

'' ;'trai7 to Uw whole train of obfervation. 

jt may be thought, that if tl»c icpuliion cxtricd be- 

Icfs th?n the attraction 

•/two'' fertte difiancct the phenomena will be arc‘‘:)ir'tc(! 

• port;teu‘pimiQd|'i^;{^ , for^ al^ugh the law of action he not reprticniid by 

curve as has been aflumed. Utidoubf^dly they 
ment is,, '.ih<e whotfe . .wHW while ,the diiUmilar poles front each other. But 

pole of i ttuiignet Wbc tt oiiopiQ^dF,it, This tlie refults of iuch a fuppofition will not agree w ith the 

win give us lour a&iom of .A on ^B^.t accbaipaiiuedh^ phenomena while the fiiniUr pules fro'U each (}ther : 
as many equal and oppoiite a&i0o6 of B on A. Tt is For it is an uncontradi^ted fact, that when tw'o fine 
phiin that we may eonttnC aurfelWrt witli' the invcltiga* hard magnieta, whofe pules are nearly or exactly of c> 
lion of one only of iliefc feU of ^fons.: q\ial- vigo.ur, have their fimilar pologrfror.ting each othei. 

What we obferve istheexcefa of the ittnAionsof the repulfions fall very little (hori of the attraCbnn" 

• Iht^ poles of A for the diilimilar poles of 11 ab>vc the at the fanne dillanccs when their poluion is ci»angcd • 

rcpnlfions of the fame pules of A (ivr the fimilar poles When tlie. dillanccs are confiderablc, fcaicely any ditfer- 
of B. At all dlllances there is fuch an excefs. 't’he cacc can be obferved in the beginning of the experiment, 
fum of the sttradions exceeds the fum of the fepoliians 'f'he diffetenccK, alfo, which ate obierved at fmaller di. 
competent tg^every diltancc. ' ftances, arc ohferved to augment by continuing the 

Now this will really happen, if we fuppofc that? magnets in their places without changing their diltan- 
the poles .of a magnet are of equal (Ire ngtli, and lhat> ces ; and therefore feem to arife from fume change 
Jiowcvcf tfiTe different magnets differ in ftrength, they produced b 5 r each on the magnetifm of the other, 
have the far|e law of diminution by an Incrcafe of di* And, accordingly, if we invert one of the magnets, we 
ftance. 'l"he liril circiimfUnce is a very polRblc thing, (hall find that the attradions have been diminifhed as 
and the Uit is demonffrated by the obferved equality much as the rcpulfions. Now, the' confequences of 
of aft ion and reart ion. Every thing will now appear magnetic repulfion, being always weaker than am ad ion, 
very plain, by reprefcniing (as we did in Electkicify, would bc the reverfe ol this« The differences would 
n'* 44, &c.) the intenlities of attradb'on and repuU appear mod remarkable in the greater diffar.ces, and 
fion by the ordinates of a curve, of which the* abfciffae magnets might bc found which repel at fmall diilance.s 
rtpyefent the diftances of the afting poles. and attraft at greater diftances ; which is contrary to 

'rherefore let A and B (fig. 2 .) reprefent the two all obfervation. 
magnets, placed with their four poles S, N, /, n, in a From all this it foUowS) with fufficient evidence for 

our 
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o\'r pufti't ’iurpofi’, ihut the [un< 5 \ion of the difl?»ncc 
whiJi cxjvrjrc^i the law cf ma^inlic :i(^l!on miilV be re- 
pRli rited by the ordinates of a er.ive uf tlic hypt tbnlic 
koif'. itfenal to its a^fy- iptolc as an axis; 5;:il thtrtfore 
always convex towatd this axis. \Vc ih rilt it r.lfo inr- 
f ci' rtly clear, that the confcqnciicrs which wc liave de- 
(Iucl'I from the firr.jdc iuppufition of four aeung p-)i»t«; 
infUadijfthc combined action of tverv pai title, ni^'ybe 
adjipicd with fafety. For they would be jiid, if there 
were only thofe four particles ; they woidd be juft with 
rcfpe6^ to another four particle!*— therefore they would 
be juft when thefc ate joined ; and To on oi any number. 
Therefore the ciir^e, whole ordinates expreft the mean 
of each pole, as if exerted by its centre of effort^ 
will h'we the fame general foim : It will be convex 
toward its alTymptotic axis. 

It will greatly aid our conceptions of the combined 
afiions of the four magnetic poles, if we notice ftVme of 
the ptiniary properties uf a curve of this k!nd» limited 
no other condition. 

Lnsi'iM- the chords M(^, PN, MP,N<^.; Bifedthem 

1 1,11 lii t in.h» Ih find join JEF. Draw the'dtdtnates E:e 

'.(.UIM'S 
tn‘5n the 
''hciioint- 


n. 


Alfo, 


the 

dif- 




¥ /, and ED h (cutting EF in C)» : Dra^ Pir pai:idti^ 

to the axis, catting £ ^ in Draw alld 

tlie axis, cutting F/in^, Alfo draw paVaflIr 


to the ax’3, and P<?r parallel to | aad V ^ 

and P c A*, culling M m in I and ‘ . . ViT?! 


culling 

Let each ordinate he reprefented by tf*e 
inttrfe^Iion with the axis. Thus, the cdxlinat^ * Rl ^ V 
and 0^7 may be reprefented by mand yi ic*,. 'vv® 
ikcaiife MP is hifeiled in E| u double of 
M / is double of EL ; M x is double of E el : 
ciiufc Pt is parallel to (^, and P » to'Q^#, 
f u = N From thefe prcmtfesi ii ia Wfy tqi peroeii^ 
Llut, 
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dla^c one**, w + 7 i*? greater than p 
diMerence between the pair nearest to O xc.'tda the 
ferenre lu'-tween the reinote pair. 

No.v, coj'.ctiviiig ihefe unhnates to r^prifi^nt the mii- 
tn:d aftions of the magnetic poles, uc fee tir-t thcii 
tendency to or from eacli other, or ihtir fciirihlt ittr.ic 
tions or repislfioi's, arc expufted by m -f- y -- r- ; 
t!iat is, by ihr cxctU ot the inin (>f the a^lions of :hc 
neareft and moft remote poles above the fiur. c*f tlu ac- 
tions of the intermediate dillunt poles. It will alfo be 
ficqucntly convenient to conlider this tendency as repre- 
fented by w — • / n — 7 ; that is, by the excefs of 
the difference of the unions of the nvareft pole of A on 
the two pole? of B, above tb.e difference of the adions 
of its remote pole on the fam^- poles of B. 

Let us now db«i(ider fornc of the chief mod'fications 
of thefe xftioiiB. rn 

i. LfCtl the dtflimiljir poles front each other. It isF.xplar.a- 
plaiii that m + 7' ri^pr^ent attraAiqnsy and ilip.t, / + w ^ f 

ffprefent )feptilfio«i. Alfo « + jr U gtejter + n. j , , 
Yhtrerarc^ftc gyggrt*. attr ^ m K other, -'hi# mallet., 

r-- n 

' 10 M A oc 

^ ' .joS-a^.^r time* ,C0. ‘ 

I .... . 

mag- 


2. = 








BD = ?±l-”lA±.". 

4. Mv = w — p. 

5 . M / = n-^q. 

6 . M / = m^p ^ q. 





8. F/ = 


2 

■= ” ? 

2 * 

9. M/ 55 tn + ^ — H + 
10. EL s EtAriLjLV. 


I 1 


CD = 


i 2 .cli = ’!L±JL=-IL±l. 

4 

Tlufe combinations will fuggeft to the attentive read- 
er the explanation of many modi ii cat ions of the combi- 
ned aAion of the four poles of two magnets. 'Ehey 
arc all comprehciKled in one propofition, which it will 
be convenient to rtricLr familiar to the thoy '.bt ; na:::c- 
ly, if two pairs of ‘rp:^!'llant ordliialLS betaken, the 
jxmi of the two cxlrtmti. excccdj^ that of the interme- 


Om tiwiking 
is only n^oml 


farther horn Mr# remains the fame, and 

xhat N i and t a ime 


\i 9 di therefore M t muft lii- 
creafe, br thc ifUira^h Aiuft inerenfe. 

4. 'By jncr«;ti£n|^.v tb(S length of B, thediftance be- 
tween thientttmaittfog the fame. For this increafes rfip' 
and n 7 ; and oonfequently increafes M n and / n. But 
M W increafin more thin / a ; anJ therefore M t is in- 
creafediH and the attrafVion or tendency is incrcafcd. 

All thefc confeqnences of our original* fnppolition, 
that the magrtclic adion miy be reprefented by the or- 
dinates of a curve every where convex to an 
axi*», are ftricUy coutorm.iblc to tibfcrvalion. r 

If we plfice the magnets with their fyntlar poles a-.u!*. 
fronting each otlior, it is evident tint the or.linalesthcirrepuj- 
whicli expreffed attraftiona in the h)rmer calV, will now^*^'*^ 
exprefs repuhions; and that the forces with which the 
nngiicts now icfrl each other, arc equal to ihofc with 
whrch they attr:»v.Ied when at the Ihmi: dift.iriccH. When 
the CKpcihncnts arc made with good loadlloncd, or wry 
fi*c U’ugncts, tempered extremely hard, aiij Jnving the 
energy r.t their p*>hs fciilibly rclicling in a (mall Ijncc 
very near the txlicmiliLr., iht refoUs arc alfo very near- 

h 
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jy co if-rnnaSIf to this m?.thcnntJfal theory ; hut there 
ib L,Mi<.rallj p. weaker atlion. 'i'iu: n\a^riicts fcMom re- 
pel Ms iiiou^MV L.L. ility attract at the fame uiliancc ; at 
li.iil V. Ii^n ihclt ?‘!!i;u;eLw arc fmall. If one or heth of 
lilt iy iof^, t»r if one of them be ir.urii rn'-rc 

th'’^ the (Ulnr, there are obii-rvttl ri.ueh 
^’TtL-itr ticvi: tiop.s Jiorn this tluory. The rt-pi.lhors are 


70 

iin^ 

pnoV.b 

atcil. 


ti.ij: \ fully wraktT than ilie aitiat:>ion8 at the Time c3i* 
flan.-e. and the law of varMtion becomes rxlren\ely i!i*f* 
hrent. When plriceii at very conf:clerah!e ili'lanceei 
the) repel. As the magnet li is brought nearer to A| 
the repulfron incrcalcs, agreeably to the theory, but not 
fo fad. Bringing them dill nearer, the repulfjon ceafes 
to incrcafiS th^n gradualjy Himinifbcft, and frequently 
vanifhes altog; • r, befor^ the magnets are in contact \ 
and ^vlien brought Hill nearer, it is changed into at« 
tra^-lion. ' , 

But more careful obfervation (hewi, tfiat this aiiq^. 
m?ly 

the viglfjur 

this pfocefa«; _ ,, . , 

a wdy a|i toSii^isl^eii:,^t 
ftequtttdy 



Jti*! ,'■ J^tVe 
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Dr Gilbert h-i*. giver, to rliii m-'>ih{ication t!*e ao- 
lio'i of A o;i B, tlu* uj'oe of \ is oispo’^fn*; ; which we 
may tranflue hy niRn'rivi- rownt (»r ro’u f., Alfo, 
that modiric|lion of the tendency o<^ ]) to or from A is 
calhd hy him ihc viriicifas of B. \Vc might call 
it the viRiicn V of B ; hut wc think that the name 
POLARITY is fulfiticntly cxprtfiivc of ili- piieRomenon ; 
and as it luis come isiio general ufc* w'c (hall abide by it. 21 

It is not fo t’aCy to give a general, and at the fame time I*s : i.cafi 
precife, meafure of the diredtive power of A and pola. 
rity of 'Hte magnet B miiK be conl:dered as a kver; 
and then the force tending to bting it into its Ultimate 
ppfition n i depends both on the dillance of ita poles 
from N and S, and alfo on the angle which tlic axis of 
B makes with the line A 13 , When the axis of B co- 
ii^idels with AB, the force a£iing on its poles, teu.hi.g 
to them in. that Ctuation, is evidcnily a -p /> — 


4 ijw KDpi^rBlIel to the axis (our figure caufts this line 
to ^coincide with QL, and in all importa.it c?.fc3 
ttui fame). In this cafe‘lL will ex- 
pf this force. Either of thefe clliniat ons 
of the mutual aftion of the mag- 
.'be (iifficfcRt for the objciffs wt have in vitw. 

, ^ l^oftiee power o£ A, and the polarity of B, arc Htnv iV 

. irr.4fc .! .ir 

lttKa^,.thc ftrength of one or both uJ‘ 

; *in5»l ia evident, 

^ dii^fbi|iK the dtftancc of the magnets. I'or 
. Xh* of M « and P p mo^e thi’.n 

muft inccafe EL or M.-'. 
length of A. l-’or this by te- 
;|l^«lij^ l^4&rther froin m and/, mull deprtfl tl.c 
A tad'increare EL, or I L, or M /. 

■ ^4i;A)(^^i»umf!iii.g,ilie length tf B, wlulc the .Jiilmce 
.N/:;<Iiie>wee|i the migncta rcmclns the lame. !■' .r 


UQ. 


;d. 


1 y nearer to 1/1 and mud lucic^ic 


.. Ne + (>7. Or, by biiuoi-n 

-F/liearerto M/^i and N a, ii miiil incualV 


centre B that It cm rd[fii ,rY ^4 thaf ElL And M / 

it^will retaio the poCtioiv Jiii ;tt 4 d^n iii the fi- . . « * ■ . 

gurc. For its fbtith pole j bein|f ni^Ve actrade J by H’ ^ If diftance , tl if between the pole of A and ih^ 
than 1*141 repelled by S, i»> bu iw^ible, sittraAed by 'remote pole of B;. remain thi fame, ihe diicdtlvc fnrec 
th e magnet A; and, by this attraftiop^ It WouB Vibrate A, and jpolarttv b£-;B, ate diminiihed by dimmifhini’ 
'like a pendulum that i» fupported at tfptttf B. la llic leiigth of B, as 4 eaftly fteii from what lias bet .1 
like manner, its north pole n is more ‘rejpelled by N Juft nowfiid; Jft is ^fo diroinifhed, but in a verv fuull 
than it is attradled by S, -ir'd is, on the whole, repd- ;d»gf!eei jb)r dimuihhing thc.length of B, Avhen die d«- 
lid. 'I'hc part Bn would theicforc alfo vibr^t^ libe a Aanee^bt^wcen the centres of A and B remain the Ikir.L’- 
pendulum roahd B. Thus eiich half of it is urged into -i--. t — ^ ir /- 


the very pofition which it now has ; and if this pohtion 
Ce dc.?.ng«d. a little, the attrsAion of r B toward A, 
and the repulfion of r;B from it, would impel it toward 
.the pqiitioo ,|B n. 

• 'J'liis will be very evident, if we put the magnet B in* 
in the poliiion ot nr;ht angles to the Imc AB. 

The pole s' and the pi»lr ti arc urged in oppoaie, atid 
thtiifoic conlpiring, diiediions wiih tqnal foiccp, very 
nearly at right angles to ti s , it the magnet B be Imall. 
In any oblique polition, tiie foices will be fdnu what 
uncoil?!, and account muft be had of the obluinlly of 
tlic giii ii, in order to know the preJic rv>Utivc luo- 
•ueiuum of the avLiuus. 


Fdr, in this cafe, the ordinates leaud K/'raain tlicir 

E 'lacesrbut the points m and p approach to t ; and ihii 
rings the interfediou E of the ordinate and chi^rd 
hearer to I, and diminifhes EL, becaufe the p^int L ij 
iwt fo much drprc'ffcd by the approach of F to K as L 
is depreifid. 

But in all cafes, thcrt/lidof the direftive power eft he*!: 
A to iispaltradive force, or of the polarity of B to iisiian ^ 
tendency to A, is increafed by diminilhing the length oi ' 
B. For it is olaiu, that by diminifhing m p niid //y, w ink ■ J ^ ’ 
I c and K/kcep thi ir places, the point o is laiuc , 
the point L is deprefied ; ami therefore the ratio ot 
EL to L Or of hi/ lo I'vl/, i,s inert aftd. Wc 
fwc Ihit., by di-fumilhing the kngiU of B co.iiinuuUy 
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and >^ilhoiit end, tl'c ratio of M / to M/ may be made And thni will 1 
to est.ccd any rativ) that can he alfi^iied. ftrength. For, t 

Now, lirice diminilliinjp the of B increafei the f.irthcr from rhe ; 

ratio of the diredive power of A to its attrttftive power, For all ihefe 1 
while increaling the length of A increafra both, and alfo may exert a llroi 


And thiii will alfo obtain if the majrncta clifTer alfo in 
ftrength. For, to have equal polaritio, B mull be Hill 
f.irthcr from rhe I'reat and powerful nui^piet. 

For all ihefe lenfons, a large and powerful magnet 
may exert a llrong dircAivc jjower, w'hllc ilh attractive 


iiuTt-afts the ratio of EL to Ko (as is very eafily feen), powder is infeiifible. 

and linee this increal'e may be as great aa wo pleafe, it We have hitherto fuppofed the* magnet B to be pla- T»ccu'i uU 
neceffarily follows, that if the fame very fmall magnet B ced in the direction of the axis of A, and onlyaili-ii^'sofoh- 
be placed at fuch d’HanccB from a large and ilrong mag> berty to turn round its centre B. Hut let its centre 
net A, and from a fmaller and Icfs vigorous one C| aa be placed on the centre of as in fig. it |^vo*ina r, 

to have equal polarities to both, its tendency to A will evidently take a politioD which may be called fubcon 
be Ufa than its tendency to C. It may even be Icfs in 


traiy to that of A, the north pide of B turning toward 


any ratio we plcafc, by fufficiencly dimtiiifliiiig the the fouth pule of A, and its fouth pole turning toward 


length of B. 

Dr Gilbert obferved this ; and he exprefles hla obfer- 


the north pole of A. 

The fame thing mull happen when the centre of D 


vation by fayingi that the directive power extends to is placed in B> any where in the Hnc AE perpendicular 


greater didaiiccs than the attracting power, Wc mt|il to WS* B altraSs if with a force « while N repels 
jnll coficliiile, ihut the lad becomes infer^thU atToijaHer n with a force a (r^ lomewhat fmaller than n b. i hefe 
didanecs than the firft. This will be found a wrrjr lin* compofe. the;for^,.i’^. like manner, the two 
poitant ohfervatlon. It may be of ufe to keep in mind, forces te and J>Jr S on the pole /» 

tliat the directive power of a magnet A on another oiag* compoft the force o, ■ KfowMf the ^xis of the marrnct 


tnree ot 

quantity 2 Fur their difference A«f' 

preded by //, which is equal to twke 0 L« 
equal to B/, or iop\ and « L is equal to Pp 


iKt B, is the difference o£ the / i/m/ of the adiqiis of B be {larUtid tp tjie 

each pole of A on both poles of Bf and the. attraftiVc . tioiii^ ai|l 4 ea{|l m boih 

power of A for another magnet B,. is the dlScKUCe pf ppttlion f Imaufe 

the dllfa'cnces of thefc aAions. tbt iU: wfo^thc forces nt 

It may be alfo rera'irked iuft now, that the difCdlW rtAtf /cr. 


i^es. n^d and $ y. 

■ ytf they 

or to IV — ^^7 -Fr, or to 

lore <1 L 2S Pp — Cij, and //ss 3 (lrp •• 

By iiifptfiing this figure with attention^ we o|b^’: 

.mlications of many intereiiing particubers.' • If . ibe \ 

lengths of the magnets A and B are the faiiae» -the poiat., ' ;■ 
n in the axis of the curve will coincide wttbj^v Aathe ' 

length of A increafes, the part nq i8>emotcd^far^r';./d^eS^^>^;pdiOT^Jjffiw ' 

from the part m p. 'fhe line P/ becomes Irfa 
10 the axis, and is ultimately paiaUel, tO'itf when v-'U 
infinitely remote. At this time L falls- on gi fo iftat; 
the ultimate ratio of the attraftion to ihe p^ity is pfid 

that cf Ef to Kr, when the mmitt A is infinitdf iona,oiti/. Its p^ij^n b £c|to reptwnt^' by £g. 
long. It i^ then the ratio of the fS^crence of the ic- 4^ wiitr its fqudi tbw^ the iioith pole. of 

lions of the neareil pole of A on the two poles of B to the other its north pob in the oppofite dU 

the fum of thefc adions. Hence it fotlowi^ that when w^om ; . .. ^ ' f 

A is very great and B very finally the pobrity of B is What the pofitioii will bc» depends on /hp*’ 

\jHIy greater than its tendency to A. It may have a funAibn df the Aiilance which is always proportional 


A is very great and B very fihalh the polarity of B is 
\jHIy greater than its tendency to A. It may have a 
guai polarity when its tendency is infenfiblb, 

I'he ratio of the polarity to the attraAion aHb in- 


funAibn of thediilance which is always proportional 
to the of the aAion ; on the force of each of 

the polesr o]f A, and on the length of the magnet B. 


creafes by increaling the diftance of the magnets while Nay, <eyeh when we know this funAiou, the problem is 
their dimenfions continue the fame. This will appear, ftill very intricate. 

by remarking that the chords Mi![,and NC^mull inter- There are methods by which wc may approximate ^ ^ 

fcA in fomc point w; and that whfen the four points w, to the funAion v ith fuccefs. If the magwet^B Be iu*iai^uirinK a 
/, n, and y, move off from 0 , keeping the fame di- definitely fmail, fo that we may confider the. aAions onnearmca- 
Itances from each other, E0 will dimtnifli fafter than iu two poles as equal, the inveiligation is ^le^.tly fimpli- Hire ofthe 
EL, and the ratio of EL to EO will continually in- fied. ror, in this cafe, each pole of the fmall magnet 
creafe. B (fig. 5.) may be conceived as coinciding with its^*^”* 


Therefore when a fmall magnet B is placed at fuch centre. Then, drawing NB, SB, and taking B b to- 
a diftance from a great magnet A, and from a fmaller ward N, to reprefent the force with which N attraAs 
one C, as to have equal polarity to both, its tendency to the fou^h pole of £, and taking B r, in SB produced, 
C will exceed lU tendency to A. For the polarities to reprefent tlie force with which S repels the fame 
being ^qual, it mutt be farther from the great inagnji ; pole, the compound force aAing on tliis pole is B d; the 
in which cafe the ratio of its polarity to its attraAioii is diagonal ot a parallelogram B Z*, dc. In like manner, 
incrcafeA we mull take Be, in N i produced, and equal to B 4 , 
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to rcpr^fcijl the rcpiillion of N for the north polo of 
li, and D /'equal to H r, to reprefent the attraftion of 
iS for ttii> pole. The rompound force will be 15 j,*-, 
equal autl oppofite to B </. It followa evidently from 
till*- ipvi ilit(ation, that the fmall inai^net will not rcll in 
any poll lion bur i/ji. Im tlufl luppoiition, therefore, of 
txtrciro iiiiuiucucrH of the magntt B, one of the paral* 
Itlo^Tams is fufficient. We may farther remark, that 
W'c have this approximaiion fccure agaiiift any error 
aritinir froDi the fuppofitiun that all the ad^ion of each 
pole ol >> is exertt d by one point. Although we fup- 
pofe it din'iifid owr a confidcrable portion of the mag- 
net, ftill the extreme miimtcnefs of the whole makes the 
action, cv«'n on its extrente ptnnta, very nearly equal. 

I I'cnce may be derive*# a conftruftion for afcertaining 
the polition of the needle, - when the function m of the 
dilUucc i.t given, or for difeinvering this fitn^icMi by*6ti^ 
fervation of the polition of the needle,. ’ ' 

Let NS (fig. y. «.) jtned ijic direfttdii of Hie 
edlein K. J^lafce W 

H 1 1, perpeiutksul»r to BK*. ; B 'k k to 

ItBN. 
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part. I'inding it fo very near the invetfe duplicate ra- 
tio of tlie dillance, a circle VdZ was dtferibed, thf 
circumference of which w the locus of SB : BN rr ; 
5,33-5. V^ien the centre of the nco'^’le was placed any- 
where in the circumference of this elide, it tcarcciy de- 
viated from the point K, except wh<*n (o far removed 
from the magnet that its natural polarity prevailed over 
the direftive power of the magnet, or fo near its middle 
that the action of the cyliridiical pai-t became vt:ry fen- 
ifble* 

It i» plain that the length of the needle mull ccca- 
fion feme deviation from the magnetic direftion, by ilc- 
ftroying the perfedf equality of action on its two p dc*-. 
He therefore employed three needles of t> ti ^ c *. 
an inch in length ; and by noticing the ditFcrences of 
diredlion, he inferred what would be the direction, if 
the foices on each pole were precifeJy equ.il. Me liad 
the pleafure of feeing that the deviation from the iu- 
verfe duplicate ratio of the diilanccs was icarcely per- 
ceptible- 

.y. ; Mr JLlimbert’is experiments on the dire'Slivc power 

naitated in his fecond dillertatiou in ilic 

that arc on record ; and ilic 


^^la^.yob^eof the Memoirs of the Academy of l^ct iin, 
./hV//' yalijable of aH tha' 

:‘r uddrefs with which they are condudcil, and 

Sifib’^peei are drawn, would have done cic6‘f to 
We earncftly recommend the careful 
Eflay» as the moli indru^tive of any tint 
^fiSv<J',rcad, ‘'JTbe writer of this found iiinifcli 
‘ repeat all bis former experiments, mentioned 

th Laulabcrt*s manner, r.nd with his prccau- 
the needle in its natural pofition; a cir- 
.■l^cuiflgftaiice to be had not luficiently attended f'c- 

TO e'iiew rcfults were ftill more conformabK' to 
'hiii cbnje^ime isa to the taw of varlatitm. Mr Lambert 
bvi differtatioh with an hypoLhofis, “ that the 
mnfverfe clement of a magnet ib a-; 'fq 
centre, and its atlion on a pj’tirle ot 
i^gnet is invcrfcly as the fquare of tiie di- 
; Un thll fappofition, l^e calculate*', the puii- 
rf» (naall needle, and draws thirc of ihe cu! ves 
ti ™®ch it^ould be the tangent. Thefe arc very ex- 
«btncii^nt with fome that he obferved. We tn'ed 
t*, this yrkb. feveraf lAagncilc bars, and font id it vet v con- 





.axis. Defcribfithe , 

N r in P and Q; Th^ th# 

Inhere any Ime BB cute* the ^ , , 

circle in /, and Apply the line N.?,^ +NQ~ in feme magnets; but deviatirg 

and pitidacc it tin ft meet to f»^ other magnets, that we are convin- 

"^int in the cuive ; for it is evidttit that'S/ f ^ ‘ithle for the force of each tianfvirfe 

are rbc cohnes of B8N and BNS. ttkghfei that the magnetifm is dilTer- 

by the htlp of a learned friend, the comjrfdhs magnets. It v\T.a chiefly this 



net 4>f whic^i wc may conceive the polar aAivity coo- 
tentrated in two points ; and wc may, on the other 
hand, make life t)r the obferved pofitions of fuch a needle 
and magnet for difeovering the value of m, for, lince 
BK iSB«' 4 -* , , I.og. SK:NK 

NK^NIP'F* ^Log. sbTnb7'' 

Thus, in an obfcivatioi; which the writer of this article 
initde on a very fmall needle, a;jd a magnet having glo- 
bular poles, and inches lictwecu tlicir centres, he 
.found SB = 5^, NB r= 8K = 1 1,49, and NK = 3,37- 
This gives w =r 1,97, which differs from z only 5‘jth 
Sup/L. VoL. 11 . Part I. 


which he affomes the hypothcfia above-mentioned, and 
gives a conllruflion of the magnetic curves Aumded on 
it, making them a kind of catenaria. The inteiior 
curvet do itideed refemUe the caunaria, but the exte- 
ffor arc totally iifilikc. But there it no occaf.on for 
tnuch argument to convince us, that the fiift part ot 
this hypothefis is not only gratuitous, but unwarranted 
by any geit^ral phcnointiia. Wc know that a magne- 
tical bar may have its roagnefifm vety differently ddpo- 
fed ; for it may have more than two polct^, and the in- 
termediate poles cannot have this dlfpofition of the mag- 

netifm* 
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litilfiP. SlUi* a f'i.iYdfitli.ii Id perhaps pNjTihle; but is 
h\ n»> ]f^' 'US ur i veil freijuent. \^^e ate: ilil- 

piifeu ro ihink, pcriT.'iucnt lifin nuili liave 

ip.tcrliry tiimmithinir m ihc veiy exireK<ity oF the 
bar. ^riu* uaJei may giicis at our reafons fioin ulial 
iii fitil m Ki-tcTRiciTy, SupfL n® 22 j. 

'The folloviiiig very curious and iiiftmctive phtiiornc- 
non was the firft thing which greatly cxeitrd il e cuii- 
ohlv of the wiiter of this article, and long puzzled luin 
to explain it. Indeed it was his cndeavouia to explain 
it which gradn illy opened up to him the theory ot the 
mutual action of rn:ig ctb contained In theic paragraphs^ 
and firfl gave him iM'caJiori to admit e the fagacity of 
Dr Gilbert, and to fee tlic connecting principle of ihc 
\all variety of oh^tivationa and exper ine ' tb which that 
philofophcr had made. It ftems owing to the want of 
this coiine^lirg prlr.ciple, that a book fo rich in faCia 
flioiild he fo liiik rtad, and that fo many of Dr Gilbert’^ 
obfervatiorjb have been publilhed by pthera as new dif- 
eoveries. 

Amubng hirnfLlf hi the fummer magnetic 

experinru nts, I wo large and ftrting magnets A and B 
(fig. 6 ), were placed witli their difilmilar pdes front* . 
ir.g each other, and about three inchei.-spaiiU . AiinsB- 
fieedie. fuppoi i cv! on a point, was placed bttWCetl ttieiA at . V 
D, nnd it aiVanged itfelf in the fame manner as iKc'peft 
magnets. Kappcnii'g Fo fet it off to, a good ' 

on the I'lhk', as at F, he was furprifed to fee it itptoc*'. 
il’utelv' turn round on its pivot, and arrange itfd£ fieii%r. ; 
!)- in the opj)oruc dircclinn. Bringing it back (a Q ; 
7A(b>rcd it t(i its former poiition. Carrying it 
ally out a'ong l)l'\ perpei’.dlcitlar to NS, he 
it to become I’tnhbly moic feeble, vibrating, more 
ly ; and when in a ceitain point it had no pQlarit]f.>\ 
wh.itc\ci towards A and B, but retained any pofitipn * 
tl.cit was given it. Cairying it farther out, Stagi^fiil ac^ 
cjuirri' p.)lanty to /V and B, but in the oppqfite dir;^,^ 
lion ; for it nv>\v arranged itfelf in a poiition 
pirrillcl 10 NS, but its noith pole was neat tQ N> 
ilc foiith pole to S. * - , s ‘\* 

'riiis fingnlar appearance naturally eactted Ms atfed* . • 
tio'i. The line on which the magnets A and B wrr 
l lpftJhad l.i'tn maiked on the table, as alfo the Jm«.. 
”1)1 perpendicular to the former. The p<>mt £ was 
now marked as an important one. ' The experiineiits 
were iuttrrupted by a friend coining in, €Q whom fuch 
things were no entertainment. Neic day, wifhing to 
repeat them to foine friends, the magnets A and £ 
were again laid on the line on which they had been 
c'((I the day before, and the needle was placed at £, 
ixpcdtliig it to be neutral. But it was found tohavc 
a confidetablc verticity, turning its north pole toward 
the magnet B ; and i I required to bcjifakin farther out, 
te ward F, before it became neutral. While ftanding 
there, fomcthiiig chanced to joggle the magnets A and 
B, and thry inftantly ruflud together. At the fame in- 
iiaiit, the little magnet or nttdli; turned itfelf brilkly, 
and c-inaiiged itfelf, as it h'4ddone the day before, at F, 
cuiveting very brifkiy, and thus (hewing great verticity.. 
'l‘hii naturally lutprifed the btholdtrs; and wc now 
found that, by gr.'idually withdrawing the magnets A 
and B from each otiier, the needle became weaker — 
then became neutral -and then turned round on its pi* 
vot, and took the contiary ps^fltion. It was very arnu- 
ing to obleive bow the Amply feparating ihc magnets A 
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nii<l r, -r Li'iiging th*:m together, rr?;!? rh. necr^Ic af- 
liiinc fiit.h a vp.ricty ol poiiLoi j .uul tligicvs oi v^vac iy 
ill t.ich. 

*1 lie needle wao now put in various lilu:»nons, In rc- 
fptci u> rlie two gicat inai>!ict»i ; iKinuly, olf at :\ Tide, 
and not jii the pt rut ntlicular DF. In thtfc lituatiurj^, 
it took an incoiici ivablc vMricly <if poi.tions, wiiicfi could 
not be reduced to aiiN rule ; ai'ii in inoJl of ilum, it re- 
quired only a motion of one <if the great magnets fir an 
inch or two, to make the needle turn bn'fkV round on 
its pivot, and aflutric a pofuioii nearly oppofuc to what 
it h?.vl before. 

But all'this was very puzzling, and it was not till af- 
ter feveral montlis, thut the w/iier of this aitide, ha- 
ving conceived the notion of the magnetic curves* *wns 
in a condition to explain the phenomena. With this 
aOilUr.ce, however, they are very clear, and very in- 
ftrufUve.- 

Nothing hinders us from fuppofing the magnirts A 
and B pcrfe^fly equal .in eVery rcipedf. Let NHM, 
N£L« be tyo.rnsgnsitio euryes btloii|rir\g to A 4 U»at 
iS|Tuch that ibe afrang^ uf^f i^ng^tbeiangent 

basywo curver 
otjbest' 

c 


xirhthe::^': 





KfG, h^ 
or turned to*. 

w«^.A- ' ' tabes, a pofilion 

Pe^.bi^aing with its north pole 

toward A. . , " y\} i '• ' 

%Let the deedle jte . placed in B. Then, by tlie ac. 
tiootof the nt|l^<iA, it would be a tangent to iWT**"' 
curve NEL, with its north pok pointing to F. But, 
by the adiojB of B, it will be a tangent to SILI,. with 
its nor^ pai)e;pploting to D. Tbele aAions being flip- 
pofed eqimland oppofite, it will have no vertrqity, or will 
be neutral, and retain any poiition that ib given to it. 

The curve iSEI iotcrfeilii the curve NHM in*!^ and 
The fame rcafonlng (hews, that when the needle 
Is placed at P, it will arrange itfelf with it?; jiqrth pole . 
on the angle SPH : but, when taken to ,* it will * 
ftand with its north pole in the angle F.(^M. 

From tbefe fa£t8 and rcafonings iac mint i*ifcr, that, 
ibr every dIAance of the magnets A and B, there will 
be a feries of curves, to which the indchnitily fhort 
needle will* always be a tangent. They will rife from 
the adjoining poles on both jjdes, ci offing diagonal 
ly the lozenges iofraed by the fkimiry or siMFce 
curves, as in lig. 6. Thefc may be called compound 
or bteoNOAzy magnetic curves. Mpreovrr, ihefc fc- 

egndary 
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con<lar.y curves will be of two kinds, arcordin;^ as thiry 
pdf.i liie HrH or ftcnnd interfedioiis tjf the pii 

in.iry curvtrs rn-.l lb'.* ntcdU* will have ojipofite pnhtiutiu 
vIk'!i pheed on ih'-m. two lotr oiii^t's will he 

fy>arincii l)y h curve in the tircuiii*ocpre of 

v'iir!i ihc ueecUc will be neuir.il. curve paHVa 

ihjou^li the r'oiiits v'hcre ihc primary ciirxes touch each 
other. VJc may ciill ibis tlic /itie of mutriiliiy or iiiac» 
tivityr. 

We now fee dillitidly thccfFcA of bringing the mag- 
ntts A auvl D nesier together, or feparating them far- 
ther fium eacli other, by bringing them nearer to 
eacli other, the •point E, which is noiv a point of neu- 
trality, may be found in^he faomi interfeaion (fuch aa 
F) of two magnetic cutves, and the needle wilUake a 
fubcoiitrary poj^tiofi. By dvawing them farther from 
each other, E may be in the frf interfedion of two 
magnetic curves,, and the needle will take a pdfiUon fi* 
milar Xo that of C> 

If the magaeu A aod. B placed fo a* to 

form a ftralght Hue witViheir foiir p^es, but have their 
axes making au angde iriiK each eonud^ arid 

lOterfefttoriS rif thSit^t^ding eiityea'^ Wy dif- 

ferent from: tlK3& 

the hcedfe U it 

from wbkt- h, W ' 

pf^i» arttd^^ 

fii^' 

bp^^' to' 

ei^h\othav,;it'&''i^^ the 

iiried^e. jiiuift be have 

i«eh defcribing. Wheii' piriced tfiC line 

1)F, baween two ms^oets, 'poM front 

each othecin N and S, its north pofe yrill always point 
away from the middle point D. “ ^Therc will be no neu- 
tral point E. If the needle be 'placed at p or Q^, its 
north pole will be within the angle EPH, or FQd. 
This pofjtioD of tlie magnets gives another fetof ftcon- 
dary curves, which alfo crofs the primary curves, pafliug 
diagonally thniugh the lorcnges formed by thrir interfec- 
tiou But it is the other diagonal of each locen^ lyhtcb 
is a chord to^thofe fccondsry curves. They '^”1* thert?- 
fore, have a form totally different from the former fp^ies. 

Thc’conlidcration of this compounded inagnetifm ta 
important in the feience, both for explaining complex 
\i|^iiion..pl,c:iu>m<biu and for advancing our knowledge of the 
■great dchcfcratuin, the law of mngnciie adtun. It 
icrvcB this piu||olc' remarkably. By employing a veiy 
fmall hccdle, ihe poinu of neutrality alceitain very near- 
ly vv^’.ere the iiia^MUlic curvts have a ei)mn:<i:i tangent, 
and Hkv'-s the politw»ii of this ir.i gem. By [ being the 
two irtagncts io as to foini vjnKUS angle.- S\illi each 
oUier, we can, by rntJii.a ol thcle r.eni.al point-, know 
the polilio*' of till* I' ligdit in <vtiy pnint ot the curve, 
and thus iifoertiiia the foiin oi tbe emve, '.'tid the 
law of a^aioii, wilh ecnf'deul It aeem i he wii- 
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ter of this article took tins method ; and the refuh c»3n- 
firmed hun in the opiiiiiU), that it u.i‘» in llic *!ivtue 
duplit ate ratio I’f the dihain.(.s. ‘'J'hc cblt f 'otih.i.'i'j 
the onh ) j^oiUifl of erroj leernrJ tn he tiji (hfj i.lrv 
p»-ocurli«g large magnets, havu-.r .1,, action 1 1 c .ch pr|.* 
very much conctriliatj«l. l.Hi'/- ni.i.r n.uft lie 
ployed. He attempted to niiikt In- h, c-.-nliHing of 
two (plitrical bully, joined by a llcnd^r r.'h But he 
could not give a ftroug magnet ii'm to ma - 1 iir, oi this 
form, and was forced to m^ke nfe of coinroi.u the 
poles of which arc conficicrably 'Jilfufeil Tins ijHu- 
fion of the pole rcndeib it very diflkiot to hLj!:! Aith 
propriety the points from which the dil^anccs arc to h* 
cUimaitd, in the invclligailon of the relation btlwcen 
the forcTB and diftances. 

He tried another method for arcert.ini:i';r this !.> 
much defiled law, which had alfo the fame rcfiilt. Hn. 
ving made a needle coufifting of two balls Joined by h 
flender rod, and having tc.nched it with great care, f j 
that the whole fti*englh of its poles feerntd very liiile 
removed from the centres of the balls, he counted the 
number of horizontal vibrations which it made in a gi- 
ven time by the force of tEncflrial magnetifm. He 
then placed it on the middle of a vtry fine and l i- ^j 
magnet, placed with its poles in the magnetic meridian, 
/'the, north pole polling fonth. In tins liruaihni h-; 

' driUriSi^d the vibrations made i” a. given lime. He tlun 
: Mfetl it Up above the centre of the large magnrr, till 
,tlie diftance of its poles from ihofc of the gre^t mag- 
net were changed in a certain proportion. In this fr- 
tuition .its vibrations were again counti. d. i i v. i . it icd 

'.. triple fame way in a third tiniaiion, conii '►i.hJy mote 
'' nemote from the great magnet. 'I’h.tn, h:i\ing n.aJ.* 
the proper reduction of the forces ct^r'-tCponding i i ih? 
obliquity of their action, ihr fuicc of ihe poUi- • f t!:* 
.'givat magnet was computed from tisc njinV^r t'i‘ vib f- 
Jtfons. To ftate here tlie circnniflar.cvs of tl.v.* 
tzienty the neccirary rcduCiinns, and ti e v,h;.!c c(m pu- 
jtatbhiif' wwdd occupy fevt^al p^ge-i, vnd to m i iulli- 
gic?nt fcadlT would anlwcr liirh- pm j o/e. ^'lr Lsmh'. 1 1 's 
.‘excellent difieriation in the 72^ vc.l. of the Aiti . ifi 
de lierliti^ will /licw' iht prelix'ly r’ncl :iitiii acy 
of' this fiivcftigaiton. Suffice ic to fay, ilui tliLlt- ex- 
perimeriis were the moff couhllem with uil.. . ot 
my made by the iviiterof thw article, with ihe vu v ot 
afeertaining the law of magnetic action ; and it i< k . 0 :'- 
ly from t^ir refuh that bethinks himfclf iinthcni-.d t > 
fay, with fomc confidence, that it is invetfely ps the 
iqtiare of the dlllaacc. Ihcic cxptrimenis were iinl 
made in a rough way in <769 ir.d 177^. In '779, 
cbfervihg that Mr .^pitaus fetme ! 10 think the adion 
inverfely ns the diftance (fee his TerA.w. V.'irr. ii'kVi-. 
ri § 301. dec.), they were repeai:d with viry 

great care ; and to thefe were adihd anotl'.ei fu t f cx- 
pcrinicnts, made with the fame nipgc.ct and the f trnc 
needle, placed iu>t above the magnet, br.l at one f?dc 
(but always in the line through iheccr tie, ptrj tndicn- 
lar to the axis, fo that the aiViems of the i\\o p !c5 
might be equal). This dilpofition tvidenlly 1 ir.t l uc’i 
the procefs exceedingly. The rcfnlt of il c wl eh- u.'.', 
Hill more fatisfaclciy. This conclidion !•» alio n.r .urs - 
cd by the experin tuts of Mr Coulomb in ch*. M i '• irs 
of the Atf'.c’cir.y' of Scici.cts ai Piiis for i7S<> and 
1787. It would lerio h* I t pm My wt‘i cltn- 

blifhed. Auplbei iisciIkkI, vvLicii luiceutuflc of 

(j i c-jui’dciublc 
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confuler.iMo nccur.iry, rtnl remains to be tiicd. It will 
be ii; iliK time. 

Siuh then are the l-lws obferveJ in the nm- 

I'mI cl nu^nvtn. We rliink it foarcefy neccHhiy 

to enter inti* u farther detail of their confeqr.etices, cor- 
refpoMilirn^ to the innumerable varieties of portions in 
which :hey may be placed with reTpe^i to each o»hcr. 
\Vc <iM confident, that the fenfiblc anions will aKvays 
ft found aj^rteable to the legitimate confequtnces of 
i)»e general proportions which we have eltahlilhcd in 
the preceding paragraphs. We proceed therefore to 
conlider fonie phylical fa^s not yet taken notice of» 

V. liich have great Influence on the phenomena, and 
greatly afiill us in our endeavours to underiland fomc- 
-r thing of tlicir icinoto caul'e. 

ntt'f ’i Magnetifrn, in all its modltications of attrad^ion, re- 
inp.iij pulllon, ard diieolion, is, in gonetal, of a temporary oi* 

' V-' pciiiiiing nature. The bed loadftone'* and magnets^ 
uidet's kept with care, -?uid with attention to certain 
circiimltances, arc obfe-rved to diminifti in their power* 
Natural loadflonts, and magreis made of tteel, temper* 
td a-n Jjard as polfible, rttaiii th^ ir virtue with greateft 
cbltlii.'.cy, and feldom lofe it altogether, unkfa in litua* 
t{vuis which our knov/ltdge of magnctifm Uachea us to 
be ui'fjvoiirable to iu durability. M^igoetS of tciuper- 
cil fit! I, fiich is uful for watch- fpringSt are touch 
itiDiij- weakene:!, part with a greater proportion of » 
rhe.r force by finjple ktepirg, and iisally retairt Ut|)e 
or none. Soft lleel and iron lofc their inagnetlGn tk 
mod as foon as its producing caufe » reoiovcdi 9pA 
cani.ct ! c made to retahi any fenfsble portton of it^ uu- 
IcA tli'.ir n\etalho ffate hiffer fome change, 

I. Nothing tend-i fo nmeh to impair the power of» 
magnet as the keeping it in an improper pofitioo. If 
its axis be placed hi the magnetic dire£tion, but in a- 
coiitrary pofitlon, thht i*?, wuli the iicmlh pole of it 
whert tne fouth pole tends to fettle, it will grow wewh- 
cr f-oui day to d ly ; and unlcls it be a natural load*, 
iiuue, or be of lijrd tempered fUcl, it wilh aGet fi6< 
<ei\ long lime, lofe its pow'tr altogither. 

'2. 'i'his diflipaiion of a llroug magnetic power ia 
greaily promoted by heat. Kven the heat of boiling 
water affrds it fenfibly ; and if it be mside ml hot» k 
’is uiticely ddboyed. *1 his lall fad has Kmg been 
known. Dr Gilbert tried it with many degrees of 
vioUnt heat, am! found the confequcnces aa now dated; 
but h:oln^ no thermometers In that dawn of feience, 
)*c coni J not fay any thing precife Ke oidy obfervc.% 
it is deflroyed by a heat not fufScienl to make it 
Vi'flbit in a dark room. Mr Ciutloo found even boiling 
water to weaken it ; but on cooling again the greateft 
part w'2"i recovered. 

: What is more remarkable, magiutlfm is impaired 
by «ny .ough ufage. Dr Gilbeil found, that a inag- 
nit wlfich he had impregnated very IWongly, was very 
muth Impilred by a fiegle fall on thr floor; and it has 
btin oblerved fince his time, th'it falliitj^ on ftoucs, or 
Tcetiving any coucufTion which cauh-s the inagneC to 
ring or iburid, hurts it much more than beating it. with 
;uiy thing loft and yielding. Gtliidu^g a natural load- 
rtonc with coarfc powdos, to biing it into fhapt, weak- 
ens it much ; and loadfb.uei hotd j therefore be redu- 
ced into a fhape as Ih.lc d iVtrent from tl.. ir natural 
foim as pofTible ; and thi'i iliguld be d<*i.o briikly, cut- 
ting them witli the tliin diflvs of the lapidary's wheei| 
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cutting off only what is neceflary for leaving iheir mofl 
active parts or poles as near their cxtiemiiica as wc 
can. 

All ihcfe cmifei of the dirnimit'Oii of magnctifm arc 
more operntive if the magnet be all -the wlnlc in an im* 
proper pofitioii. 

4. JLitilUy, magrietifm is impaired and deflroycd by 4. By other 
placing the mavinet near another magnet, with their fl. Jnngiict>, 
milar poles fronting cacfi other. We have had occa- 
iion to remark this already^ when tnciilioning the ex* 
pevimciits made with magnets in this pofitinn, for afeer* 
taining the general laws or variatioud of their repiilfion. 

Wc there obferved, that magnets fo fltuated always 
weakened each other, and that -a powerful magnet often 
changed the fpccies <*f the fteurdl pole of one lefs 
powerful. This change is recovered, iu part at leafl, 
when it has taken place m a loadlione or a magnet of 
hard Uccl ; but in fpring tempered Itcel the change is 
generally permanent; and almolL. to the full cxtpnt of 
its condition while the magnets are togtiher. It is to 
be remarked, that this, change, is gradual ; and is expe* 
diled by any of t)ie other caafes» particularly by heat 
or by kpockirig-* : 

On the other hatnd» mpgRet*^ is acquired by the Ma^iicnfm 
fame loeansi wh^ Hoilje other dlvcumliances arc at* he ac, 
tcuded'tpi 1 v ^ • ■;. ' ' ■ , • • 

Ja tfie. mag- 

By nngp. 

nctie 

nngi^ii!iitii' ai!qpji^;ihk cor* 

pad ■ tfeik . . 

him: f 

'polef . ami ' 

'fo^«ky.ys^Ly ' 

yiioe.fe^e.of- 

guilme kburo^^ rfaya he) it 

bar of a hand rafl to a ^ 
ink higheflb. part of the kcepk 
of St. O^!|^(>ultorch fo'fidjihhtsrgH k very rragretical ; . 
and the tipper eiifd of. tt, where k is lodged in the ilouti 
i& a rigorous Asuih It is woi*th notice, that the 

parts of fucH edd bars acquire the ftrongeli^ magnetifm 
when their metaUic Itiftc is changed by eapoiiire to the 
qir, becoming foliated and friable. It would be worth 
while to try, whether the xlhiops marlialis, pixi^luced «- 
by Hearn In the experiments for dec«impi.>rii<g 'watetT^ 
will acquire magnetifin during its production The 
pipe and the wires, which are converted into the fliining 
'^iluopsy (hould be placed in the magnecic direction. 

Z. If a bar of Heel be long hammered wh.ile lying iiu By 
the magnetic d-rc^tion. It acqiirrtfs a f.‘iWible magrHlifmm^mg j 
(Sec Dr Gibert’s plate, repafnitirg a blarkfrnifh ham- 
meriiig a bar of iror. in the inagneiic direction). Tho . 
points of drills, efpecially the great ones, ^ which are. 
urged by very great prclfurc ; and broaches, woi'ked- 
by a long lever, fo as to cut the iron vey fal!, acquire 
a llrong uia^iietifm, and thr lower tud always brCoints 
thr noilh pole [PhiL ranf, xx 417.) ILvrn driving 
a hard Heel punch into a piece nf iron, given it magne- 
tifm by a lirigle blow. In fhort, ariy very violent Iquctite 
given to a piece ol tempered flctl renders it magnetic, 
and its polarity corrcfpontls with its pofllion during the 
exj-enment- We can fcarccly take up a cuiting or ho- 
ling tool in a {iiuth's fliop ihaik not maguelical. £vrn 
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luft'^RccI and iron acquirr permanent magnetifm in this 
way. Iron alfo acvjuircs it hy and htcaking. 

Jt is rhcTidort* difh^ uit to pn»cure piccLs of iron or Reel 
totally void of dettrminate and permanent magnet ifm ; 
and ihii Ircqneiitly nuo.4 the cxpciiment'i mmlioned in 
the lirll paragraphs of this article. 'I'he way therefore 
to enlmc Inceeiu in ihi fc txjicrirnents is to c'epirivc the 
rodtj of llieir r.ccidental inagiielilrn, by fomc of the me- 
thods mentioned a little ago. I^et them be heated red 
hot, and allowed to cool while lying in a dite£lion per- 
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heat makes iron unfiifccptitde of m.ignctifrn while in 
that date, it predii'pofcs it tor becoming magtictical. 
When a bar of (leel was midc to av.quire magrjctifni by 
tempering if in the magru lical dircHion, we fonnd that 
the acepnred magnetil’in vvai nuuh lirongcr whun the 
bar was made hrll of all verv hut, even akhongh allow- 
ed to come to its moll magnctical Hate Ltfore cucnch- 
ing, than if it had been htaicd tmlv to that dej^rec ; 
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n«iy, wc always found it ftronger when it was ;vo,nched 
wjicn red hot. We offer ro explar.atioii ?!: prclVnt ; 


pcndicular to the magnetic diredion (nearly E. N. E. our foie bu fine Hi jull now being to ftat? fa^ts, and to 

I rxr o T\r ‘ ^ r . ... 


and W. S. W. in tl.'s country), 
y heat- 3* is-obferved to dcflroy magnetirtn, £c> it 

may alfo be employed ti^ induce it on fubilancea that 
are fufceptiblc of magnetiTm. Dr Gilbert makes this 
ohfervation in many parts of his work. He fays» that 
the ores of «ron which are in that paiticnlar metallic 
ilatc which he confiders as moll fumeptible of nrigne* 
tifm, v'ill acquire it by long continuance in ft red jieat^ 
if laid in the magnetic diredtoh* and. tba^ their polarity 
is conformable to tdieijr pofuiont tfic^mafs 


generalize them, m the hopes of linding lome U^t which 
lhali contain all the others. 

4. The moll acquiinions and changes of 

netlfm arc by juxiapofiiion to other rnagnit.-i .md to iiuJi.' ^ 
As the magnetifm of a load ft one or magnet i-i wtakc ti- 
ed by bringing its pole near the iimiliir pole of anoilier 
magnet, it is improved by bringing it nt-av the oilier 
pole ; and it is always in^roved by bringing it near any 
piece of iron or foft ilecl. 

Uut this aflion, and the mutual relation of magneto 


which is next the *hd common iron, being the ;noft general, and tlu'inoll 

alfo made many experiments on tron. cttitousend inftrudive of all the phenomena of magne 

pofed to ftroiig heat» W SpcH merit a very particular conhder;.tion. 

experiments hAw ^ r .ir 

grm nurtber. ■] " ^o^nmnuanon .f 

on rdds of trim ; TU'wt whole may be comprehetidcii in one propoHnoii, rc, 

»cr, and may be faid to conuin a (Xi.v.olctc theory of mair. 

pemanent^ii^ni^ll^to. 


MPuAdamcDtal ptopofilloiu 

(tpiW Insij|^'4|til^ ■ • if ny piece <*/ iron, when in the m 'l^hhonAooJ •:/ a mn *^ 

magnet, md itt polarUy u fo J'.fp'jhl tbui i/>c 

with " ifertlitt ' kutarmfi /r jr// if nutfu/i/Jn nttr/iFl i'.itJi 


nirt.iin.* 

,MIl 

j'littfn: . 


; '-llic phenomena which refult from this fnndamtntdl 
principle are infinitely various, and wc mull conu-nt 
' '' • qtirfclves with del’cribir.g a fimplc cafe nr two, vilpch 

ing ^ Upper endt wiU fufficiently enable the reader to explain t vn y oifu r. 

4 g'mdtwttyy. W^wie/kycti^ . :-T4ikcx hr^ and ftrong mugnet N.A.S 7.), ..-f , 

N^ifirt wi acquired this i^llH is the north, ami S the fouih pole. Let it be ,. 

arodlyWatrij^tingleV'^^l^l^i^ properly ivpportecl in a hori/Amt-d pcMirioo, witii iis‘. 

In theft trials the poh^iiy was always 'd(iiniatt 4 ' by pol^ free, and at a dift«ncc from iron or orh r bodies. 
iht action on a mariner’s needle, and the intenlity of Take any finall piece ol common iron, not excrt . ing 
the magnetifm was dlitnateci by the d:eWatk>ncaufed in two or three {Aches in length, fuch as a fmall key. 
this needle from its nstiiral pofttion. Dr Gilbeit made Take alfo another piece of iron, fuch as another fpi.iikr 
a very remarkttblc ohfervation, which has fince been re- key, or a bit of wire about tlie thickuefs of an ordiiruy 
pea tecl by Mr CavalUi, and published in the Thlloffiphi- qutlh 
"eSf Tranfadions r.s a remarkable diftdvery. Dr Gil-, i- Hold the key horizontally, near one of the polc.q, 
ben fays, p, 69. “ BncUhim ft rreHm,,Vitiuie I^hUma ap- (as (hewn el 1.), taking care mn to touch the pole 
pone njerfvrh exri/o f Jit:t xcrf^rhim, net (td ude ftrrum^ with it; ami then bring the other piece of iron to ihc 
convirtiinr : Jetl JifUtm ui primum de candore aitgaAntu^ Other end of the key (it is indifferent which pole is tlius 
lum rt'mifer:t^*cot}fu'u idico/* In feveral other parts of approHchcd'with the key. and which end of the key is 
his treatife hr repeats the fame thing wiuh diffcicnt cir- held near the pole). The wire will hang by the krv, 
tuniftances. It appears, ihvrc lore, that while non is and' will continue to hang by it, uhcri wc giaduaUv' 
.red hot, it w ntit fufccptiblo of m?gneti(m, and that it wkhcraw the key horizontally from the magnet, till, at 
, is during .Ihj cooling in the magnetic dirc 61 ion that it a certain dillance, the wire will drtip fton» the key, bc- 
acqiilres it. Gilbert endeavoured to mark the dtgi*ec caule the magnetifm imparted from this diftance is too- 
of heat inoft favpiirahle foi this purpofe; but Vicing un- weak. That this is the. foie reafoif* of its dropping, 
provided with ihermometcrs, he could not determine will appear hy taking a fhortcr, or rather a ilendcrer, 
any thii’g with piecilion. He fays, that the vcrfoiium, bit of wire, and toucli the remote end of the key with 
or milliner’s needle, i^as moll deranged from its natural it : it will be fupported, even though we remove the 
pofition a little while after the bar of iron beafed to key ilill farther from the maguet. 

2. Hold the key below one of the poles, as at n or 
and touch its remote end with the wli-e. It will be 
fufpended in like manner, till we remove the key too 
far from the magnet. 

3. Hold 


V? 

'r i^dvi 
\vt r i. Jii- 

.1 Ik. ttCu- 


ftiiuc in da) -light, hut wa.s dill pretty bright in a dark 
room. Ibit there arc other experiments which we have 
made, and which will be mentioned by and bye ; by 
which it appears, that although a bright red or a white 
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3 . 1 the key lli-* nnljR, ?.i» at n 4 . or 

loiK’li it'' 4<V|at»J!it end wilh ihe wire (tohin^j r;\-o t‘* »t 
the 'vi’e lio alfo touch \\w nnj^net }. 'PliC wire 
uiU ilill be by the key, till both olrc removed 

loo far from the niaj,MK’l. 

Tbt;t4 It appears, that in aM tbefo fitnationa the key 
lia-J flwwn the chaiafteriftic phcn(ini«=tum of 


naroely, attra^i:< u for iro^.. In ib.e cjcot ’’i-n* -U witb 
the key hi Id above the pole, the wire \* in the fame 
(it\«ukm in rtfpt^^t to tlifrn ::3 the kev is when 

held below the pole ; b’lt t he aCtionc are motual. A a 
the key attracts ‘he wire, li> the wire attracts the 
key. 

If the magnet be fnpportf d in a vertical portion, as 
in fig. b, the phctiointin will be the fame; and when 
the key is held directly above or directly below the 
pf)lc, it will c;jrry rather a heavier wire than in the ho- 
ti/oiital pofnion v^t the and key. 

Inllead of approaching »h.e magnet with the key and 
wnVe, wc may bring the magnet toward them, and the 
pheriomtna will be Itill more palpable. Thus, if the 
bit of wire bo lying on the table, acd we touch 6 i)C end 

it with the key, they will fliew no conncAioa what* 
vver- While we hold the key very near one end of the 
wire, bring down the pole of a magnet toward thekeyi 
I'l ’ we (hall then fee the end of the wire tife '^p'tftfl' 
liick to the kty, which will now fapporl k. iin( 4 ill^‘ 
manner, if wc lay a qirantity of iron hlinga on the 
.«nd touch them with the key, in the abfeRce of 
r'cy/Kt, we hnd the key totally fnadive. 
t.'iii’,gi\ig the magnet anyhow near the key* ’-it 
h^l.ly tie iron hlings, and gathers 4fp a 

rftl-ei'.'.. " ' 

In ti)e next place, this vicinity of a magnetic 
of iron givts it a diredive power* ' I*et NAS (fg-Q.) 
he a inugiici, ?nd ilC (n^ 1.) a key held near the 
tjo' ih pole, and in the dire^ion of the axis. ' Bfinjii'ji’ 
vei^y (mall mariner’s needle, fupportedon a (harp 
•jt .M- thf. end C of the key which iV faithtft mnfi 
\Vi ihcill fee this needle immediately ttim its jicile 
iMivards C, and its north pole away from C* -SnuS pc'* 
liJi'jii of the needle is indicated at e,' by-^markamg iii 
i\r rih pole with a dart, anditsfouth withtacrofs* Thus 
it ipptars that the key has got a dire^ive power like 
.1 n.rigntt, and that the end C is performing the ctilce . 
nf n north pt,k*, aiirafting the fouth ptjeof the needle* 
anti rtpcliirg its north pole. It iray indeed be faid, 
rh:jt the iit edle at c arranges itfelf in this mannir by 
fhe d;r< dive power of the magnet ; for it would lake 
clit fame pofilion although thi* kty wvrt away. But 
I we place the n-edlc at /•, it will arrange itfelf as there 
rvpreltiutd, fhevving that it is inllue.nced by the kty, 
and m.t (wh«'ily at leidl) by the magnet. In like man- 
ner, if wv plate *lie needle St <7, we fh;.U Itc It turn hs 
pol-f luwAi d B, nolwithitanding ihc ;itiion of tht 
nitg' Ci on it. Tliis action cvidenily tends to turn is 
noiih pole quite another way ; but it is infliicnred by 
* ' and B IS rxifonniiig the olfice oi footli poh;. 

Jn like miURCr, it vve pldce tlit kty as nt n' 2 we 
■ludl obferve iLt end B aitiar:^ the fomh pole of the 
needle placed at a, and the end C attraO the nojth 
pole of a uecdle placed in f'. In tl htii'itjr^n of (he 
xey, wc fee that B prifotm^ the offict oi a noitU poh, 
o»d C ptTforji > t?ie oFuc of a ioibh p:>L-. 

IhuB it j'ppcd'.j thni ili. l.i. y ill !Lo‘. I. nLuciliitiii ha=- 


become a magnet, pofTefTed of both an nttraftive and a 
dirt(f>ive power. It has acquired two poll 

I^allly, the inagnttilm of the key i^ fo 'bip'dVd, that Tho .arrsc* 
tlu* two magnets N/tS .mJ liC mull mutoaily attrat‘‘t i 
each other; for thvir dilliTihir poh-i frjiit ea»*h other ^ 

Now, it is Ji mviiTfr of \i.nForm and uac«)iitr3cll ::t.’d oh- 
fervation, th-at wlicn a piece of iron u thufi placed near own tern- 
a magnet* and the dirpoi’tioii of in m ignet-lni is thus 
examined by mc'^ns of a mariner’s needle, the ”** 

tion w Inch that two permanent magneoi with their 
ptdes fo diipofed mnft attra«.H each other. The piece of 
iron, therefore, having the fame magnetic relation to the 
magnet that a Hmilar and llmilarly difpdfed m;igntt has, 
mn/l be affefted iir the fame njmincr. We cannot, \yf 
any knowledge yet contained in this article* give any 
precife intiinatk>M in what way the pohrilyof the piece 
of iron will he diffKifed. This depend.i on its ihape as 
tniicK aa 6n its pofition. By deferibing two ot three 
CKtmpleSjrii notion it ebviooOy wough fuggefted, which, 


akhotigWxtr^mlbly jgi^tiitoiia, ihd'^rhaps erroneous* 
ia of fervtdei. be^fc f^4ias 'asibto^y with the 

bbferve^mpeamr^ ‘ ** 


pSdif -ot yrifcljc hejd hear the 
held ill the 

iit,e ev^ t porth 



^ neat it, , . ' 

^ jh ceiitfe,:jkti<! evtfy 

pert w® have Ike virtue cf a north 

pofe.'' ' ’ 

,,;If .the piste, (haped, with points like a ftar, each 
of thefe p^ma >31 ben very diAioft and vigorous north 
pole. 

Something like this will be obferved in a piece pf , 
iron of any irreguK^r lhape. The part immediately ad- 
joiuirg to the north pole of the magnet will have the 
virtue of a l«ni^ pole, and all the remote protubeiancea 
wSl be north' po)c 9 . 

The notion natiiridly fuggeilcd by thefe *appearancea 
is that the virtue of a north polc*rccrni> to rcfide in 
foinething that is moveable, and that irj protruded by* 
thy fiorrh pole of the in;*gnct toward the remote parts* 
i i the iron ; and is lliii.* ecnllijMti d in alVihe remote • 
edges, points, a?:d protijl»cTaiict' 8 , much in the fame 
i#‘ irinrr?s rit/tneity is obicivc J 10 l)e p**oii iidrd to the 
i-ernoic parts and p'-olubt rarct« of a roiidMc‘iin;j body 
by thepreknee of an overcbinged b«id>. T’hin notion 
•v.II griatly alTiJl the iin?giMation ; and its ^ onuoutiiccs 
nuiiTi icfembltf what w'e«‘buivc. 

Ac a fnlber muk of thr tou'qilttc ccnmiunicalioa’of 
evviy nwi-Mietic powei by rure \ii a magiu-f, wc 

iiv^y obfcive, that \hv wne \), eff'g. 7 2 . ai.d 

3 -v !l f'Kv. ort another wiir, :-.ud this LiLdur ; and fj 

. (m, 
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on, t() a niT'T’bcr on the flrciiglh of the mag- 

iKt. Tht' key has therefore become a true niagn« t in 
every jefuedt; for it iiidaces complete magticiifin on the 
cpj'e.ult w’l'L. 'I }»?.t tliib is not the fame operation of 
the gn-Hl (at lea'l not wholly lu), appeata hy cx- 

aniiiiiiici 'he ni i^niitiirri of D with the iiee<lle. which will 
be fci 11 to be mere infl lie- ceil hy D than hy A . This fa^^ 
lias bttn long known. The ancients foeak of it : 'Vhey 
obfti ve, iliat a h;aililor.e caiifcs an iron ring to carry 
another ring, and that a third ; and fo on> till the (Iriug 
of rings appears like a cham. 

icfption What has now been faid will explain a feeming ex* 

pJdijicJ. cep: ion to the univerfality of the propofitipn. If the 
key be held in the fitUHtion and pofition reprcfeiited by 
lig. lo. the bit of wire will not be attra^ed by it ;^an<i 
we may imagine that it has acquired no magneCifm t 
But if wc bring a marititr's needle, or a bit of wire> 
near to its remote end B, it will be. ftrongly 
and %w B to be a north pqle* nexdle Held 
to C will ali^ Oiew G. to pdc, .^Jfo, if Held 

near to I)» ii •. , (fciw li jb. pofcv ‘ .^low 

the ends C» kbtji of tte> 1 befog 

fouth poles.: they on ^ 

contrary, 
not 

4 . witb^b< 






^ ? ?*• ^ 






fides chiefly in two parts of jit, . whieb iHWe been a^ed 
its poles ; and that tbofe aiv the beli msgnets or load* 
ftones in which this activity is lea^, difluhbd ; and that 
a certain circumference of every load&one or marj^et La 
wholly inaflive. When a loadftone or magnet of any 
■rflApe is laid among iron hlings. it coheds tn^m on twO' 
parts only of its furfacc. and between theie there is a. 
^lace all round, to which no filings attach thcmielvea* 
We prefume that tiie reader already explains this ifS 
pearance lo.himfclf. Many things Ihcw a contrariety 
of aAion of the two poles of a magnet We have al- 
4‘eady ot^ferved, tlMt the north pole of a ftrong' magnet 
will produce a ilrong northern pulailty in the remote 
cikI of u fmall Heel bi'.i ; and. if it be then applied near 
Vo that end In the oppoliie direi\ion, it will dcilroy this 
polarity, and produce a fiuidicrn polarity. In what- 
ever thffe a<51ioiis may coniid, iheie ij fomething not 
only difterent but oppofui*. They *lo not blend their 
effedls, as the yellow and blue making rays 00 in pro- 
ducipg grttn. Thev oppofe taArh other, like Inechan?- 
cal4>rc(rure8 or inipulfjons. Wc hive evny ma; k of 
nK'clianical adioii ; we huve local niotioii, thongli un- 
ften, except in the gradif*.! progreflion of the niagiKti- 
tal faculties along the bar; but wc have it Jiliiuctly in 
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the ultimate the app’-oach or rccefs of the mag- 

nets : and in thefe phcnoiTuna wc fee plainly, that the 
forces, in producing their efT.-'ls ait in oppolite direc- 
tions* \V|jatevtT the internal invifihl^; motions maybe, 
they are compoud 01 tn')tlons whdU- ( qiiivalents are the 
fame with the equivalents of the uliiindtf, external, fcii- 
liblc motions ; iherch.Mc the interiidl motions are oppo- 
(ite and equal if the fciitible motions are fo. and con- 
xerftly. 

Adopting this principle, therefore, th.it the a^tione 
of the two poles arc not only different but oppor ^-, it 
follows, that if they arc alfo equal and aft funilarly, t;u.h 
prevffii the aftion of the other; and that there 
wiU be a mechanical equilibrium-- it may even be called 
a magnetical equilibrium. Therefore if every part of a 
flender rod, or of a thin plate of iron, lie in ihe pi. nc 
of the magnetic equator, the magnetic Hate (in v.h. t- 
ever it may confiff) cannot be produced in it. It v/ill ex- 
hibit no magnetifni ; have no polar faculties ; and wc c?.n 
fee no reafon why it (hould he atlraftcd by tlie mag^^.et. 
or fliould attrsft iron. We mull not forget to obrcr\e 
IQ this place, that iron in a ilate of incaiidcfct nec nc - 
quires no magnetifm by juxtapofition. Wc have ah 
eemarked, that iron in this Hate doc:. not 
..tbe jniiqrQeU If a bar of red hot iron be fot near Ti nr.t' 
liiier^f^fic^Ie, it does not sffcft it in the finalltlt dcp icc 
AtSft i^fhoft ceafes to appear red hut in day light, as h .h 
beep obTcrvcd by Dr Gilbert. All aftions that we 
kuw are accompanied by equal and oppolite re aftions ; 
‘aA|^]9ve fliottliL expaft, what really happens in the pic^ 
fl^ ^Ct^luiinaly^ that red hot iron (houlU not be ur.- 
mg^tcal^and atuaftable* 

There fo a very remarkable ciraimftance whic h ac- 
ijC6|9pinie9>tht whole of thfo communication of mirgiis.- 
tiTm to a piece of Iron. It docs not impau the pu»vf-T ' J 
df the magnet $ but, on the contrarj, improves it. 'Dij /'' ^ 
fi^was obferved, and particularly attended to, by Dr"' 
He remarks, that a magnet, in the hand.:, ol .1 
')Aii$vioii8 pbilofopher, may be made to impart mure rT'M<g- 
l^ifiU thm it{K>flefres to each of ten thoufand ba- d 
fleel, sud that it will be more vigorou'i than when ihc 
operations began* A magnet (fays he) may be J'podi i 
by i^udicious treatment with other magnets, but ni’ 
can touch a piece of common iron without bring in\- 
poved by it. He gives a more direft piouf, Tci a 
magnet carry as hearty a lump of iron p.s polfiblc by its 
Wer pole. Bring X^at iump of iron clofc t(» 
upper pole, and it will now carry more. Let ii he 
loaded with as much as it can carry while the jump of 
iron touches its upper pole. Remove this lump, and the 
load will inihntly drop off. But the following expcii- 
tireiu lhews thi:^ truth in the mod convincing manner : 

l.et NAS (fig. II.) be a magnet, not very l<ir;.{e, 
nor of cxlrcrue hardneis. Let CO be a llroi.g irm 
wire, hanging per pcfidicularly from a hook by a Ihorr 
thread or luup. The magnet, by its aftimi on Cl), 
renders D a north pole and C a foulh pole, a. id I'u; 
polarity of D's raagnrtiim fit;, it for being atiraA*>ci 
Let it adume the podiion C e, and let this be vv- v 
carefully marked. Now bring a great bar of iron / B 
near to the other end of the m^.goet. We Ihall inlla j-- 
ly perceive the wire Ce approach to ihc/uuth pule 01 
the m?gnet, taking a pnlition C /, Withdraw the bar 
of iron, and will fall back into the p^.tirion C^. As. 
wc biir»g the iron bai gradually nearer to the magnetv 

llifc 
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the yi’Ji'C will ch*vi;fte taith*?!’ from th'* pi •pv*iiaici!lar» 
niid when the b^ir li touches the majaiet Cl)| will ilart 
a prer.t way forwa. il. It h alfo fat t her to be obferved, 
tliuc the larjjtr the bar of iron ia, the more w(ll CD de- 
viate from the perpendifular. 

N »w this niMll be aiciibed to the afth)n of the bar 
nil tlie magnet. For if the magnet be removed, the 
l^.ir alone will noakc no fenlibic change on the poiitien 
ot tljc wire. We know that the bar of iron bteomee 
inagnctical by the vicinity of the magnet. If wc doubt 
thia), we need only eKaTidne. it by mcami of a piece of 
iron or a mariner’s needle. Tlih> will (hew u« that i 
bus beconve a fouih. and n a north pole. Here then 
arc two magnets wiih their diliimilnr poVes fronting nch 
other. In conformity with the whole train of magne* 
lied phem^nicnii, wc muft conclude that they attra^ 
cavh other, aiu^ nr.iil improve each other*8 magnetifnt. 

This h a moll imooiiant circnm^lance iit the theoty- 
of magnetilin. For it fhews iis, tiiat* in rendering a 
■•piece nf iron magnetic, theu- is no maUrtal cotnmnntca- 
iM.n. 'flifrc is no imlieatlnn of the transference of any 
Jubilance refidiiig in the ma gnet into tlic piece of uron ; 
iMr 1} thc'.L* even any transference of ti ort}tta*. 

lity. Writ- this ti»c calc, or if the fubilaRCC o|!. qtitdity' 
\^hi;h wan in A be now transferred to^ D, it VM> ' 
liu) rvT be in A \ and therefore the pheoomMiR' refutiiyig ‘ 
ftoM its p’-ci'enoe and agency muft be dimimlheiL'. We 
in ill lav that the rn.igiiet ha.H excited powers inhcreikt^ 
but dorm ant t in the iron ; or ts, atkafU the accafi(ki; f, 
ot ihlr. excitement, by dillurblng, in fbooie adequate 
nrr. t)ic primitive condttioa of the iron« We muft afia i^ 
l.iy, that the competency of the magiie^ and of tilt ' 
to produce the phenomena, is owing to the iaiAe ctie^. / 
ciitrilancc^a in both 5 bccaufc we fee nothing in thepht-.^ 
nrimeuH which uiithorilca ns to make any 
twce»: them. Whatever therefore caufea one magftet’ 
to at trad another, is alfo the rcafon why a piece ^ 
iiciii in the ncighbourliood of a magnet attrads ai|< 
piece of IMP ; and wc mud fay that the caufc pt^ ' 
riiy, t)i' the origin of the diredivc powcr^ Is the farte ; 
in lotli. . J,'ow we ouderAarrd perkflly the ditedise^ 
power of a magnet, as exerted 00 another magnet. We 
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route. This piece of Iron W'HI, In every Htration, siriimi: 
the very fame or attitude which the real mag- 

lU'ticid needle would afliime if in the fame place, and it 
will ofcilbte prtciiely in the fame w»ay. 

Here then it is plain, that there is no dillirn^ion of 
power between the magiietifm or the iron ?nd of the real 
needle. To complete the proof : Indcad of approaching 
the magnet with this iron needle, bring it into the vi- 
cinity of a piece of iron, which is iifilf magneiical only 
by vidnky to a magnet, it will arrange itftif jull as the 
real needle u'ould do, W'ilh the foie difference, that it 
does not iDdtc£.te the /W tif poUriiy exifting in the 
extremitiei of the iron, becaufe cither end of it w’il^be 
by ihem. And thla^circiunlbru'e leads us to 
l3w ^unhdcratlon of tlic only diilin^iou between the 
tn»gnetli$i of a loadiiohc or magnet ;ind that of common 

Iron Is momentiryi andMa^iirtlfin 
that of a magnet per*-or tn>n is 
manebt a«d‘(kietidi.n^^ iroH, becotiKs 

tw ia ;tte w .aow^ipi^ct^ rt^M fo 

nidgnetilm. magnets 


whik^ 

ici 




. ' deter- 





'¥f€ 

think' ourfelvesMA o^c« 


Kj tlia; it arifts A om a combination and mechafllcal oUi^fd toTajf#;'tKat' 
rur.c, oiitiru of attract ions and reptdhons. It muft be' ^laiod itK’n by is 

the nunc in this magnetifm now inherent In the iron, rated vrithemt ipxjf immfmicathh of fubttanbe or faculty. 
"i'h.e pie ce of iron dire^s a miii^er’s needle, as a mag-^ The pqwf^ pf produeidg myguetical' phenomena is not 
m t would direct it ; iheveffire, as there ia fomething tn Jbartd between tlie magnet and the Iron. Wc fhall cStt""' 
?. t .'ucc of iron which mw attradb fomething in another is iNOUcap atAoprruai ; MAq^Narisis »v imui/ction. 
j>ii'cc of iron, (q there Is fomething in the hrli which re- ' We havd fiiidOtbat induced magoetifm of common 
pels foir.t thing In the laff. 

Ii may indeed be faid'tlni It la not a piece of Iron, 
but a mariner’s needle, or magnet, that is thus dirc^kd 
niii iron magnetiftd by vicintty to a magnet. This 
ohjcC^ioii is completely removed by the moll curious of 
all tlic fads which occur in this manner of producing 
inagnetifui. Take a piece of common Iron, fafhion it, 
and fit it up prccifely like a nrtariner^s needle, and care- 
fully avoid svery treatment tliat can make it magnetfcal. 

Set it on its pivot, and. bring it nc r the north pole of 
a magnet, placing the end, made like the fouth pole of 
the needle, next to the noith pole of the magnet. In 
fliort, place i^ by hand exa^ly as a real maruicr’s needle 
would arrange itfelf. It will retain tl at poiition. Now 
carr> it round the raagntl, along 'llie circumference «if 
u magnetic curve, or in any tegular and continuous 


m 

iron Is ^feb^inomentary. This muff: be underftood 
with carefol Umitaitipiis. It Is ttri6tly trin^only ui the 
cafe of the haeli and purtff foft inm, free of all knot? 
and hard vein:*, and therefore in its moil mrtallic Hate.' 
Iron is rarJy found in a (late fo very pure a:^d snetalllc;. 
and even this iron will acquire permanent an^ determi- 
nate magnetifm by indii^.tic>n, if it has betm iwilled o*.’* 
hammered violently, although i'f»t in t|)e magnetic di- 
rcCiion ; alfo the changes produced (wc imagine) on 
trie pureft iron by the aitioii of the atinofpherc make it 
fufceptible of fixed magnetifm. But ti e magnetifm 
thus inditcible on good iion is fcarcely fenfible, and of 
no duration, unlefs it has lain in the neigh bo urhood of 
a m.ignet for a very long while. 

What has now been laid of com men iron, is alfo true 
of it when in the (late of foft iiccL 

Bui 
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41 Rut any dcCffC of temper that is Riven til ftfil make* a mapnet ia applied to one cr.J of a bar of hard fletl. 


.irt k I II 

l)Ia' Jiu.1 


cnv^atti irnpuitai't dianprc in this rci‘pc^\. In tl'e frit 

*''' jjluL'e, It aequias innjrnctiim more (linvly by induction 
iban ail etjii.'il and lifuilar nicre <>f common iron, aind I’l- 
nallv ricijUTts lei's T'lifie differtucCB are calily exa* 
tfiintd by ihe deviationa which it caiilcfi in ihc mariner’s 
needle Ironi the r a^iiilic mciidiaii, and by its attrac- 
tion. 

When the indnclncj majrnct is reniovrd, fomc fnag. 
netirm remnina in tlie itecl bar, which retaina the pola<> 
nty wliich it had in the mi^hbourhood of the magnet. 
StttI icmptTcd to the degree fit for watch fprmga 


tlie pfirf in contact immt liattlv becomes a foiith pole, 
nnd the far end is not vtl alTedled, WV obferve a north 
pole formal at f’:>ine diilancc ftnm the coira’cl, aiid be- 
yond ihid a faint foulh pole. Thefc gradually <M.?vatice 
along the bar. ''i'hc lemote ixircniiiy becomes firft a 
faint fotdh pole, and it is not till al'ttr a very long while 
(if ^verj that it breomee a fimple, vl;ror.o*i.'s, north 
pole. More fiequeiUly it remaios a difTuied and feeble 
north bole t nay, if the b?r be very Jong, it often h -ip- 
pena that we have a rucctfTion of notth and foutb pi les, 
which new make their way to the far end of the bar. 
acquires a (liuog nn?guelifm, which it exhibits imme* This phciiomenOft was (lift obferved (we think.) by Dr 
diately on the rtmovjil the magnet. Biit it diflipateft llrcok Taylor, who gives an account of his obfervaiioi:^ 
very faft ; and, In a vefy f^w minutes, it is reduced to in the Phihfophicnl "Tranfitfiwnt^ 344.. 

Icfs than one-half of its intenfrty while in cOfitaA.with * From the account wc have given of thefe phennmenib 


the magnet, and nM two thirds of wdiat it wis of tilduced magnetifm, it appears that the icm; 



that thtiefore the two magnets tend to each other. 
7|iia ia^ evfditetly t^quivalcnt to fayiiig, ihnt a piece of 
• uj^agdetk U always attrafted by a magnet. No 

tothisfai't; i'.t Piiii^’s 
,;j(fe^"rf.aTniki^licdea, of loadft'jfie, \^hich nqiels iron, is 
ibif to hare been a fable. 

V.:>We.th Ink oiirfelves authoril'cdto fay tliat this aitrac- 
c of the loadftonc for iron, or ihi*^ tendcMicy ofiion 
X^ifce load^'Oiie, is a fecondary phenomenon, and is tlie 
of the pepper dIfporiti )n of the indiieed in?g- 
The proofs already given of the compouiul 
this phenomeron, namely, that It arlfis fiorn 
two attra£tions above two rtpullionn, need 
tma^fic) no addition. Uut llic following coniidcr. 
Vailoris place the matter beyond doubt ; 

•; > Thr^ tnagftetifm of the twa poles is evidently of an 
' Mature ; the one repelling what tlie oiIk i at • 
one aitra^D iron, tfecrefo’-e, the otlur 
iu lint each pole, by inducing a ma^'i-.C’ 
to its own, uri the ucareft end of the bi n, 

, . ad; ilie iaint with its own on the remote en.'., and ii, 
dimtniihmg with an incrcafe of dill.mcc, then 
tiittil ilwaya be attexcefs of attmedion, and the iron mult 
Wned wrtHjfclphur* bif attraited. 

^ irtg in that ftlite. ^ Eaich of the i^agnets A and li, in either of the 

(;f cementation, iiDconu^ pofiliona jreprefented ip. fig. it. would alone artnct the 

’fhio matter is not wtiR fcem piece of common iron G. But when pUced together, - 

that complete metallization ia ^ fouth pole of A tends to render the upper end of 

vourabte condition, and that j?ok j while the north pole of B tends 10 

tion, and peihap# fome kake it t k>\Kh pole. If thdr a£fians be nearly equal, 

make the hjtft: loadftoncB. But all this la 'eiSmlk^ ,tW weight qf C cannot be fupported by the magiu iirm 
obicurc. The late Dr (lowln Knight made a commit''' by any difference of aAion th«t may icmain. 

lion which acquired a very ilrong and pctmancnl magA- 'V^ik C is hanging by B alone, let A be gradually 
*netifm, hut the fccret died With him. Dr -GilbWf biwight near ; it gradually dcllToys the aAion of the 
' fneaks of fimilar compofitions, In which ferrugiiiedtia norlh wle of B, fo that G gra4i!ually lofcs its inaguciiffn 
days were ingredients ; but we know nothing of the ftatc and pdiarity, and its weight prevails, 
of the metal in them, nor ibcn nwde of acquiring mag* . 3. In all thofe “cafes where the induction of magne- 
netifm; • trfhri is flow, the attmdion is weak in proportion. This 

lut'lion It is of peculiar importance to remark that the ac- is particnlarly remarked by Dr Gilbert. If wx take 
dfti'c- quilition of magnetifm »•» gradual and pr»^greflive, and pieces of common iron, and of ftecl of different tempers, 
nisjrr.1 gradation is the more perceptible in ]ir«)ponion but alt of the fame fv/e and form, we fhall find that ilic 

•g^vilive * harder temper. When a magnet is Iron is much more ftrongfy attra£led than any of the 

brought to one end of a bar of common iron, its remote reft, afid that the attiadioii for each of them is weaker 
extremity, unlefs exceedingly long, acquires its utmoff in proportion as they arc harder. This diverfity Is fo 
.inagnctifm immediately. But wlitn the not ih pole of accurately obferved, that when the piece is thoroughly 
^UPFC.. VoL. II. Part I. K fufeep* 
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of \vc cr.n Itli, v\iili c ' nl df iMc 

jM'Ccii’on, wliat ui ^ivc will be acq nred, and 

liuw iniuh will be 'inJl) rtta.ncd. AHo, the attrac- 
tion of ihi. in.i.;CRi for any i f thole pieces fteel in- 
ricafts c)c'’.dS' iu proportion as their acquired inagm- 
tifm incrcalcs. 

4. '\n ore of iron incapaVde of acquiring fnagnerifm 
is not by a mtgnct. Rut we know that, by 

cen.emation with charcoal dulf, they may be rendered 
lufccpiibic of magnet ifm. In this date they are attradl- 
cd. It is an univerial fad), that any fubOance that is 
attncl:d by a magnet maybe rendered magnetical, and 
th:it none clfe can. We have already ohferved lhac 
jtd hot iron is not ^ttradlcd ; nor does it acquire any 
diredllve power while in that lia»c. I'Vom all this we 
inulk conclude, that the previous induftion of niagnetifm 
is the mean of ll»e obfeivcd atiradlion of magnets for 
iron, and that thi:> is not a primary fad) in magnetifm. 

Thefe obi t r vat ions alfo complete the proof that mag- 
netic atttad)ion and rrpuliion are equal at the fame di- 
flance, and follow the fimc law. Dr Gilbert feems to 
think, that the rcpiiliion is always weaker than the at* 
tiadlion; and this is almo!) the only miftake U GOilcep* 
tion Into which tint excjlknt philofopher tuis f^len* 

But it only requires a fair compavtfon of fa(^ to .eoci^' 
vince a good logician, that 1 1 nee, ill every Ailj di: 
every dillancc, either pole of a magnet attrads ISAilit 
ciri of a piece of common iron, it is impolSble 
of ilicfc forces can exceed the other. It iliig^htbd:|^;' 

\^cre it not that induced mHgnctifm is durable in propiljf' ’ 
fvd) (lances. And if we lake magnets which havUi b^il./ 
made fiich by-induAIon, and prcCnt them tdcafishptl^' 
with their iimibir poles fronting each Other;, they .fWhw' 
fail to repel each other at confiderablc diftaocesi dtd 
even at very fmall dillanccti for a few mometits; and thit' ^ 

is the cafe whichcs’cr polts arc next each other* = TWl* . 

cannot be on any other fiipp.ifition. Cafes would PCei^. ' 
of pol.iricy wlihout attraAion, or of atwdlW: Wfthi^>,‘/’ 
pola.Ity. t>uch have never been feen, aiiy 
the always repelling iron. ^ 

j.et a great number of fniall oblong pieces of IfCin* , 
lying very near each other on the iurf^.ce' of .quitlcfflv;^% 

Bring a Itrong inagiut into the midit of them. Jt ifit* ' 
mediately renders them all magnetica! by indudioUi: 

The one neared the north pole of the magnet itoAtedu 
acely turns one end toward it, and the other end away 
from it. The fame effedt is prodiiiced on the one that 
is juft beyond this neareft one. Thus the remote end 
cS the firft becomes a north pole, and the ueareft end 
of the fecond becomes a fouth pole. Thefe; being 
very near each other, miift mutually attraS. The fame 
thing may he fuid of a third, a fourth; andfooti. And 
thub it appears, that not only is magnetifm induced on 
them all, but alfo, that the magnetic of each is fo dif- 
jtuird, that bolh ends of it are in a ftate of atcraflion 
for the ends of fomc of iu neighbours ; and that they 
will therefore arrange themfelves by coalefccnce in fome 
particuhr manner. Should a parcel of them chance to 
be ftanding with their centres in a magnetic curve, with 
I heir heads and points turned in any ways whatever, 
the moment that the magnet is brought among them, 
and fet in the axis of that magnetic curve, tre whole 
pieces of this tow will iaftanlly tuim towards each other, 
a (id their ends will adhere together, if they are near 
enough ; oUicrwtfc they will only point toward each 


other, foimiiig a fet of t'Angenls to the magnctT .curve, 
icRch'.'g fr. in one pole of the mngnrt to ti»f other. 

Or. fuppole a valt nv.mbtr ol fir.all bits of iron, each 
flripe ! like a grain (ft* bailey , a liulc oi^long l^t thr:T 
lit Icattcred over the f-irfacc of a tabh*, fo neir e.u'h 
orhei ai» juft to hiivc room to turn round. Let a nr»g*- 
net he pUeed in the mi ill of them. I'hiy wdl all have 
magnelilm induetd 01 them in an infhr.t ; an * 1 jch as 
are not already touching others, will turn if iu'd (be- 
caufe they reft on the table by one point only), and 
each will turn its ends to the ends of its neighbours ; 
and thus they will arrange themfelves in curves, which 
will not differ greatly from true magnetic curves (be* 
caufe each grain is very (hort), jfluing from one pole of 
the magnet, and terminating iiiShe other. 

Dots nut this fuggeft to the reflccling reader an ex- 
planation of that curious arrangement of iron filings 
round s magnet, which has fo long entertained and 
puzzled Jboth the phitofophers and the unlearned, and 
which has gfven nfe id .tl^ Cartefiaa and other theories 
of magnetiim i The piurticlcs of iron filings ate tittle 
tags generally a 

litdc ^ C'' 



Jt*' > 


. mefcb^iki^ the the. 

^ ^ ^ ...yinpoibui men'fojr ihione*by tair- 

hi ijmgnctifm. 

fiiWfibfe .fluid liiM, Seen to. circultie througV 

the porci along its axis, iftuing 

from on|e,]h>li^t ^reaming roaiid the magnet, and entev«^ 
ing again fay the other pole. This is thought to be in- 
dicated thofe lines formed by the filings. The 
itreiim, ruAniiog, ^fo through Mrm, or around them, ar- 
ranginthem in the dire^ion of its inotion| juft as we 
ohferve a ftream of water arrange the ftote gtafs and 
weeds. It would require a volume to detail the diffe- 
rent manners in which thofe mechanicians attempt to 
account for the attradion, repuhion, and pqlarity of - 
magnetic bodies, by the mechanical tmpuh'yin*or this 
fluid. Let it fuffice to fay, that almoil every Itep of ' 
their theories is in contradiction to the •acknowledged 
hwsof impulfion. the whole attempt is againft 

the firft rule of all philofophical diicufijoii, never to ad- 
mit for an explanation of phenomena the agency of 
any caofo which we do not know to exift, and to ope- 
rate in the very phenomenon. We know of no fuch 
fluid ; and we can demonllrate, that the genuine cf- 
feds of its impullioa would be totally unlike the phe- 

Boracou 
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nomeni of mH;jrnctIfm. But the proper refutation of 
thi'fe ihef^riLH would fill volumes. I.et it fiifHoc 
(auii to tv^'ry logirian it will abundantly fiiflfii c) to re- 
mark, that thi'i phenomenon is but a fecondary fa^f, 
ilepetidimr on, and r«;fuhing from, principles much 
more general, vi/. the indudtion of magnelifm, and the 
attra.^lion of dilhmilar, and rcpulfion of Gmilar, poles. 

'I'he above explanation of the curious difpofition of 
iron filings round a magnet, occurred to the writer of in Prop. 23. ii. Prin. 
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illam prorfus '-miitat. IToi’C Iiiquani, r? liinilia, mceba:- 
nicam c jus qualitaus ortum wirguunt. Ilngmiiis. prin- 
ter gravitatem, ctiam nv^giu llcam, et elect cam viriu- 
tem, aliafiiiic phnes experimento nnvit viics naturahn', 
lit mihi ipli narravit hac eftale .nmi 169^’. Qiialie ut 
hac for lit an quod cyrnba papyi.eea, propc labia valii 
aquam, cui iunatet, contii.ciitU, poiita, labium vicinilH* 
mum continuo. ct cum impetu petal (a).’’ Avj/- MS* 




See Va 

All ON 

6ai. 


this article while Gudying natural philofophy, on fee 
ing the ProfefTor exhibit Mr Hcn(haw*s beautiful cape 
riment in proof of tcrrcHrial magnetifm ♦. He at that 
time imagined himfelf the author, and promifed him« 
felf fome credit for the thought. But having feen the 
PJjyfiologta Nova M'agneti by Dr Gilbert, be foiiitd 
that it had not efcaped the notice of that fagacious phi« 
lofopher ; as will appear paft dilute from the following 
pafra:;c, aa well as fome others, lets pointeds in that work 
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Not only the mere arrangement of the filings in cun'C Kilinps art 
lines follows of neceflity fiom the propc-rtics of ind'.ced 
magnetifm, but all the fubordinatc circumflancce of 
phcitoitienon are included in the fame explanation. By- 
continuing to tap the table, and throw it into tremor , 
the filings are obferved to approach gradually, but very 
flowly, to the poles of the magnet. Each particlr is a 
very fmall temporary magnet. The allradive power 


. , . , . - . ^ of the great magnet, — p — n — 7, is therefore ex- 

•' Mxgnetica frufta (that iSt fubftaiStca fnfevptUlfc of fnaall in proportion to Its diredive power, m 

m.gneufm) benej^ A«d we obferve that the accumulatio 


too cohateat. 
magaetem »( . . ,, 

Siicmi; 

vf» 
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the fflings rdund the poles of the mugncl is fo much 
the ilOivcr ha the filings are finer. 

-v.lt^'il.pi^er be laid above the megnet, and the filings Cur oGs 
«tg wc obferve them to contlipatc along 
remain immediately above its fub- 
' ' or on the out fide of its 
and they are obferved not to be lying fiat on the 
..... bneto be Handing obliquely ou oue pniitt. They 

.off from the paper immediate!) aliove the magntt, 

aL. U - . 1 . H’L il 1 ..1^? 


i ^hey repel each other. They Hand obliquely 


^ edges, becaufe that is the direction of 
.• / v,v ;> y ■ isieridmn at its parting from the pole. 


•. mag- 
it l!lC 


' *>y point w, wnicn is a tempo, ary 

jxjle (S being_ fiippofcd the fouth pole <,f ihe 
*l*he particle t^cs a pofition » j nca'ci to 
itvofds iar^ the 'horison tlian the poficion n <?, which it would t..ke 

fttim mignettea virtua b^ahied/ jf *ts centre of giavity ^ were fupported. 'I'lie polluun 

producatur. Mirum efti|'’dSuWai qass femun fgitite la ft»ch, that its weight, ading vertically at b, is in equi- 
valent, brafteas tureas nr vcl miidibUih a librio with the magnetic rcpulfiun x f/, exerted between 

loco inovere. Lucretii el Caitefii theoriam« dc fvgato S and r. When the paper is tapper*, it is beaten down, 
^termedio aere, refutat esperimeatum infra aquam in* or withdrawn from a, and the particle of iron i» left h.r 
fiitutum. Su/ci in iimatura firri^ magneti in piano a momcot in the air. It therefore turns quickly round 

vis meridiani elrcumpofila^ non Jinnt A tJluviU fecundum in order to aflume a polition parallel to n 0, and ii 
t/U/ eanaht molis^ fid ex indc^ quod ipfa ramenta^ mag^ meets the paper, as that rifes again al'ter the ft»^oke, 
neiiee rjcrf/^(<f, fifi ficundum hngUudinem fi fictmdnm . Ill a point farther removed from the ir.pgnct, anu a),;iin. 
lot difponuht. Ex allcra vero parte exinde quOd via driiimds by its weight (turning round the newly nip- 
nngnetica, interveniente fiamma autcalore, interrumpa* pbrted point n), till it ag^iu takes a pofitiun paraiM to 
tur, quod virga ferrea, vel diuturno fittt pcrpendicuHri, nx, but farther off, as reprefented by the doited line, 
vel ill eo fitu frigtfeendo, virlutcm magncticam a tel* Thus it travels gradually outwards fiom the miguct, 
;lur€ acqni^t. ut nob docct pcrfpicaciflimus Gilbertus. appearing to be repelled, although it is rcailv atiui ted 


CJiiod mallei fuper incudem furti ad altcrum ex* 
tremi^im, viriu!l?:n acquiral magneiicam 5 qmsd iAu fofti 
v«.l lalum fortiori ad altcrum cxticmiim poli permu* 
tautur, ut qui oriiis fvpttintriunes refpicifbat nunc 
auHrum rtfpioit ; quod iftu forti ad mediurq, virtutem 


by it. If the magnet be held above the papes, .ii a 
little diiUnce, the filings, when we repeatedly pat ihe 
paper, gradinlly collect into a heap under it. I'his will 
appear very plainly to one who confiders the iU nation 
of a particle iu the manner now explained. 

R 2 'ri>.c 


(a) Pcihaps it may be proper to obfcivc, tliAt Dr Gregory expreffes his differing in his (ipliiion from Newton 
alont magnetifm. Newton, in this piopofit’on, thinks, that the law of magueiiL aiMu n ?{>pu>;ieht'i> to the in- 
Mile tilplicatc rutio of the diflancc*. l>r Gii^^ory invalidaiLS the argument uied by Nc.Moii. 
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The carve lines foimec by very fine hlin^a approach it then fore ilrongly attraf^cci towards both rrtagneta 
very lujrly ihc form ot the piiniary cinve wliich in- while it is airaugcd in the lanj^eiil to the Tecondary 
dirates the b.r of magnetic c^lion in the way already curve of that chiU, wliich cioiRs the otheivS nearly at 

explained. If the magnet be placed under ivater, and right angles. 

\i (ilingb he Iprinkled copioidlv on the fiufaeeof it irom S'lice it is found, that the magnetilm, even of natii- 
a gau/e fciiice, Ik Id at fome diilance above It, the refill- nil loadilones and hard Heel, and Itill nuee ihoi'e of fof-nni«l 
a'H c to their motion througli the water gives them ter tempered (led, are continually ttmling to decay ; ^ 
lime to arrange ihcmfelvcs mpgnetieally btfoie they and finec we (ind that it may be induced by mere ap- 
rtifh the bottom, and the lines become more accurate, proach to a magnet ; and lince we know that magnets 
Ih’L they were fo much deranged by any method that may oppofe each other in producing it— it is reafonable 
we could take for removing the water, and meafuring to fappofe, that when a piece of iron has acquired a 
them, th'jt we were difappointed in our expedtations of (light, though pcrmaneiit m.'tgnctifm, by tlie vicinity of 

obtaining a very near approximation to the law of ac* a magnet, a magnet applied in the oppofite diredion 

tioM. will defltoy it, and afterwards produce the oppofite 

We took notice of fome very fingular phenomena of magiietifni. 
a compafh needle in the neighbourhood of two magnets* Accordingly^ tve may change the poles of fufl mag- 
anj we oblerved that, in this cafe alfo, the needle was nets at pleafurc. 

alvvay *. a tang' nt to a curve of another kind, and which Farther ; fince we find that loadilones and hard tem- 
wT ro/ifA/ry and cowfu.and marnetic curnyes^^ Thefe pered Heel bars are diifttpguilhed from foft ones only by 

aie produced in the fame way, by ftrewing irqn filings the of obfltfiacy with which they retain* their 

round the magnet^i. Many reprtTentaiiona have been prefeot condition, Mfc fluoutd ^Ifot^xpe^ that b^rd mag- 
given of thefe curves hy difFereiit aiithoiv, particularly muflt- therefore hap- 

h Mijfchi iibrock, in his fj/ais itc PhiJtgHe t and by F«fs pen, thai rtagntt: .applied * weak one, to 

in the Commtut. Pctn^^nlit. Great life has b^n made tbui mfcalien^ 

<>f ihefc arrangements of filings by two tonghcU in the ' wether* 

theoric'.: (U inagiiLtifni propofed by thofe whp.'{nf|ft Op . 

explaining all motion hy impiilfe. When the dif5m3|V ^ 

poles of two magiuts A and B (fig. 14 .) face eocll.^>• 

f.ther, the curves formed by the filings canfiderably rch . him,- & ^ V.^ 

iemblc thofe which hirround a fiiiglc magnet, and give . . Wq 

tlio whole fomewhat of the appearance of a magnjrl ' wee]^. 

with very diffufed poles. The arranging fluid, which. , When magnets plaql^ 

lireams from one pole of a magnet, i« fuppofed to nirtk i«g each othfCr* l^^prder 

with no obftiudion to itsentiy into the adioiniog ifc^y; ifqaSy , 

of the other magnet, but, on the contrary, to he impel* thq;^fwq cc^ditioii aa ]foip 

led into it : and therefore (fay the propofers) it circu* rcafons, 

lates lound both a.> one magnet, and by its vortex bripgs itig each Qlrhqc rather. 

tlie mngnets together ; which phenomenon we cell the, attrq^i.ve 

attraction of the magnets. But when the fimilar p^ea ,. twA ^ a&i^eMr * . 

front each otluT ; for example, the poles from 

the ar-angiug fluid ilfues, then the twq ftreaqiA meet, . 

obi'll uct each other, accumulate, and, by this accuoiute- , repulS^, muflf be. difieretit ftoltuvcd law 

lion, caufe the magnets to recede from each other ^ W of magqetie^ a£liOA^ For, i> the expert- 

which we call the rcpulfum of the m.xgntis. This is the meitts made on attra£iiofi|^ at; d^fftt’ent diiianccs, begin- 
only explanation of this kind that can make any preten- nirig with thc greatefl dift^nce, the magnetifrn is con»>*^ 'v 
fioua to probability, or indeed tliat can be conceived, tinually increafing, and thc^ atira^iiou will appear to tn- 
l*or how the free circulation in the former cafe can bring creafe in a higher rate than the juft one : the contrar y , 
the two magnets together, no pcrft>{i can form to him- may happen, if we begin with the finalUr di (lances, 
ulf any conception. We fee nothing like this produ- The refults bf experiments on repulfion ’inull be (till 
ced by any voitex that we are acquainted with. All more erroneous ; becaufe it is cafier to dirninifh.any ac- 
fuch voriii'cH caufe bodies to fcparatc. But even this cumulatiou which required an exertion to, produce it, 
explanation of magnetic repuliion is tnadmiflible. It th;in to pufh it flill farther. 

will not apply to the icpulfion of the receiving poles ^ Wc have now a complete explan^.tion of the remark* \l../nctirni 
sukI iht phenomena of the filings arc inconfi (lent with able fa^^, that the induct ion of magnetifm docs not improves 
the notion of accumulation. The filings indeed accu- weaken the maguct employed ; but, on the contrary, 
mnlate, and they look not unlike two tlrcams which op- improves it.^ The magnetifm induced on theyiron caufes **** 
pofc each other, and dcileft to the fidcs (tice fig. 15 .): it to adl on the magnet employed in the very famcmjn- 
But, unfoTtuTiatcly, by tapping the paper gently, the ner that a permanent magnet of the favic (hape, (i/e, 
filings do ni>i move off from the magnets, but approach and (Ircnglh, would do. Nay, it will have even a great- 
them much faftcr than in any other experiment. ^Flic er effe^ ; for as it improves the msguet, its own indii- 
phtnomenon receives a complete and palpable explana- ced wagnetifm will improve ; and will therefore Hill 
tion from the principles wc have citablifhed. Both mag- farther improve the magnet. 

nets concur in giving the fame polariiy to every par- Hence it is, that, in whatever manner a magnet 
tide of the filings. i*hus, if the fionting poles arc touches a piece of iron, it imptuvts by it. It may be 
north poles, each particle has its neared end made a vi- hurt by a magnet in an improper pofition; but it always 
gorous fouth pole, and its remote end a uurih pole^ and puts common ii'on into a Hate which inercafes its own 

magnetifm. 
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rnagnet.iim. This has h<*cn known as long as magne- matter, produces a magnctifm of the kind oppofiic to 
tifni itfelf ; and the ancients conceived ilic notion, that that of the pole employed. \Vc know that this is the 
the magnet fonu-how fed upon tlic iioii (a). cafe with both poles, and that it obtains at all the di- 

Wc think that thefe ol-hr vat ions authorilV us to fay, llanccs whtfc r;agnclifni is obferved. We know that 
that in rtdiiring a loadftone into a convcnitnl finpe, v.a the adtioii of one pole is contrary to that of the other; 
much as pofTible of the operation fhoiild be performed that is, it conntcrafts the other, prev. >»♦;, it fiuin pro* 
by grinding them with cintry, in cavities made in large duciiig its effect, and defiroysit when already produced : 
blocks of hammertcl iron. 'I’lie inagnetifm induced on and we know, that the production of thefe tfreC'tfl re- 
the iron mud be favourable to the confervatios^ of that fcmbles in its refult the protriillon of fomething fluid 
in the load.done ; which, we are perfnaded, is rapidly thmngh the pores of the body, conftipaiing it in all rc- 
diflipated by the tremors into which this very elaflic mote parts; as if the virtue of a pt Ic rehdtd in this 
fubilance is thrown by the grinding with coarfe powders moveable matter. This is nearly all that we know of 
in any mould but iron. We imagine, that the cutting it ; and by thefe fafta and notions wc mull judge of the 
off flices by the lapldarit^ wheel has the fame bad ef* propriety and effeCl of all the procefles for magnetilinp; 
feft. ^ bodies. 

Not only will a magnet lift a greater lump of iron The mod ftmple method of magnetifing a fled bar, 
by its north pole, when another lump is ajpplted to its is to apply tlic north pole of a magnet to that end 
foiith pole, but it will lift a greater piece of iron from an which we wifh to render a fouth pole. Attention to 
anvil than from a wooden table i lot the ma^et indu** the tffefts of this application is very inflrii£tive. Have 
CCS thc^ properly difpofed not ohfy m the iron in readinefa a very fmall compafs needle, turning on ita 

which it lifts, but alfolti Mie'aiiv^pt i^ piece. I pivot. It Oieuld not exceed half an inch in length, 
immediately beybml it. ; ia'ib'iliifiDiBled ja tosn- and fliould be as hard tempered as puffible, and flrong- 
creafe the magactiihi of ly impregnaud^' Immediately after the application of 

and theMfojre to, w carry the needle along the fide of the bar 

aetffm tnduecd and very hard, we ihall obferve :i 
hapa ctiicllyy at the place of conu^ ; a north polarity 

‘ii fibdldiR'anc'e from it; beyond this a weak routl\ 
ihetia weak and diffufed north polarity. &e. ; 
targ^ remote end the polarity will be found veiy 

by a |n<ttce *i"be &me thing may be difeovered by lay 

k^aciaafai^^ and fpnnkllng imn t.lirgi 

log oh dt^^Q4^b«^,poihpOtthd m then gently tapping the paper, to r.ak* 

1 ^ fhe^md^ in curve lines; which will 

out Uie various poles^ and fhtw whether tliey an: 
eveh wthlM! ^ 'dj&ifed or conftipated. It is very amufing and ir.lt rue- 

sheii^ and <*BeftdC8,'Wr.afe of this imjiregn^tion. Ji. 

iasMnfft^ Ocoifli^^ of VWttihlUts^ after the firfl application of the magret, 

'twi'iftaB-peiWve the flatc of'magnetifm very iVnlibl/ 

' giOe The north pole will be farther from li e ina;- 

^ be more diliind ; the iouiherr. p{d.i<-ity \\ t'l 

ii’^e citfi^r.oiiyb^h and may appear fer a mome-.it at i]ic r^-- 

g wiIt Vemaki. I'lie change advances; but tl.e progrr ! >- 

tin^r of We may now proce^ lb' d€diAsie‘frolh' 't^ thWifjR''^ia flow, and at laft is infenfible. When the b.ir 
lci.ll ^or fo it may jnttly be clidUdi. fiacc all Is reduced lb root harder than the temper of a cutting tool, the pro- 
faft) the procefs for combKihioatT^ magnet ifm to- ^ cefo is foon over; and if the bar is but fix or eight inche 
f bodies fitted for receiving and retaining u ; that is, the longi the remote end (hews the north polarity in a very 
. m^ithod of making artificial migtieciu Wc (hall not fow.mioates; When the bsr is very hard, the pregn 
employ much time on ihisf becaufe the moft appro, of imprtgnatioit is greatly expedited by fltiking it fo ar. 
ved methods have been delivered at length in- the article to maite it. found* . If it be fufpended by a tiring i.i a 
Magnetism of the and there- ' verticil pofition, and the magnet applied to itslowc*- 
fore we (hall .juft make foch obfervations on them as eath, the fttiking it irith a key will make it ring ; an. I 
ferve to confirm, or to perfe^l them by the theory* We in thio way make the progrefa of magnetization very 
acknowledge, that we do not know the internal procefs quick : but it does not allow it to acquire all the mag- 
by which magnetifm is induced, nor even in what this nctifm that can be given it by a very llrong magnet, 
inagnetifm. cunfiils. All that we know is, that the But this is a bad way of impregnation. It is fcldom 
' b/ingmg theipole of a magnet near to any magnetifoble that uniform magnetifin, with only two poles, and thofe 

^ ^ ■ 

(») So Claudian. “ Nam ferro mirunt vitam, ferrique vigorc 

Vefeitur, hoc dulces epulas, hoc pabula novit 
Hinc proprias r^novat vires, hinc fufa per artua 
Afpera fecrelum fervant alimenta vigorem 
Hoc abfente perit, trifti morientia torpent 
Membra fame, venafque fitis confumit apertas.’* 

Pliny fays, “ Sola hapc materia (ferrum) vires ab co lapide, accipit retinetqLie longo tempore, aliud appre- 
hendens ferrum, ut ammlorum catena fpedletur interduin, quod imperitunx vulgus fcrrugi appcUat vivum. 
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or cqiial llirii/jlh, can be p;I\en. Even when there rre ftiuAive energy or polarity. This conceptfon tufliei 
hut twOi the icinotc pf»h is gcreially diffufed, and pe^fcdly with theft* obit rvaiioiis of Bni^ruaiui and Van 
tluiefore fieble. It is mu^h iiiipruvcd by employing Swinden ; and admits *>f all the anomalies m the fiuia- 
two magnets, one at each trd. And If dn? bar is not tion of Bergmann’s iudidtrciit -ina ciilminaiiMg points, 
than li\ or eight iiiuhcs and good magneto if wconly (uppofe that tho. motion is oblitu^ted by the 

aie employed, the magnetifm is ahiiiulaiuly regular, particles of the binly. Wc mult have this to the rc- 
'J'his, accordingly, is praciifed for ti c impregnation of flection of the reader, v ho will ^f^ur/s how, wlicn the 
dipping needles, whicli nuill not he touched, leil we magntt ia between C mid /, this iiibltance, avoiding the 
dilluib the centre of gravity of tlic needle. But in all pole N of the magiut, cTcapcs below it, and gois to- 
< afcft, this method is tedious, and docs not give ftroag ward the faiiher end. As the magnet advances, it 
magnetil'm. drives feme of this back again, &c. See. This is gra- 

The method which was ufuaily prad^ifed before we tuitous; but it aids the fancy, wlvich, without foine con- 
had obtained a pretty clear knowledge of magnetifm, ception of this kind, has no objed'l of fteady contemola- 
w?s to sipply the pole i>f a magnet to one end of the tion. We have no thought ^whcii we fpcak of the ge- 
bar, and pafs it along to the other end, prefBng mo- ncrating at C, or a, or r, a fUculty of fomc kind, by the 
deratcly. This was repeated fever al times on both fidea exertion of the fame faculty in N. The conception ia 
of the bar, always beginning the (Iroke at the fame eod too*abftraded» and much too complex. We muil con- 
ns at fir 11, and, in bringing ilie magnet back to tliat tent ourfelves with knowings that N produces a fouth 
end, keeping it at a diltance from the bar. The eSe& pole il»mediatd]|r;^Qder it, and a north pole everywhere 
«of this operation wea to leave the end at which we be- '^fei dr ehdt^vibOra It is unneccfTaiy *to infill 

gan the itroke {KjfTciTcd of the polarity ^ the pole eni- longer ob'^is lOethod ;,/C0ihi^n fenfe fbewa it to be 
ployed. 

A general notion of the procefs may be given as fob beyobjngthc 

lows, obferving, however, that there ooear vary' many ‘ 

great and capricious anomalies. ' When ttib;''ddt^fpoiiB ' 

N (Hg. x6.) of the magnet A^iofec m 
the bar CBD, a fouth pole is produced; 
north pole at D, when the length of the bar 
rate. As the magnet advances (lowlt'alonk 

the foutlunn polarity at C ftrit increafeSrthen ^ ' ■' 

and vanilhea entirely when N has arrived 

point a ; after which,, a northern polarity 4 p^rl. 4 itvCji 

and incrcafts during the whole progrefs of >1tlie.baT| ilM 

Tn the mean time, the northern pedarky firfi 

at D increafes till the magnet reaches a certam pbti^t ils 

then dimini/hes, vaniihes. when the m^nct « . ;4h<)bmi^d^ «i,ny 

certain point /; after which, a foath'eVn pbUrity;b^‘ fe i?«*ib?ptl?feraWe;TOjl|^^ 

pears at D, wliich increafes till the magnet * 

Mr Bmgmann, who firll attended minutely 
ticiilare (for Gllb«rt fpeak.of thm 

. iiiid J points cf indifference, and « the tS^’O » 

(it t)te pol« D, and i the culniunating^polot'cf tKe 
C. Hardly can any general rule be given forjlio'fk^ the 

tion of thife points, nor even for ' the olrder kkUvhtbh pbl^rky fc^: paHs^S^ted 

they Hand ; fo great and ciipricious are the anomaiiei \ This; method conthiaed to pradiifed till about tRh| 

ill an amazing ferits of experiments narrated by Brug- year l 75Ck Mtr Canton, availing himfelf of theexpe- 
(nann and by Van Swinden. Repeating the operation, rimenti of Mr MltCbeU of Cambridge, publifhed hisune<% 
and beginning at C, the noithersi polarity there is wea- ihod by the uousle touch as it is called. Sec Mwihly 
kentd ( fomnimeB deflroyed), then reftored, and conti- for 1785* 5^ 

niially increafed during the reiV of the ttroke. The Weoeedhbt repeat what has been detailed in thc'^^»hodol 
fuuthern polarity at 1> is alfo firft weakened, and fbme- Enc^thp^Ma^ Maonktism, p. 440, dec., and (hall only 
times dellroytd ; then rcilored, and finally Biigmtnud. make feme obfervations on the peculiar advantages 
'The points <, rf, r,jr, change their fit nations, and fre- this procefn, as prcfcribcd by Mitchell, Canton, and in^- 
quently tbtir order. proved by Mr Aiubeaiimc, in his memoir fur hs At* 

\an Swinden lias attempted to deduce fome general mant arilfcuU 1766, which was crowned Ky the Aca- 
laws from his immenfe lill of experiments, avoiding demy ol Sciences. (See aUb diil*crtations|7ii*lhc fubj^fl* 

' every conlidcratlon of a hypothefin, or the Icaft conjee- by Mauc and Du ILtmtU 174J). 
ture by what means thefc facult'CS are excited. But There is an evident propriety in tilt* arrangf^ntnt in- 
though wc have perufed his* invefiigatioii with care ar.d vented by Mr Mitchell, reprcfcnicd in fig. iH. The 
candor, we mnft acknowledge, that we ha\c not deri- n:agnetifin induced on the ti\o pieces of ii/ft iron Ali 
ved any knowledge which can lielp us to predict the re- ar.d BC is an cxctllert method for f uurur:; every accef- 
fult of particular modes of treatment with any git;rer fioji cif*magnclifm to cithei of the ba»s. A good deal 
preciiioii than in luggiftcd by a fori ol common Icnle, deperidH i«n the proper fizc and Ici gih of thclc pieces; 
aided (or perhaps pcrvertcl) by a v.igi:c noi'oii, that and our ignorance of tlic inlcilor procefs obliges 119 to 
thvfe energies refidv hi fimcihing, \viiicli avoids the have recourfe to experiment alone for afeerraining this, 
pole of the fame name, ca; yir.g aunig with it this di- Whatever circumiUnccs induce the Hiongcll iiiajructilm 



on thoff pieces of iinn, will caiife them to produce the 
jrn iteft ttTict OH ihe fled barb ; aiiu tliis will be iwdica- 
tcc! by nitra^dioii. Tlirrtfort t!i;*t dilldncc will 

be the btll which enables two banj AB and DC to lift 
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tho ;rR dtrll 


WLi^ht 


hmi^; on the piece AD or liC. 


Whti. \v. iinjjii'rnatcd bars whofe breadth was about 
ov.c !«.ii;h of tlKir lenpili, and ihcir tlijekn«.L ab.f)ut ont- 
ball ot iheir hicadth, wc found, that if AD was about 
€>nc fonrih, or luaily one third, of AB, ihty carried 
more than if it wan cither much longer or much fhort- 
er. Mr Anthtfluinc’s addition of the two great bars of 
lion £ and F makes a fcnfibk improvement of the 
S 'wnlng of the iinpregnatifin, when very weak magneta 
are employed; but did not feem to us to be of any far- 
ther fervice on the taWA This la agreeable to any 
theory which can be eflablifhcd by what we have faid 
hitliertOk 

The method of employing the magneti A and £ 
(fig. 19 ), preferibed by Mitchell and. ClaRtOA, i| ex- 
tremely judicious. Tl]ie meeting of tbe diffiinUar poW. 
at top increafes the magjticujrm of two (Jit ’ 
fiinilar poles Fiind O; teiidtci ara^lar 

andpi^perr ^ 

to. ' ^ 




IIOM 


Cital 






httinpj: a 
portion. , 
pending on his iioftoo 
,dAr *■ 
feems 

blcs^ ^ ^ 

undoubtedly a^ing with the 

Mr Antlieaume dire^lH to place khit toKchi 
as in fig. 30. for a reafon to be mci^tioi^ altenyaii^.. 
Mr j£pinii8 alfo recommends it for reafeme fbunded. oh 
his own hypothefis. We muft fay, that, }n our trmlsi 
we have fpund this method very, fcnfibly (tiperior, tipe- 
ctally in the latter parts of the operatiun, when the rc- 
fiilance to fan her impregnation becomes nearly a ba- 


in oidcr tn fiL the magntf., for cxpciimcnts on the law 
of magnetic ; for the Utiiude which the difltifcd 

tondit’on of the poh.-; givct. in the fekaion of the points 
from W'hiclf the dillanccj .ire to be coinputr.d, lias hi- 
therto hiiid.Tcd us fioni piouuunoiiig ij,j. 
magnetic naion with the prccifion nt vxhich we think 
u rully fufccpiiLlt. i In,* method iilf., the only one 
by which wc have btcii able to impicgnaU- two bari^ 
joined end to end, coulidcriiig them as one bar. We 
have fometimes (though very lanly) Aiccecdcd in thiV- 
to that when filings were flucwed over tlimi, ihc ap! 
pearance could not be diiliiiguifhed froma liiigle liar.-.- 
//. Yet even in this cafe, in one expennuiit with 
two bars of fix inches long, treated a« one, when it 
k diftinguiflicd, either by the appearance of 

the fUingi, or by going round it very near with a com- 
pafs needle, a verv fmall compaf^ needle difcove.ed a 
neotral point, and a rtvcrfion of polarity fimilar to 
fig. »4- ^ fhewing that it was really adtiiig as two 

•i Ferbaps it mull always be fo ; and this quertion 
IS of confiderable importance in the eitablifhment of any 
theo.iy of the intenial proccls. ^ 

I^;d(!fcrv«s remark, that, in order to fuccccd in tliis 
c<^“fidcrable pieffurc is neceilary Wc 
ends of the bars very careful- 
firamcof bars and foft pkccsof iion 
wedges, in the manner of a form 
- .Wt tiwught that wetting the ends of tlic 

■ ■■■ ■■- - ■ aided the experiment ; and wt aic 

■ not only greatly obftruaed it, but 
Wy Wpedtd the common procefs. We had 

ott on a pair of bars which we wcie 
common Cantonian method, that the 
^ cafily drawn along them; but 
’*'*1^^*'*^.** findiag that we could not give a 
mptygnetion. The oil undoubtedly prcv.-i,ts 
found the fined gold leaf pso- 
jMa? effe^ in a great degree ; a. alfo talc, oi 
-.W** weighed -jijth of a grain. Wt do 
Jill* oharuftion to the paifage of 
but rather aferibe it t.. r.cu- di- 
Di we *'f opinion, that in the iinprcT. 

*»»'■»» lo ‘Jwt the niagnetifii’i 
ttj If difpofed/rr.'^/y as in one bar, tbtu 
I lnalen.1 tr.n.ft.«mce. But we fball fpeak of this, 




9^ remark, that wc found bars to 
pretty well po- 

Uflwa than when rough. But we alfo found, that bar^, 
ooouder'shly^Tougb ^^quired the firft <]egrccs of It much 
mote CKptdiuoufly ibah thofc which arefmooth; ;d 
thd^g^ ^ newr c6uld bring them to that high dvirrtt 
of *Mg,o«tifm that the fame bar* acquired after tlicv 
had been poli&ed. We think it probable, that the 
tremors, occafioited by the rough and harfh fui faces of 
. . - • . - *“* *l‘« ca"f«» ®f this pheiiomenor;. 

we confider tms as no incoidider.sbk argument for the Some more obfervations on this method of the double 
juftiec of Mr jEpipus’s hypothefis. touch will be made afterwards, wiMu wc confider ilic 

The great advantage of this method is the regularity hypothefis of Mr .ZEpinu* ; and we conclude the prt- 
of the ringiietifin which it produces. We never find fent fnbjc^f, by attempting to explain fome pjzalin-r 
wore than two poles ; and when the bars are ha- il, and appearances which frequently occur in making artificial 
of uniform ttxliire, the jxdaricy is very little diffufed, XTHguets* ^ “ 

and feemingly confined to a very f l all fpjec at the A bar touched by a very ftrorg magnet ha» been D in' 
very extremities of the bar;, ihis is indeed a prodi faid Ly Mufehenbroek, to be impaired by going ever ir*t !* 
gioua advantage in point of fliength. k is no kl'., fo with a wtaker magnet. If it haJ bttu made to llrong 


, -r , » y 

jance for tbc accumulating power of the magnets ; and 
“ider tl^is as no incoiiliderablc argument for the 
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as pnfuMt, ih * wtiikji* svlicn ovt-r it in 

till: way by Mub.ht nbrotk, murt / 7 r// dofiruy 

of tlii^ ni:i nitiiim ; ainl l»a\ing ilonL- fo, It ib un- 
able to ri'.ik* it aiifw to the lame degree ofC/lgour. 

Yet (Yavb Mufflienbroek with farprife) a large bar 
of con. moil iron hab greatly impioved the magnet. A 
■\"-y pioce of iiori wujl do ibi^ (cfpecially if Hi.i- 
ptd like a horfefhoe, and applied with both heels), if 
lilt* bar be not already at it« max imam. 

It was thought wonderful, that, in the method of 
double touch, not only was the magnetifm tif the mrg- 
iicls employed not impaired, bur, hegiuning with two 
iMag»ictb, whofc* powet is almolt infcntiblo, and repeat- 
iiig the opcrationi m ilie piecife manner deferibed by 
^ditchell or Caotoa, not only the bars intended to be 
made nuignaieal, but alfo the magnets employed, may 
l-.t* bro'iglit to tluir hg;'hifl poffible ftatc of inagrtetifm. 
'This is ill evident conhumity to the geperal fads of in- 
due.-. 1 niHguctifrn, and tiffon's the ftrongcll proof that 
luitliing is Ciimmunicatcri in this operation, b\it that 
I'tiweis refiding in the bars aie excited, or brought into 
ji'-tiiin. 'I'Ik; iiiani|r.ilr.tion increly j;/vejr BCCi^un to this 
a ‘.lion, as a fpaik ol fire kindles a city. 

'['here fill] remain fome circumilaiict'S of this fnethotU 
praeliftd by Savery, Cant<<n, and AntheatttAC^ which 
arc c".t''cmtly cimons and impoitatVt. 

>rr i^av.'ry had obfeived a fnall bit of ftcd iC^prire 
very fenlible magiittifm by lying long In eontaift 
lilt- lower ^nd of a great window bar. *Fe]ling 
;» frier.d, he was, for the firll time, informed^ that tHia 
had been loiig ohierved, and that Dr Gilbert Had 
lone oinioui: nifcrences from it. Mr Sayery^wantfd 
forne magnets, and was at a diftance fr6nfi 
<\?<^ting, like a philofopher, on what he had facai^, and 
t'bftrvrd, lie faw here a huircc of magnetifm-^hich he 
t onld Micirafe, in the manner commonly praAifed in 
rnnkirig nrsgiitts. He placed the bar AB (iig« 21.) 
Ti,‘ be rnagiirtifcd belwern two great btU Of jCOmbiotl 
poll C and D, placing all the three in the fntgoAtCid' 
diiection. He took another bar EF, and pint K|t}e^ 
)>itc-e 9 ot iron, like the armour of a loadftotie, ^fta 
i tuh. ; and with thofeends he rubbed the bar AB^ ra]h^.' 
!>iTig the upper lialf of it with the end F, and thc-l^er , 
w/iii the end E. The refull of thi» war a very bfift:' 
in'ignctifm in a few minutes, which, by various well de- 
viled alt ernatif >11.9, he brought to its higheit degnic. 
His numerous experiments publilhed in the Philofophi- 
cal H'ranfaftions in 174.6, contain much curiotn infor- 
mation, highly deferving the attention of .the philofo- 
phers. Mr C'anton, proceeding on the fame princi- 
ple, that bars of iron, which have been long in a verti- 
cal pofitlon, acquire an riHctent raagnetifni, begint hfs 
opcr-ilions by placing his fteel bar on the head of a 
kitchen poker, and rubs it with the lower end of a pair 
of kitchen tongs. Mr Anthcaume adheres more fln'A- 
iy to the inferences from the principle of terreflrial 
magnetifm, and repeats precifely the previous difpofi- 
tion of thirgs praAifed by Mr Savery, placing his little 
llct -1 bar AB (fig. a a.) between two great bars C and 
D of common iron, and arranging the whole in the 
magnetic dircAion Then, pmceeding mod judiciouf- 
ly on the fame principle, he greativ improves the pro- 
cefs, bv C'Ti ploying tv'o b^rs T.F and GH for the 
touch, Holding them about an inch apa^t, inclined a- 
bout 15*^ to the bar AB It fj5 plain, that the lower end 




of each of thilV five bars is a north pole, nnd ih^^ iioper 
cud a foiuh pole, 'rherefore the poles F and O coti- 
cu* in giving the proper magnctiitn to tin- portion l*(i 
n| lilt: lUcl bar whi<-h is betwt cn them ; by riili- 

bing it with theft poK s up and down, ov-.rpafliiu*' each 
about hull au inch, he* mull h)v>!i gsvc-'io rhe 
bar AB a regular magiutiim ; wtnk, perhop-, but to 
be after wards increafed in the Cantoniau iiiLtliod, on a 
horizontal table. In tliis manntr did Mr Anthcaume 
make magnets of very great fl l ength in Stc his 

Dlffcrtution already quoted. 

Thefe obfervations naturally liring us to the PifYsio- Oiil.rr, 
i.ociA Nova ;>e Magnkil kt coki'oribi's Magkf- urrclli 
Ticis of J)r tiilbcrt ; a difeovery which the fagacious^’^S*^^.^ 
Kepler claffes among the ^reaieft in the annals of 
fcience. 

It could not he that a phenomenon fo general, and 
fo ititercHing and important as the natural polarity of 
magnetic Ix^ies, would be long known without exci- 
ting curtofity about its caufe. Accordingly the* philo- 
fophen of the i6th century fpetulated much about it, 
atrd . ^futeriBiiied ft variety, of opinion, if that can be 
calk^ an^opimcR which hardly be fcid to expreft a 
.thpnght : We havt fhon notice 

df maiw the- 

ii th^'; heavens^ 

tfcw trcHitile of try- 


^ w all lie* 

to be by tS?. 

tm, end if tbeyta m lewlftMiet tfb (o drtUmftaSei 

pbiiB}> tjbe «riU be 

0* m«n* 

; iier«.flec^.er of |ingnetie4i»tf^; wai ns. 

<ii 1 «#y ' Ui ^ fats difttweiy ti> eonceiW tfae direftin* 
cadfc M pM iiijthe wrthi becMife the north point of 
the needle, m mrrinrt of Eutope, points very far bk 
Itne tfae horieorii;'. 3ut slthough he calls the treatife in 
which he ssBottne^ fats difeovery the Nev> Auraa'tvf^ 
he does not cit;^rer« bimfclf as fuppofing the needle* to 
be attrsded' by sny point within the earth, but only 
that it is ainrays ditemd to tli».t point. 

It i* to Dr Gilbert of Colchefter that we owe the 
opinion now nnivCrfally admitted, that m'ajrnetic pola- 
rity is a part of the oinflitiition of this Jtlohs. Nor. 
man had,' not long before, difeovered, that if a ftetf 
needle be very exadly balanced on a horivontal axin,. 
like the beam of a common balance, fo tLai. It would 
retain any polition given it, and if it be then touched 
with a magnet, and placed tin its axis in the in^giietic 
meridian, it is no lorger in eqnililirio, but (at London) 
the north point of it will dip 72 or y'? degrers below 
the hurir.oii. He did not, however, /’uhlifli his diTco- 
very till lie had obtained information how it fttKid in 
other patls tif the world. I’he dUferenccs in therva. 
rnition fo Jifl'erent places natunilly fuggefted the necef- 
lity ol this to him. Heing a maker *ot mariners com- 

pad'es, 
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paiTc9,.and teacher of navigation in I.ondon, he had the require for their cxlnhiiicn a dipping; needle, and th*? 

opportuniiicK that could he Jcfirtd, by fiirniihing atUtitiori to circundUnces vliich can occur only to a 
dipping ucu'lcs to fuch of the r.nvigalors, h:-^ h holars, matliemati^lan. A dipping nrodh: ii> to tijis day, n-u- 
as iic kiu'w ii’od able to give him good information, withllawding all onr imnroveiocAt^ in tlie arts, one of 
yXndthc yo'onntd which he receive^', made Ins difeo- the rtiod dtlicalc aJi. I difficult that an iullniment 
very» whin fiTinounced to the world, :i vtry complete maker can take in hand, and a goinl oae cannot be. had 
thing; for the commanders of llkipi engaged in long for lefs I liaii twenty guineas. \\ e aie ( oMlidcnt that 
vn)rigcs, and pariiciilarly to China, informed him that, fuch as even Nornidin could iiiakc were tii- i.ifciior to 
in the vicinity of tlie equator, his dipping needles re* what now injdt, and quite urdiLfor ufe at ('< a uliilc 
niained parallel to the horizon, but that in ceming to- the <hip is under fail, although they may be lolc’ ibly 
ward the nonh pole, the noitli end of the needle was exad\ for an obietvatiou of the dip in any port ; .uid 
cltprcflcil, and. tint the fouth end dipped in like man- we prefume that it was fuch obfervatious only' tiiut 
I'tr at the Capc«ol Good Hope, and in the Inilian O- Notman confided in, Oui readers wdll icadily conceive 
cian ; that ibe needle gradually approached the horx- the difficulty of poifing a needle with fuch apein^ft 
/ontal pofition as tliC (hip approached the equator, but coincidence of its centre of gravity and axis nf motion, 
that ill corning to the north of it at Batavia, the north and ptrfcCk roundnefs of this axis, that it ilnill n main 
p.)iiit again clipt>ed, and at Canton was leveral degrees in auy poiilioii that Is given it. Add to ihid, that a 
below the horizon. diift, invi(ible to the nict li eye, getting under 

Oi\ thefe autliorliieR, Nornrian boldly ‘{aid that| ioibe one ilde of tbts axif;, may be fufficknt for rndking it 
equatoresl regions, the needle w^S Jidrjzontal, and; that . aflbme another poiltior* ' It mull aho he a diihoult 
either end dip[>ed regubriy as it approached Cfthai: matter to prelcrvc tliis dclicati' tliiugs fo as that r.o 
pole ( and that in the pplea^i the, car^^the needle waa can happen to it. Ik iidLs, all tic’s muil be 

perpendicular to .hdrnsoti,, announ* periijirmed on a piece of tempered lioel v.hidi wc a.e 

ced this as a. dtfeove m^ pt ,Oj4y eiir^oua, bttt / ceruig h^ano magnetirm. Where can th s he ov 

alfo^of . what can infure us againll magnaifnv? Vor isih/. 1. iV. 

nee^ tfie btitude of in making the obfervatious wiihoiu ^peai ':jL 
ont^fwift^^the 4 im or >.of;.«nar. If the needle, moveable only i.i uverii.-al 

. “ ’JD^''(4abert,';.-cQmpajriiii^,^ jpofitioii bo not fet in the plane of a m.-'giietic i.-utuII:':). it 

hcedif with the pojStsOiPitf wiBaiwaya dip too much. At London, whcie the 

needbi eSMme, iu> bb wmti'oui ^icpertn^nU due^pn is inclined 73^' to the lioii/.ois if w 

- to; a hb^oeb'b^ m-haVf;.de&ri^4 ^ plane 20^ from the inaguctic meridian, it wdl 

.tb!^raQy led of ttie dmoft perpendicular ; for A 13 tpfy to fee, by thr 

^ aiidthH tbb refolution of forces, that ir wdl t?kc the po- 

tW^dtppingy the meWner*s nettle* fidon which brings it neared to the ttue mzigiucir df- 

ithme manner as oh&rve griwt m.if^Aet ekrao^a region* This, we think, is couiim.cd by i^.vL^al of 
f^ll ntedlc pb^(t4 c» Hs oi^t. He thcrefot^ coi^pd* 'Norman^s and other old obfcrvaticjns of d p. 'riit y arc 
hb much mater than they have been huoe louud in liio 

ip VrhfcWJfe .1^ mpnjr ppipU paces. 

fe^latiaeJtoil^^diroftw of Daniel Bernoulli Ins ^r|vni a very ingenious,, 

C (nt feems nc^ lonffcr to iditob dimbt^ . pr by which we cm make u dippimr iiee(.il«- ‘ 

rt'^d thf^ory'-may be ‘ yivWcIl will give a very accurate obferv.iti(ai o.i lh()i’r;|.,, 

.All the phenomena of natural, arc itnd being fo cadly cxeciutd, it deicrvis to h^* goneully 

gous to what we fhotlld obferve, if the wel« a knowu* Let a dipping needle be m.ak in the belt 

,j!|;real magnet, having its poles near the poles of the ' maBser that can be done by a workreaii of ihe place, 

eaith^s equator, the north pole not far from Baffitt's and balanced with forne care before iii.pn'guaiiri:i, fo 
Bay, and the fouth pole nearly in the oppofite ptrt of tikat we may be cer^in that when touched it will t . kc 
the globe. A dipping netdU,. under the induence of neady the iniis d^pf Touch It, and obfeive ilic dip. 
this great magnet, mult arrange itfetf in a pUac which Dettroy its magnetififh, and then ;\licr its balance in fuch 
pafles through the poles of the magnet, the pofition of a. manner that, wttlu>ut any inagueiifm, it will aiiatigc 
w’hich plane is indicated (at lead nearly) by the ordi- Welf in the ificlinatioa of the oblcived dip. Now touch 
nary compal^ needle ; and it will be inclined to the ho* it agam, giving it the fame poles ai» before. It is pinlii 
rizon fo, much the more as we I'ccede from the equator that it will now approach exceedingly near indeed to 
•of the great magnet. the true dip, becatife its want nf f erf pH cquilibiium dt- 

. This opinion of Dr Gilbert was not Icfs ingenious ranged it but a few dcj^rees from the proper diitciion. 
than.tmportant ; and if firmly tfiablidied, it furniffies a II this fecond obfcrvation of the dip (hoiild differ ftve- 

tomplete tllcory of all the phenomena of magnetifin. ral degrees fiorn the firfi, by the inaccurate full forma* 

But obfervatiops weie neither fufficieiitly numerous in tion of the needle. It will be proper to repeat the opc- 
the lime of Dr (iilbert, nor fufficicnlly accurate, to ration. Very rarely indeed will the third obfeivaiion 
enable that great genius to afligi: the pofition of this of the dip vary from the truth half a degree, 
great magnet, nor the laws of its action. The theory Mr Bernoulli makes this finiplc contrivance anfwrr 
was chiefly foundtd on the phenoimiui of th? dipping the purpofe of an univcrfal inilrument in the following 
needle ; phenomena which might luivc been unknown ingenious manner. A very light brafs graduated circle 
for ages, had llie orfl notice of them fallen into any L>'CJ (fig. i 3 .) is fixed to one fide of the needle, con- 
other hands than Norman’s. They art not, like thofc centric with its axis, and the w'bole is balanced as nice* 
of variation, which might be made by any failor. They ly as poffibk before impregnation. A very light inden 
SurpL. VoL. II. Part 1. 3 CD 
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CD I*; Ili-r \.{\A ..n t»iL r*>:is, io as to t.irn utl.u 
oa It. w ill (’kiliL5y the tcpnlibtiiim of tlu; nrcdle. 

If has been made with purled atYurncy* and 

b.ilark cd, the iidfbtion «it this index would 
tauit ir :.]»\aj‘7 to fettle with the iiul.'x ])er]K*rilici;I'ar to 
ill . h' ri ’.ja, wlsalever dc;^ree id tlie eirelc it may chafice 
to pi.i'it Kt. liMt as tliK'j is fi.'tiuily to be lixpedul, fet 
the index at various dejjreci of the eirele, and note 
what inclination the uuiiia^nrtie neu’le takes for eacli 
place ot the index, and recoid tlitin all in a table. Sup* 
pofe, for example, that when ilu* index is at 50, the 
in:edlc int lines from iljc horizon. Jf in any place 
We cMtivc that the ntt«!le (rendered magnetic by lying 
bilwten two Itnmg magnets), having the index at 5c, 

0 cllu'w we n. v be crriain that this is the dip at 
tliat plaie ; lor the neidle is no! deranged by ihc tnag- 
iitilin fiorn the pcjluion which gravity alone would 
give it. As we geiKTally know fomething of the dip 
that is to be ixpedid in any place, \vc muft fet the in- 
dex :n «*o- iingly. It the needle does not (hew the ex- 
peded dip, idttr tlie pofiiion of the index, and again 
olJi rve the dip. Sti. wdicther this fecond pofition of 
t!if in !o: and tlu\ dip lorm a pair which jsiri the table. 
11 tin y i!o, \M- I'-ivc got the true dip. If not, we muS 
try aiiuiisvr poniinnof the index. Noticing whether 
tilt iMpTcuient of this lall pair be greater or lefs than 
that the former pair, we learn whether to change 
ibt* pofition of the index in thcfartie direction as bcfore, 

1 r in the oppof’te. 'I’ht* writer of thia article haa adip- 
pm r r Cl die ( f tills kind, made by a peribn tofaBy un* 
a('']!iaiii!i(' wlih ihe making of philofophicnl inftntntents. 
It has bev.u rdtd at f.eith, at Cronttadt in Ruffia, al 
.V nh(*MMj;;h, and at New Yoik, apd the dip indicated 
by it did not in any I'ngle tiia! differ I j degrees fmm 
oiI.M* tiiah, or from the dip obferved by the 6neit in- 
lb mm rue. Me tiiidit himfcif in Leith Roads, in « 
II. j;,!! i,a ; and dois not think it inferior, either in cer^, 
i. i:!yoi difpatih, to a iicidle of the moft elaborate. 

Jt is worthy of its nioft ingemous^ mi* 
»'• ' 1 , mn! of th.” pi bhV nolicc, becaufe it can be made 
1 .T- n n.odrifilc fxpenre, and theufore maybe thciheana 
of multiplying tlic ob/ervatioiis of tlw dip, which are 
of imnuiile cordfi|iicnce in the theory of magneuTm, 
.Old for giving us an accurate knowledge of the niagne* 
*liccil conlliiution cf this globe. 

"t his knowltilgc is Hill very in^perfe^t, owing to the 
^ ^ cglkdiou of obiervations of 

tJ.t ‘’ip- I'hey art of more importance than tlvofc of 

r» ■! f ■ t the horizontal deviations from the meiidiati. All that 
■ j we can f:iy is, that the earth a6ts on the mariner’s needle 
LloVe.^ a threat loadltone would do. But wc do not think 

® th:ii the appearances refcmble the dFefts of what wc 

wouKl call a good lo.idfioue, having the regular magne- 
liiin ( f two vigorous poles. '1 he dips of the needle in 
vaiioijs paita ol the earth feem to be fuch as would rc- 
fuU Iroui the adion of an extremely irregular loadRone, 
having its poles exceedingly diffufed. The increafe of 
the dip, as we recede from thofe places where the needle 
is horizontal, i.s too rapid to agree with the fuppor!ru>ri 
of two poles of conllipated magnet ifon, w'hethcr wefup- 
pole the magnetic action in the nivcrfe liinple or dupji' 
t;aic ratio of the didancis, uulf.f; the gieat terrcHrial 
magret be of much 1 mailer dimcidioris iliu.. what Tome 
Ollier appearances oblige us to luppofe. If there be 
lour uoks, as Dr Haliry imagined, it wdl be next to 


impofublc to arceitaii) the pofithins if the d'l'-im;:/ 
m.cdlc. It will be a l.in<;eril t > (>,•'_ of i ic r ,1. ' i. y 
rnaj^Mi tic curves, and tiul'c will !;i ..f ,• 

IptcMc.. Wc (aiumt I'l't conlidi I ilic (l Lu\j‘y ci thr: 
inti;:nctic coii‘tit.iiii.'.n of tin-, gbiiic ,1, a iMuit i.l‘ vi:»y 
import iiicc, both to the pliik.lhpAr jiinl to Io- 
licty. Wc have t^oiMli'ind it whh jhme fa-c ; hut hi- 
ihcito wc lijvc ui)t been able to form a I’vlUm.iM ' view 
of the appcaraiKcs whlcli gi^e^ uj :hiy lali..raclioii. 

The well infoimcd reader is IVidiMc, llui the atumot 
by rntaiis ot the ho'i/.oiital or vaiiitiou m\dlc is ex- 
tremely tedious in it:* application, and i^ very unlikely 
to liiccecd; at the fame time it mu'l be under.'lood. 

The two didert.itions by TuL#, in the 1 jth ?md zzd 
voliimeaof the Memoirs of the Royal Academy at Ber- 
lin, arc moft excellent performances, niid give a true 
notion of the difliculty of the fill jed Yet, even in 
thefe, a circumllance is overlooked, wliicli, for any thing 
wc know to the contrary, may have a very great •ffed. 

If the magnetic axis be far removed from the axis of 
revolution, aafar, for example, as Mr Churchman places 
it, the magnetic meodians will be {generally) much in ^ecV/iaiA. 
cUndd to the hc^rmon ; and' wc (hall err very far, if we ^ 
fu^jpofe (as in E^h?r^icalettlw)>hit the dipping needle"^^^* 
will arrange tt (elf paffing thioogh 

the diire^oii Variatioa needk ; or if 

we imaghie pf ^ gh^t magnet am to that 

btaae. We cy^ prefiiitae tcr^thmk that Mr Euler’s aL 
fiunptioii of the place of Wa Witioiui poles (namely, 
where the needle is vertical), ip order w obtam a ma- 
nageable cllculus^ is erroncoi^. iThe mtiv^a^bn of 
this ctrcumibince of inclination of the. feiagpetK' meri* 
dians to the boriaon, complicated tlie calculation to fuefe. 
a.^jp-ee as to make it almpft unmanageable, except W 
fowe r<{efted fituations. Ifoitunately, AeV arc ipipoi^^ 
ant dpes for afuertaining the places of the poles, 
the fftveftigation by thtt^^pdiia trf", 
ia mcbniparaWy mbie.fln^ anire >kely to give 

us a knowledge Jd| a mulligl^y of poles. ' ; coiilL 
deration of the cWs (in the fenfe ufedm 

t^^ prefebt ertiek), ti^chcs us that wc are hot to ima- 
gine the poles iinmdiutely under thofe parts of the 
(ufiace where Jhe needle (lauds perpendicular to the ho- 
sixon, nor. the magnetic equator to be in thole placetN. 
where the needle is horiioncal ; a notion commonly and 
plaahbly eoterlaincd. Unfortunately our moll numtrous 
obfervations o£thc dip are not in places \ilu*te they ale 
the moft inftruaivc. A feries Hiould be obtained, ex- 
tending from New Zealand northward, acroH the Paci- 
fk Ocean to Cape Fair weather on the weft coaft of 
North A mciica, and continued through thaVpart of the 
continent. Another ferits Ihould extend fnmi ibe C.ipe 
of Good Hope, up aloi g the weft coaft (»f A f.icn t.>* 
the tropic of Capricorn ; fmm thence acrobi the intc- • 
rior of Africa (whtre it would be of gieiiuiir»porriinco . 
to mark the place of its horiaonlality) ihiffugh Sicily/ 

Italy, Dalmatia, the call of Genu.inyf the Gulph of 
Bothnia, Laplaml, and the weft point of Gieenlind. 

I'his would be nearly a pkiiie pafTing lhroi;|/i tlie pro- 
bable iitualions of the jvh-s. Anultiir Icriel Ihoitld be 
made at nght angles to this, forming a fmall ciiclc, 
crolliug the otlicr near Cape Fail weather. This woiJld 
oafs near Japan, through BortKo, and the well end of 
New Molla.ia ; alfo near Mexico, and u few degrees- 
well oi Laiici lilcind* in this place, and at Borneo, 
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the hic liiKition of the Tnac^nctlt* plane to tlic Uoti/«in 
wniil ^ Kf eonfWralilt:, hut wc fUMiot find thip c»r. It 
lUAv, })o\vevrr, l-c chiicvei t il in utlier pnintft* of this 
cirnle, wiwrt. the lIij) i>. coMi Wc lune lUit 

iooui Ik jfns Oiuit it <.oiiiit to illnilriile the r.!iv, intajrts 
dc'Mvcd hnm rlu li* fcrit i 's ; Init the itfhiHin^' reader 
will III’ xfiy 1 iiThle ot tlirm, if he only riippofetj the 
j,'U‘at ma;.'nLt to he aeeonipaiikd by its m.'^Titlic curves, 
to wliicli ihe nei iife 1:^ always a Lan^jent. l ie will then 
fee that the full leries frt ni Mew Zcahiud to Cape Fair- 
\vt*a*lii r, cIikI the fecond from C?[>c Fairw’cathtr round 
tlie other fide of the globe, ln:ing in one plane, and at 
veiy difl'ereiit dirtanccs from the mcignctic axis, muli 
coiualn very inllrudlfvc politiona df the -needle. But 
we Hill cunfefs, that wh^n wc compare the dips already 
known with the variations, iliey appear fo irrcconcile* 
:ible with the rcfults of an uniform regular magnctifin, 
that we dcfpair of fuccefs. Every thwig feema to indi- 
cate a multiplicity of polea, or, what i$ ftill more ad* 
vtrfe *to all calculation, an irregular magnctifin with ve- 
ry dilTufed polmity. 

Much inft/u&ion may forely be expeded from the 
obfei vaiions ^ the Ruffian ax^demtciana and Uietr elcvee, 
who arc employed in furVcying that vaft empire ; yet 
we do not meet with £iigb>hihi^tion bf the dip oiT 
the needle iti all the 

^ my, nor indeed are |here iiinjr 'ef ^ 

‘)d con- For want of fucii tnfondation^' 
ning the tremely divided jii thdr .opidiona oi the jitiiation of the 
laiion of maeneiic polea pf thta globe. ProfefToir Kfoffc^ in, the 
polM. volutpe of the' Petefibnrgh ComihenUricfi pl^jl 

the mirth pde in lat, yp^N. and long, .23« W. from 
],ordon; and, the (piith pole in lat. 50^ S* and long. 

Vy^ilcke of Stockholm) irt hie indication chart 

toft); axk. p. a 1 )» places the north pole in; N. 
.lat yjs near in ihe longitude of Sall^ 

ibmta. I'he foutb pole in the Pacific Ocean, in: lat. 

' •■■■ V . ^ 

Cburchftittfi j^aefea the nptih .|mle % lat; yp? N. arid 
Wg. 133® W» a little way 

thcr ; and thefouth pole in Wt. £« 

due foulh from New Zealand. 

, A planifphere by the Academy of Sciencea at Paris 
/or places the magnetic equator fo as to interfe^ 
the earth’s equator in long. 7j^, and 155” from Ferro 
Canary Ifland, with an inclination of 12 degiees near- 
ly, making it a )rrcat circle very nearly. But *wc arc 
not informed on what authority this is done i and it 
does not accoid with many obfervations of the dip 
which wc have collcdcd from the voyages 0/ feverd 
Britini navigators, and from fome voyages between 
.iStockhtllm and Canton. Mr Churchman has given a 
Ikctch of a planifplu re with lines, which may be called 
parallels of the dip. Thofe parts of carli parallel that 
tave'bcch |licilained by oblcivation arc maikcd by 
dots, li) that wc can ji dge f f his author Iiy for the 
s\ho!c I onllni-liun. it is but a Iketch, but gives more 
fynoi tical information than any thing )tl pubhihed. 
^J'hc mdgnelic equator cuts the cartirs equator in loi g 
I and 195" K. ficm Greenwich, in an anglt# of nearly 
ly^dt-giees. The tiicles of niagi.ti.’c ii.ciniaiion aic 
not* parallel, bfiiig coi.fuleiably ncaicr to lach other on 
the ihoit niendiau than on its oppiifite. 'This ciicnni- 
il.incc, belli);* founded oil obl<•!^alion- is one of die* 
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llrongcil ar;:inneiits for rim cxiilinco of a magnet of -n- 
IcrabJc rigid^rify. r.a if;e caiile or all the polhioii of iin* 
coinpaf.^ i.Lcdl' ; lor fiieli 7;///// be the polilions ol the 
circles of Ajual il.p, if the axis of this magiul is fai le- 
iTiove-d fiom the axis of rotation, and does not iiiler- 
fed it. 

Now, if tlie fituation of the pol^ j. be any thing near 
the average or midium of tlufe dciein.niJtitnis, and if 
we form all our notions by analogy, contpaiii.g the po- 
fitions of the conipafs needle in rthii'on to the ;Meat 
terrelirial piaguct, with the pofitions allun.cd by ? in.all 
needle in the neighbourhood of a magnet, wcnmli cmi- 
cludc, that the inagnetical conlliiulion of this )^l(if)e ha*! 
little or no reference to its rigular exteii..! foim. 'fhe 
axis of the magnet is very far removed fu>!n ih st of ihe 
globe (at leall 1500 miles), and is not ncaily pajail;! 
to it, nor in the fame plane. It jicjiind th.* ligiciiy 
and the /kill of a Elder to fiibjed fueb 
netifin to any rules of computation; and every prifun 
cpialified to judge of th.e fnljidt mull allow dilTcua- 
tion in the 13th volume of the Ih ilin Menioir.s to 1 c a 
work of wonderful refearch. It is a vey a);ni:ible 
thing to fee fuch a conformity bttwt.Ln i!:e li.ic.T v.hi«.h 
exprefs the regular magnetifm (d’ Ephr’.'. dl.U-riaiioM, 
and the lines drawn by Dr Ifnllty froMi obi'.r v.it 
and which appeared to himfdf io capn'i th.iL I.c 
de^atred (notwitbftanding his conbiin.iiaic i!:i!] m luo- 
jqlJetry) of their ever being reduced to a n. ..Iicmai.c .1 
and precife fyfiem. 

Without detia&ing from the mciii of Dr 
we miy prefume to fry that his notion v^^ the e.”. ih.hsr 
being a great magnet was uos in hi^ n r.i t, moi^’ ih c,/'’ 
a bgacimis conjedure, formed from a \l!\ .itruiul ' 
even vague compafifon. Yet the cviinpai »r.M vn.*‘. i-. f.i- 
C^ently gpod to give him great conlidcM i* in l.is ipi n 
that the aftionof this great m^giut, in |)uf».a cui^u r- 
taity .to whatwc obferve in our cx|uriii'.* nrs with m.iq- 
uet^iv the fource of all the magiktifin ili.ii we {.bi. i\t. 

•If there was nothing die in pu>of oft! t jniliul., <-i' liU 
theory, it is abundantly proved 1 y ilw I eauid'ul tvpjii- 
ihimt ofMr Hcnfliaw, menlioiud in the \ 

riON» EncyL p. 621. col. 2. An imn b.ir htM m^mly 
«pi%ht, attracts the fonrh mJ of a eompaf^ r^ulle 
lyith its lower end ; and if that uul ol ihe bur he kv.jit 
in its place, and the bar turned loimvl till it bi '.i itas 
tbc upper end, the fomh pi»ini <»f the needle in n.u'i- 
atdy turns away from it, and tlie n.oith t ul io now 
attrafted. This experiment may be ]xifedly imiiaud 
with arUficial magnetifni. 

Having fupported a large magnet SAN (fig, 2 p), 
fp that its ends are detached bum rnrroni.ding Li d’e;), 
place a fmall needle B (poifed im its piiot) abuiii tlnve 
inches below the north pole N <rf tbe mag mi, imd in 
fucb a fiiuation that its pol^.jity to the ir.iigiict may !)c 
very weak. Take now a final) piece of cominon iu.m, 
and hold it in the pidilion repicfented ai C. Its luwi r 
end becomes a north pole, atirailiug ilk. lunih pok of 
rhe needle. Keeping this in its place, turn KHm,! the 
piece of iron into the poflion 1); ihe h nth pule of 1. 
W'lll now avoid it, and the no.lh p^-le '^ill bt aitraCri'i. 
V^'C dirtded the needle to be io piac. '!, tlnit puh.ii 
ty, in iclaiion to the magnet, rray be v^cak. 1. it hr 
liiong, it may art on the tnd ot C D Irk” a nr. M it, 
ai.d (.oiiureraCt the nun^neidui in bki.d. on C c* L) by 
v'kiuit\ to A. 

S > ka 
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An annnuTir-;i» ivnirr in ihf PMlnfopliical Trarfic- 
lioiis, \'J77. Vol. XV. TtljU-i fvvtra! chlcr'/alioiiJ 
n::‘vlc Jii; a vov;ij»c lo ihc Eail Indies, whleh art qjite 
loniivfihiiirii; t.) this, A few r.orfhvvt (f from 

i!«e iilTHij .Xfu nHon, the foiitli po’ii! of the cornpafj 
lit-dly thewtcl any ttn.!ency to or from ttu* lower 
I !i ’ -'f 'l l iion bar. It ftxmcd nuluv to avoid the iio- 
] - I '.li ; it was not in the lta<l f by the middle 

n! the bar ; but when the bar was laid hori'/.oiital, in 
iriii;netie direction, its two eruls affefted the ciifii- 
iinlar indsot’ the cornpafs inedle very flrnjigly; hut 
when horizontal, an«J at light to the lU^g- 

i.etic direvSho’i, its polailty as p.ltogcthcr inilifFcrcnt. 

As the other j^tL-nomena of induced artificial mag- 
r.ctifm liave the lame rifemblarcc to the phenomena of 
rj'itural magnetifm, a b:ir which has remained long in 
the vicinity of a in.igret acquires magnetifm (permanent) 
111 the lame way, and iroiiiied by the fame circumftan- 
CCS, a;: in nat livid magnet ilm Hammering a bit of com* 
mon iron in the iniim-diate v'clnity of a magnet) gives 
it Very good lurtgii .'til'm Ex poling a red hot bar to 
eool in the rici^ddioin h.;< jd of a magnet ha? the fame ef* 
Kct. Alf) c]iiei.(’hing it fuddenly has. the fame effcA. 

robing a fniall red hot Heel bir between, two ftlSgf 
nvt.„ was fiiiind by ns to communicate a much ftronger 
{r.agijt'tirm than \vc could give it hy any other method* 
Its fv>rm iudti d w.i.s very unfavourable &r the- ordmai^ 
/neihul of touchbig ; fo? it conlifted of two little fplicret 
coinit^Ud by a fiendtr rod, and could fcarcely be im** 
p egnated in any other way than by phtcing it for a 
very ii.ng while between maj;nets. In alt thm experts 
rr.dits, ihe polarity acquired is precifely fimilar to that 
aeqniretl by the fame iR arnu.nt In relation lo this fup* 
pi.fcii great terrtlbial magnet. In (hort) in whatever 
nnmmr wc jiuifuc ibis analogy in our experiment^) w$' 
f.nd the lelemblancc mo(l perfe^k in the phenomena* • 

Wc cannot but think, thertforc, that this new phy«r 
ff logy of the magnet by Dr Gilbert is well cflabKmedi 
and wc think oiirfclvcfl auihoilfcd to affiime if as a pto* 
pofit'cn fully ilemonflrated, that the earth ts a gftat 
ni.ignet, or contains a great magnet, the agency jof mich- 
pi Of! lira the dirt'd 1011 of the magnetic needle, andjstt' 
t)ic niagnetifin udiich iron acquircn by long conlimiancc 
in a proper polition. It is this which made us fay, in 
the beginning of tlvis article, that attradion and pmari- 
ty WLie not confined to magnet?, but were properties 
bthmging to all iron in its metallic ftate. Wc now fee 
thi- rcrifim why any piece of iron brought very near 
to aiiotlur piece wdll attrad it— both become magneti- 
cal, in confcqucnce of the agency of the great magnet; 
and thrir magiiclifm is fo difpolcd, that their mutual 
altradions exceed their repulfions. Alfo, why an iron 
rod, placed nearly in the magnctical dirediort, will fi- 
nally arrange itfelf in that diredion. Mlfo, why the 
irrrcllvial polarity of common iron is indifferent, and 
either end of the rod will fettle in the north, if it have 
nearly that pofitiou at fitfl. l*hc niagnLlifm inducid 
by mere momentary pofilion is lo feeble as to yiedd to 
any artificial magnctifm. As ;• moment was fuflicieiit 
for imparting it, a moment fufficts tor deftroying it ; 
and another moment will impart the oppofitc rnagne- 
tifm. But artificial magnctifm icquirc& more force for 
its production, and fuir.c t.f ii remains w'iCii the proju- 
rj’iig caufc is removed, and it docs no. yield at once 
to the contrary magiieiilm* That there is no farther 
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difftrence appears from ihiF, that long conlimied poll, 
lio'i gives ilttevmined and permanent magnctifm, and 
that it is deilioycd by an equally long continuance in 
the contrary polition. It feeins to be very generally 
true, that a magnet will carry move by ils norili than 
by its foulh pole. It Ihoiild be fo in thl*) part of the 
world, liecaufethe terrcllrial ungnctlfm induced on the 
iron coiifpircs with the magnellfm induced by the noith 
pole of a magnet, but countcraiI:ds the magnetifm indu- 
ced by the iuutli pole. 

The propriety of Mr Savory's, Mr Canton’s, and 
Mr Antbeaume’s proceffes for beginning ihe impreg- 
nation of hard ffccl bars is now plain, .and the fuperioi 
cffci^ of the two great bars common iron in thepro- 
pofed method of Mr Aiithcaume. We cannot but take 
this opportunity of paying the proper tribute of praife 
to the ingenuity of Mr Saver) . Every circumllancc 
of his procefs was fclcCfcd in confeqiience of an accu- 
rate ebneeptiofi of ojagnclifm, and the combination of 
this feience with Dr Gilbert's theory. His procefs is 
the bme with ADlheaume's in every refpedt, except the 
circiimftance of the double touch bqrroiwrd from Mit- 
chell arid Canttya- *rWe obfervations do not detract 
from the difccr&meht ,of 'Mitebttt and wlio faw 

in tho^e^nmi^ the attrition of 

But thoife d^ this theory of Dr 

^tfilbeiiii . whi^;Was tgiinft' h with great • force. oUjeiftioo 
.We obferve, 116. tendency ju the magnet or cotnpafe deduced 
needle toward this fnppoled inagnet;; An. iron or 
bnt^ii not &und'to iiicreaft its tendency <'Wnwnfd8,f^nablea&* 
that is, IS not fenfibly liesfirteri when its fouth pole is up*traddon. 
perm<^ in this part of the wprj^ A needle, fet aHoat 
on t piece of cork arranges< itfelf quicUy jfi the proper^ 
duedion t but if continued . ever ^ long afloat, it has 
.dever been obferved to approach the north fide of the 
vefleL l^his is quite. whait wt obferve in, the 
i&iotts of magOfiE^^^ tiie aftibn on ^ 

Ttiis objeftion api^i^s lb fiaVe giv^ Dr Gilbert 
feme concern ; ^ he mentions many ex^riments which 
bavebecri tried on pn^ptffe to difcoverlome magnetlcal 
^odency. He getf tid Of it as welt as be can, by fay- 
feg,:that4he dirmive ^ower of a magnet extends much 
ferthetfhao its attraftm power. lie confirms this by 
feveral experiments. But Dr Gilbert had not (iiidied > 
the fimiiltaneotts aftions of the four poles, nor explained, 
by the principles of compound motion, ho»v ihtfe pro- 
duced all the poflible pofltions of the needle. Indeed, 
the compotition of mechanical forces w«ib by no means 
femiliat with philofophers at the end of the i<>ih cen- 
tury. Wc fee it now very dillii)£lly. llie polarity of 
the needle, or the force with which it turns hltlf into 
the magnctical pofition, depends on the difference be* 
tween the /amf of the a6\'uns of each pole of the mag- 
net on both the poles of the needle ; whereas its ten- 
dency towards the magnet depends on (he difference 
of dilffrtnces of thofc aditions (tec i\ 22, 25.) The 
f rll may thus be very great when the other is- almoft 
infcnfible. We fee, that coarfe iron filings heap about 
the magnet very fall, and that very I'tue filings approach 
it very ftliwly. Now, the laigeft magnet that we can 
employ, when compared with the gieat magnet in .the 
cailh, is but as a particle of the fincltfiiings that caii be 
conceived. I'Tiis furely diminilbes exceedingly, if it 
does not entirely annihilate the objcAion : but as we 

have 
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have heard It urged by irany as an imp«'obable thing, 
that a Fong magnet, kept afloat for many mofiths (which 
has been done) lhall not flicw the JhuiileJl ttmieticy lo- 
warde the pole of the terrcllrial magnet, we think it dc- 
fervrs to be confivh-M fl with accuracy, and the qiieflion 
deci-'cd in a way which will admit of I'.o doubt. 

Ltl the very fmall magnet C (fig. ?5’.) be placed 
near a great magnet A, mid then near a fmallcr mag- 
net B, in fiich a manner that its. polarity to both fiiall 
be the fame ; and then let us determine the proportion 
between the altraftions of A and B for the fm.ill mag- 
net C. 

This will evidently depend on the law of magnetic 
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■■ ( ;''z: i*;, ' ' j*-?'* 

If i'/ : m fi ' ; ih it is 

13. A til*' of A atlr* of 3 rr m u S, 

A.Han example of this coinprc •foil, let us fiinpofw* the 
grcit tcrrcllibl magiul to be a ilionfi.id limes larger 
jiiri llronger than the in^igi.ct who c alira“Aiori arc 
comparing with that of tcrreftrial ma';'u.lifrTi. Let iia 
alio fuppolc the dilhi ce fiorn the p.t'.c i.f the gicat 
magnet to be iinalb k) that its attradioii may be con- 
iiderable. Let us make J rr 120^, being — jcjoc, 
and 1 zz 1. Thefe are all very nafoiiablc fiippolitmiis. 
Subdituting thefe values in the formula, we have ali*^ 




aftion. For greater fimplicily of invedigption, we ihall of A : attr" of B = 1 : 1000 very nearly ; and tliei c 
content ourfelvcs with Aippofing the action to be in- fore when the needle, ivhcn placed riear :i magiitt 


▼erfcly as the diftance. 

Let AN, rrAS.rrfl; BN - 3 ; C« = f, AC = //, 
LC = ^ ; and let the abfolute force of A be to that of 
B at the fame diftance as m to i . 

Tile magnetic a£tion being fuppofed proportional to 

vre have, v ■ 


1 . Adfion of AN on 
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brates by its polarity as faft us it di^ts by natural mag< 
nctifm, Its tendency toward that magnet mull be ulij- 
gether infenfiblc ; for the difproportion is incomparably 
greater than that of 1 to 1000, in the largifl magnets 
with which we can make experiments. Ubfrrvc alfo, 
that we have taken the cafe where the altr;t.-tintis aa 
the ftrongeft, vix. when the magnet C is placed in tbe- 
- axis of A or B. In the oblkjuL pnfiftom, truigtnts tu 
die magnetic curvesi the attr&clio.is are fmalUr, aliin^il 
ill jtny ratio, 

'We took, the ir.vcrfc ratio i>F the ilKlriiLCs for tin 


•. m<jmy ratK). 

‘ . .'' ./ "We took, the ir.vcrfc ratio i>F the dldriiLCs for tin 
’ .A* i ■>'<;. :> . iiwf 'of aftion, only becaufe the anrlylip was vi'ry Ample 

. 'A$ Op ■ ' t y '■ Xt U' very evident, that the difuronurtiou ^rill W iHI 

' ■ : u ' : r..i j 


• ' Mid 
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mote remarkable if the aftion be iiiveifcly au the lini.iu. 

diftance. 

The objeftion therefore to the origin of the polarity 
' cf.die compafs needle, and of all other niagiiet.<;, iumuc- 
Ty,. the aftion of a great magnet contuinid in the earth, 
abpeva plainly to be of no force. We rather think liiat. 
the want of all fenfiblc altraftion, where thcic is dbritl 



The dtrefttve powtn of A afi^ 9 ai^ at ifaew pisni- 
mum (late wlien C is placed with its Jtiits it r^ht aa*. 
gles to the lines AC or BC. la which cafe we have^ 

' A 9fl(t 

8. Tlie direftivc power of A st 


9. The diicftive power of Bl 
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When thefe direftive powers arc made equal, liy pla- 
cing C at .the proper diftanccs from A and B, w^p 
have, 

I o. *4 m : 4 3 , or w : h zz. iP — a^ : 4 * 

And m a m a zz h 

m /> J* =: 4 (r/* — a^) -f- w ri b\ 

II. (rP — 6/*) + 

m /I ^ * 


12 . ^ 


= n: 

V W 


[d'-a') + b\ 


I.ct the aitraftions of A and B for the very fmall 
magnet C, when its polarity to both is the fame, be 
exprefred by the fymbols « and / 3 . We have 
^ m a r H 84 rJ 

“ • • p^b^y* which, by n" ic. is 


polar i til 

A confiderablc mafs of magnetic Itralurn w'as 
found to derange the nctdle of a furveyorb; tb.coJcihtc 
at a coofiderable diftance ail a.ound ( about 1 yarJ.s), 
The writer placed the needle on a tbin lath, whicli juil 
floated it on water in a large 'loudeii difli, and fa it 
in a place wliere it was draw n about 15 degn^f^s from 
th< magnetic meridian. Tt was Itfi in tliat fitu-tion a 
whole night, well defended from the wdnd by a board 
laid oh the diftt Next morning it wau fon.^id applied 
to that fide of the d*fh which was ncd.-ell to the di- 
fturbing rocks. It had moved about fix inches. I'lx.. 
was repeated three times, and each time it moved i!i the 
fame direftion (nearly), which diffoied conl'idetalfly 
from the direftion of the needle iifclf. 

It is now plain that we may, with confidence, uflume 
Dr Gilbert's theory of tcneftrial magnetifin as fufli- 
cicntly cllabliflicd. And, fince we muft certainly call 
that the north pole of the great magnet wliich is fitiia- 
ted in the northern parts of the earth, and fmee ihofe 
poles of magnets which attraft each other have oppo- 
fitc polarities, we muft fay, that what we call the noith 
pole of a mariner's needle, or of any other magnet, hat? 
the fouthern polarity. 

We may now venture to go farther with Dr Gilbert, 

?0(L 
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to {')' I?'/' I lie r.r;iifivi 'aIp\!i \v»' {cr/e, 

i.» 1' 'i. vv, a't, it« i!hj Imriv.’i »ii- ok liiJ 

t i th*' iuMkmi %•! ihi- majoul, 

Lu 1 j3! . loofi :u' jiuM a Tia- hj'ii nid^nclilin . a^t Jiar.j 
hi.- j aliti loi!.; xHijIure, :’.i'|iil.'- a 
jug’ll na* 'rii'iiir!'. — wc uiiili iliat on '-of iron, 
r'l in .1 lljn- 111 lui .riini«" Miat lo \ nin't ao.jni.v i i'‘ii 
j !,1 j .mu! in'.ii'aiJi’nt tiim. l#v v ; .1 :i le 

r.f in thir boivtU oi* ibe canli. Ar.d ll’ii.. llie 

nia;;iu*Liliii td loadllinit ‘J, wli^h, till il.c lii-ro' Ci \ nr 
! II .tiiral magnet iiiri by poiitinn* uere the 

I'jiirc’ca o{ all our inrp;ner'c::l ]ihenofn?i’r», ii nnv/pioxcd 
to be u r.vtfTary conli.tji'.eMre nl* the oxtHcnre and a- 
^lency ('f a great mugnti Loalaiiial in ibc bo Atlt? of the 
earth. 

It iVeiiis to refill t fro»Ti this theory, that, in thefc 
i^oiihcin parts id the woiM, that part of tvety natural 
loadlb !ic that i> r’t the extremity of the line drawn 
through the itcin- in tiie magnelx dircdioti flioiild he 
its pole ; aiiL* tli.it the loadiionc, when properly poifed, 
flioiil.l of iileii afiMine the M:ry pofition which it had in 
tlie mine. Dr GilS< :t coniplalns of ibc inattention pf 
ir.ifrrs f ri/ih hinun'Wi ^,nus,, hero potius' qunm fhyjirit 
titcsj to this important circumttance. Once, how- 
evot, he had the gooil fortune to be advertifedof a great 
V niaf lying in it:> niaiiix. He repaired quick^ 

jy to the mine, examined if, and marked iu poittt8> 
wln di uere in the exrrcmitirfi of the magnetic li^ . 
\\ hen it wa;, detached liom its matrix, he had tfaeplnr 
r »'e ot liiidir.g ity poke in the very places he eKptAcd. 

I loi 1 • idllone was of cnuliderable fizc, weighing aboQt 
■« ' ji nui.k — \lr Wilckc given in .the.Swcdim 
•'.ur.'ueii {* vend inlhinces ot the fame kind* 

r.ut (hoiild thir. always be the cafe ? By 00 Q>eans. 
rii^ii r.ir many rin-uinjlaiu:(s which may give the mag* 
i.ct’lm of a loadllonc a VC17 dllFcrent dircAion, We 
■1.0 '• Inimd, tliat iMuplc jtty.tapoGliun to a magnet will 
iuimtimrs give a fuai-flion of poles to a long Iw of 
haul lli i l. i'lie lame thing may ha])pcn to an exteniive 
,.!M ot niagnciilable matter. Tht load (lone taken out, 
i '.his \elii may have been placed like that of a foft bar 
■h'l id in the magnetic line, if lying in one part of tlic 
-.ni! ; if taken from anotluTprrt of it, its polarity may 
f t tin; very 1 eve rfe ; and in aiiotlier part it may liavc 
»'o in.igiuiifrii, although coinpK-tcly tilted for acquiring 
it, li may h'’\t: itK poles plu cd in a direition different 
’oun all ll'.clc, in coniequcncc of the vicinity of a great- 
er lo.idllone. As loadflones poflcfTcd of vigorous luag- 
.m: t fni are rl\\ayr. found only In frirall pieces, and in pieces 
of \aiii>u< fi/AS rmd fo’^ce, we muff expe^ every pofi« 

\ .iM nfthtir poli:'^. The mdy thing tint we can cx- 
T by t.heory is, tliat adjoining loadliones will havC 
\hi'ii ‘lit’idly p.des iiirned lowatd each t^llicr, and a 
r- nvi al p.ri xHlei'-e of or terdeiicy to a polaiily fymme- 
’•led with lint •'! tiie caitli. ’I’lic rra'^er will fed 
toii'C nu):c obfcivaroiis to this piirpofe in the «n'liele 
V,^ K I AT ION, J'.ih rK p. »; 23 CVS alfo in CJil!?eil*s treatife, 
I'i. I i L c. 2. p. I ; I . 

Kor jiionld all ilrila nr maFes •if irnn ofc be nmg'nc- 
licah We know that iinjiL ait fijiie|iti!)le of indnml 
magr.tlifm, b\it fudi arc, to ? certain dtgicc, in the 
metallic ftate. bucli mes <)rc 1 ot almndant. ha), 
even all of fiich '-rau do not nci i ll itdy aoiMire ir.?g .c- 
tifrn by the adion uf ihr repent n'..grri. ]'’»hiir piiri- 
jip.d elimenfiona he luiily pc;j»tn i-jular iv’ the msgiic* 


ij- dl'idion, they will not nrqmhe any U'nfblc quanti- 
t\. A Ibatu ii in ihii. I ou 'lty, li'hig .ibonL jydv'giccs 
to llie N W. vv.ll fc;nO'.Iv iicqi)i:i: nioipKi'.lni. (t 
m.iy 'il‘ ) h;io*jC' , ihjt the mll.i.int of tlu' mag- 

ni ’ ... :;-i'n-ter:iCted i) tint uf ' 'O'c cxlenlb.' ilraliini 
• Inhic to Ia i\"iroM uf rs gnat dipih 


'I'hns ut iec, that . H iIil ; 


* I * '? 

^ . i r.'bahl- 

mas; 'ict i. n of li'ail'h ‘.es ^LTk\'.y ctmlhUi.t widi ^ ,,f 

the laOMn tint di.-v a.c e-riects of t»iie jat eral i idmicjl d*‘''r j/rc*at 
i.*'iilf, the action of ibe ;;rejit magnet coutamed in the 
eaith, and that iheie m 110 oecalion to fuppofe this great 
m igmt to differ, in its conllitiiLion or mvTiiner of aiiion, 
from the iniali niaifes of fimilar matter called loadiloiie. 

The only difficulty lh:iL preknts itfclf it; the great fii»>c- 
riciity of magnetic force obfe^vable in fomc loadfloncs 
over other ftralleii of ores circumjacent, which aie not 
^iffinguifhable by us by any other ciicumllance. We 
acknowledge ourfclvcs i?u .ble lo folve this difficulty; 
for the magnetifni of fuch pieces is iometimes incom- 
parably ftrouger than what a bar of iron acquires by po- 
rtion ; yet lids bar is much more fnfcej^iblc than the 
ores which are fit for becoming loadiluncs. Perhaps 
.'there is feme chemical change which obtains gradually 
in ceitaia mafles, which aids the impregnation, in the 
» fame way that wc kn^w that being red hot dcftioys all 
magnetifin, whiter itt a met^ b^.or in an ore. This 

fee in fome'old irovi 
ftaiidil^s^ ' ihV.; ftimgeft magnetiTm in 

thofe. bfirta.'^' thbil whiqh . are combining 

thcmfelvca with ni|;redknts ffpatiog in the atmoilpliere. 

That pit which is cafed iu , the ftone; and ex(oliatea 
and fplitB with rnft, bcinj^ converted into fomething 
like what ia called finery clndei^. becomes higher ana 
permanently magnetic. Suc^i peeiiljiaritica aathere, ope* 
rating for ages, may allow a degree of nnagnetical im« 
pr^tiaiion (in whatever this may conftff) to take placeV 
to vdiich we can fee no refiptniblaDce in. our experiment^ 

It Dfould he worth wlulc tb»:h$ace iron wires, in a , tube 
in.th^ ma^ctic djVe&ton, Jw could be kept of a 

C r red beat,, while tt ia ci^vmed into wthiops by 
. ... It it not .iiattliic|[y;that it would acquire a feu- 
and pefiwet^t mghctiim in this way. It may 
he, that UttJe atodls^' as tliey arrange iheinfelves in 
a lon:oF,c^ihiBiiie or fymmctrical fotm, may alfo ar- 
range fo aa to favoffr magnetifm. Were this tried in 
the vicinity pf a ftrpng magnet, the effect might be 
more remarkable and precife. Perhaps, too, whue iron 
is precipitated in a metallic for in from its folutions by 
another metal, fomething of 1 he fame kiud may happen, 

Wc know, tjiat pioper ous of iron, cxpolt d to cemen- 
taiion in a low red beat, in llu* nu:gnctic dircAiou, be- 
comes magnetic. *• 

Notice has been taken in the JhfyrL art. Varia- 
now, of the alkmijia nf i'l^tuioui. i.icn to cxpldin lliccauksof 
Hiangt ivliK.'li is i bleiwd in i.ll j):irt.> of llu- globe, on 
tlu diivcliiMi uf llu* nr.iiiiic‘ '.s iifidlc, the ^raclu:J 
of the va-icillop. '{’he Inpotlu lis ,)f [jv H'allcx', that 
tlu- globe ^^hlcll we i*il..wblL is Jiollow, »;xiul isselofes u 
ii-up,i}i.lie nuch.us, inoviiiir romii! ..iiiutliei axis, is not 
i'.icoi'lilier.t \-itli any nalui.il ]iu\, if he Jiil i ni lupjuife 
the interval flkd up with foine H-nJ The of 

lUe mil IwuS jiud fhell on the 1 it i rvnuug ll-.jul would 
;.'’.id\HU)’ biiiijT the two to i-i c- (vnniuon motion i»f ip- 
la’ion, vn may he inferud fuviu ihc reafoniug?i employ- 
ed i/j New tun in hi.. uu.;iilv.i oi*. llit Cailthan vorticca, 

Leaviii;! 
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o’lt tills cfrcMnnf’ar.co, tl.trt ia only jnothtT fiTvcd fmall devintnins wlrVli over conPflc* able 

fU'ilt wbijU t”'n mi l n mil affix t, tlu rntatuni of tracts of ci-unt y, i.idio if'*. a i :ut fxtc*ni of (trata 

Im'fi ; na^rnlv, t b'- :niitii il m tii*n h^' the in. r?i- that ait W|-jkly nifi-.jiHl-.c- S^icc iucli ilr.ita re ‘“ivi: 

rlr'i , aiul ti f ni of ri.'L'' it-tic m''tter in iho ibi II. ibeir mjiri.t tlfai by in .• :vKi.i:;er fbnihr to u 

If the ’or iMv.1 of iriis nncli u" be (f ilV'TMt lt»^m bf'.r of fiard aii'.! iM i t- wc k'l > v tl.af tbts rcctivtrs 

fix* Imi- joi'iii \ii may* ij. ric- oolfs, tiuft noljs A\iil bd^e it giatiiiaiiy, it n ay v»iv priib?>ly } (fiat a 

a tnoM II iti -rivt to tlic ll^Jl ; ari'l ihia rnotiiiii may ea- ftriefi of yt-ais ir:iy hefoi-: tn*j irr'/iit t’fiu atlaina 

fily f'( oor-i r: '.(I fm h a** will p*(;(!uct the thnrj^ts of its ultimate tiifpohtlnn. 

tnagiK ti-’ ilirtObdn which v/e obferve. It may even Htie, then, is a ntccff.iry cIian,:^L’ of thi. ma^^rnctic di- 
pn.c'ncc: a nv tT«in c.f the northern mrgiiclic O' !o in c.iic rciff ion ; and although it may hr very cllfT.rtnr in ditfi;, 
di'tctlon, and of the roinln.rn pole in tlit oppofitc di- tent places, according to tlic difpofition ar.d the puwc: 
re*^h’on, and this with the ?])pcarance of difhrcni periods of thofc ilrata, there mufl be a general vergtncy of ic 
of rotation, as fuppofed by Mr Churchman. We may ont, way. 

litre obferve, by the way^ that the change of magnetic . 2. It is well known that all metals, and particuljily 
direction in tin’s country i.s not nearly lo great as is iron, arc in a progvefs of continual pioduilition and '!e. 
commonly imagined, 'j ‘he horizontal needle haifhift- metallization. I'he veins -of metals, and more pa’ t.cu- 
ed its pofition ?boiit 35;® at London fince I985;.ibtit larly thofe of iron, arc evidently of polterior dnie to 
the point of the dipping needle has not changed lo'*. that of'thc rocks in which they are lodged. Chtmidry 
We may alfo oL'ferve, that when the pole of the central teaches us, by the very nature of the fubdances vdiich 
magnet changes its place, the ipagnettfcn of an eaten- compofe them, that they are in a {fate of continual 
Jive ilratum, influenced by its ^ay fo alter its difpofi- change. This is another caufe of change in the m’^gne* 
tion, as to chihge the portion of the compsfs iteedle in tic direAton. Nay, wc know that fome of them Iciw* 
the oppofitc dire^ion to that of change which the fuddenly changed their fitiiatum by earthquake^ jt.J 
central magnet alone w0uld induct pd it; volcanoes. Some of the JIrcam» of lava from Vi fiiviu'. 

Ilut as niotiont have no^ yet be^ aiflig^d t^this nti* and iEfna abound in iron. This has greatly charged 
cleus, which quadrate w{tk,:thephreiiill^ t^ .iti Htuation } and if the Ilrata from which it pu- (tded 

needle, and as the ea^^Ce of it kype^hett^s '..were nruignetical, the needle in its rieighbourlio^d opid 
it may not be amifsto eaamifte, whether fuefa ai t:Wnge . be aSeftra. Nay, fubterrancan heat alone will cifcn a 
of variation may not be.ex{dained by what we knhw chKbge, by changing the magnetifin of the (bar a. Mr 

the laws of magnetifin, and of the interhat cdnftiiutkm royal afironomer at Befl’eilcdt in Icrlaud, wri; c . 

of this earth! . ' ' that the great eruption from Hecla in 17 >^ 3, chaiii;rd 

1. It is metty ceitato, that the- veins in which load- tbe dire^ion of the needle nine degrees in the iir.r . h 
ftonei are found ate not parts of the great magnet. Thti ate neighbourhood. This change was produc! ut «. 
appears from their having tvro poles while in the mti^i < mdt’s diitance from the frozen hva ; and it din.juiibcd 
ariq dfo from the vary fniaS depth to which maahaa « to two degrees at the didance of 2! milts. He c u ld 
been able to ^netfate. When we compare the poStibps .ooi approach any nearer, on account of the heat flili i* • 
of the dipping netdle unth thofe of a fmall n<cd]d^ttiqur miining in the lava, after an interval of 1.4 mouth.c 
magri^i we muA infeif, tiicaij^ . -.All ihefe caufes of change in the dirLOtiou ol th* 

low the fwrfact. " > 'V niarwer^s needle mud be parihil and intpilur, l^- : 

Yet weknow, that there are rlAg^ilVhtefinita of very, tbfre is another canfe, which is cofrr.icid -ind un veil:, 

great extent occupying a 'firry coiiM^rable portion of. Dr Hiiltey's fuppofiiion of four pohs, or, at leall, tb. 

the extcnial covering. Though their biilk and abfolute, fnppofition of irregular and diti'iihd poles, iitnis (‘i- 
power may be fmiH, when compared with ttiofe of the ®tily thmg that will agree with the obfervation*? . f dc- 
greit magnet, yet their greater vicinity to the needles clin^tion. We know that all ningnetiim oftliis I: in 
Oil vi'hkli obi’ervatioRs aie made, may give them a very (that is, difpoftd in this manntr) has a natural !tndn; :v 
kidiblc influence. In this way may a great deal of the to change* The two northern poles may have the 
obitrved inegularitics of the poftttons of the needle be or Oppofite polarities. If they are the lame, ilu it ac- 
•u.i'oaiUed for. In tlie Lagoon at TeneriftV,. FeuilUe tion on each other tends to dimlnilh thcgeneial ni.ig.’.e- 
ohi’crvtd the variation 13*^ 30' welt in 1724, while at tifra, and to caufe the centre of dfort in app-orch tl. ; 
the head of the ifl.uid it was only 5**. The dip at the centre of the magnet* If they havcoppolitc pi)i:ji iiit;', 
J^agoon wa?'63‘* 3 ' » Rrcatly furpafling what was ob- the contrary effed^ will be produced, 'flic gem lai ma*;- 
leivcd IB tliC ncighboiirhoocb Muller found, in the netifm of each will incrcaft*, and the pole (or it . ofuirc 

mountains of Bohemia, g*eat and dtfultory diffcrtnces of effort) will approach to the luri'ace. In tliher ol* 

fil dechiiatiot), ainountiiiij; iometimes to 50 '. At Man- thefc cr’.fes, the compound m.qrT;elirin of the wh 'h* may 
• twa, tj«c vttriatioii in 175^^ was l ; while at Buronia change exceedingly, by a chaugr by no mtan'< (:« iilidei- 
ahd Jhiyia it^was m‘«rly iS . Great irregularitits were able in the maguelifm of each pan olpnlee. It i.i didi- 
oblrrvecl by Got’tc in the ( liilph of Finland, tipteiaUy cult to lulject lln.s to calculaiion ; but the rtader itir'y 
iv.ar the ill-uid of Sullari, a-T ong fome rock*^ : on one of have very convincii g proof of it, by taking a il'o: ^ 
thefe, tl.e iieeille fliewc-d no pohiiity. C.^prain Ct>ok and 3 weaker in gnet of the i''.mc length, ?.iid one o* 
and Capia'ii Fhippi oLl’t-rvcii diflercncea oF ic‘J^ extend* thun, at Icafl, oi tieel not hariler il.Hu ipriug cemj^n, 
ing to :i I onliderable diitance, on the wc'l coidls of l.?.y them acrolA each otlicr like an acute leltc- A , 
Kotlh Anitriea. In the iieighhom-hDod ot the ifhiiid r.- ! then place a compafs needle, hi llr.t its plane of ro- 
J- !ba in the Medlteu.uuan, tin polifion oF the needle 1^, lalk’u nr'y be pe-peuvheulii lo the j hne t-r tl X. 
ga.itly .iH'-^^ted by the iron ilreia, in winch tli.U iHaud Note txaeViy the jjolitiou in whiih the tie. .!!c 
io much aboiiadj. lii tliis couutiy, there arc alio u’o- In a few ;ruiiutc.b alter, il will be louiii lo clu:' i;e ct 1 ^ 
2 . iiticiabiy^. 



j44 M a G N 

fiJcr.iljly’, ii ) ivmaikaLl^.* cliai4^ro had }tt luip- 

pcuLil 10 die j llivniltlvca. 

Spcn.h- Wi flatter ourhives. that our n.-afletswill that 

tuiii-, al>oLt the |>rei‘t‘(lin^r conia'n v/hat m iy jiiflly be called 

t!>c -j iheoiy of in a.^ nuieh ar. \st‘ have been able 

f'jm ^llv. ••‘‘•'hide every pheiiofncntui in one ^;eucral faC'U the 
jj.rp<.ri lit induMion ol maj^nielilm ; and havv* ^ivtn Inch a de- 
.I’j iiiij.. feiiptiiin of that fjct and its njodiliealioi?:*, that wc can 
aeeuralily piedlct v/liai will be the appearanees of mag- 
nets aiid iron put into anydeilred rili’atioii with refpccl 
to e k'i odi. r fl our notions ot phdofophic.d thlq. i' 
hi ion (dcliu 'rd in art. PiiiLnsoPliY, Eruycl. Iiri/.)bc 
jnl!, \vv liave exnlaii'id iht fiibordinate phenomena^ or 
liave fc.ivcn a il'.ory oi magnet ifrn. 

V,\'i it IS not tal'y fo fatisfy human curiofity. Meii 
)i;tve evtn i iveli i.;ated, or fought for caufea of the per- 
^wve'anee of ii.atier in il9 prefent condition. We have 
iini been conrcnftil uirli Newton’s theory of the celcf- 
tijl inuiioiri, and Imvc fought for the canfe of that mil' 
tiia! tendi-f’cy which he called gravitation^aiid of i^hicli 
nil I he motions aic paiticular iiiflancea. 

Plidufophcts have been no lets inqiiifitiYe after wlvat 
Ti'.’iY be llir taiile ol that mutual nttradion cf the dHfi* 
iT.d.ir Tr.!> and tlie t epid (ion of the ilinilar pokai at^ 
that i>'t) of iiiiitnal impregnation^ or eKCitetneat)[ 
wl.u h h) T'. njurkubly ddHngniih iron* iti ita vark>ajiifca|e»^ 
ii' tn nil i thir fnhflai'cee. The acf ion of boditfsoii each 
•-.ther at a d.i laiice, has appeared to them an abfurdUYji 
.-.I d all n .va had reenutie to fome material iotei'medittm* 
’The pl enonu imn of the arrangement of iron filinglt is 
CMier.uly . i-.ri us, and naturally engages the attcnltioii* 
It 1 m {M-fTible to look at it without the thought 

arilh'j iii the mind t/f a flrcain lifiiing from one pole of the 
i.a'ritcf. mo\iug round it, entering by the other pole* and 
a r i.ii iliiiuig fioiii the formci' outlet. Accordingly, this 
notion has bttn tiiicrtaiiied from the earlicfl times^ and 
liif icj.t fpec.iIalilU have had differert ways of concCVlQg 
l!i \.' ihi.^ dream operated the ctfe^s which we obfeiye* 
I'he fimplell and mod obvious was juft to make it 
l:!;e any other flream of fluid matter, by impulflon. 
ImpuUloa the thing aimed at by all the fpeqolatifts. 
I lu. y iMve a iu»tion, that wc conceive this way ofeom* 
.I'.uiiieciiir.g motion with intuitive clearnefsf sod that S 
liiinL^ i:> tidly explained when it can be fliewn that it is 
u cafe (if iin])uli'ion. Wc have conftdercd the atuhorily’ 
of thefe cxphinaiions in the article Impulsion of this 
Supj'liwntt^ and need not repeat our reafons for refufing 
it any pre eir.inencc. )lut even when we have fhewn 
the phenomena to be cafl s of impulfioo by fuch a ftream, 
the greatefl diiricully, the moll curious and the moft 
crrihui rafting, b to afceti.iin the foiircca of this impulfive 
motliiii of the fluid — How, and from what caufc does it 
begin ? What forces bend it in curves round the magnet ? 
Thtifc philofopherfl, whofe principle obliges them to ck- 
])lain gravitation alfo by impulfe, mull have another 
dream to impel this into its ciiives. Ailing by impul- 
fjon, this magnetic ilream ninfl lofc a quantity of inu 
tion equal to what it communicates. What is to re- 
doif this? What dircdls it in a particular courfe thro’ 
the magnet ? And \».hut is it that can totally alter that 
coiirfe — in .* moment — in all the phenomena of induced 
magnetifm ? How does it impel ? Lucrctiu**, cither 
of iiimrolf, or fpcakiiig aftti f[>L' (iteek philofopheis, 
I 
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makes it impel, not the Iron, bid tlie furrounduig nu, 
fwcrpiiig it out of tin* way ; and thus giving occafion 
for die lintoiiuding air to iiifli aiound the liiig.Rt, and 
to hniiy the bits of iron toward it. There I., p^.Th:lJ.^, 
nmre ingenioUfi it :i;u-nient in thi., thiMi;;ht than in ;iny 
of the nnpullive ihcorits adopted liiice hib c!.i\ by Des 
Carles, Kuler, and oilier great phllolophcr.i : lint it is 
fag.ieloully remarked by 1). Gregory, in Mb. notes 
on Newton, tliat this theory of Lucretius f.dL to the 
ground; beeaiife the expeiinKJils fucceLd jiifl as well 
iindi-r water as in the air. As to the explanations, oi 
dtferiptions, of the canals and their ih'ck jjates, open- 
ing ill one dire^ioii, and fhnUing in tlie other, conlliiic- 
rions that arc changed in an inltant in a bar of iron, by 
changing the pofition of the magnet, we only wonder 
that men, who have a reputation to lofe, ihould ever 
haK^rd inch crude and unmechanical dreams before the 
public eye, 'The ixiind of man canrot conceive the pof- 
ilbility of their formation ; and it they arc really, form- 
ed* the effii^a ihould he the very oppofite of thofe that 
arc obferved : the ftream ihould move thofe bodies leaft 
^h(ch afford ready channels for its paifage. If a rag 
of iron filings be arranged by thedmpalfion of fuch a 
ffream, it ihould he emned along by it, ; and if it is im>> 

magnet^ it iliould be im- 
pe{lcd/r^sa we noV know, that 

•each la |l.|i^btary inagnei, we mull 

liUow a:f>mtlaf iO^m whbiing round an 

explanatiQn. whtcli eaceeda all power of conception f 
: fiut has it ever been; ihewo, that there it' any impul* 
fion at all in thefe pheiiamena ^ Wtiere is the imj^lling 
fubftanee i The only argiitneiit eyer offered for its ex» 
iftqtice ht that we arc reblved the pbenciuena of 
magnetifm /ball be {produced by impolfion^ and the ar- 
^ Fsngemient of irpn looks foRttwhat hke a ftr^iti, 

* But enough of this. We trait that we, have (hewn, the 
way in which tbk ar^Ogement obuins in the clearell 
ftvanner. . Every partite b^oMlnes magnetic by inducos 
tiott,;. . This ia a 'vti^ . feU jail reafoning at defi* 

Boqc* The fin difpofc^* that 

their adjoining ends; to each biker, I hie is ano* 
tbeir uncontrovertible fil^. And thefe two fads explain 
the whqle, Tke arjftmg^^nt of iron filings, therefore, is 
a fecoudaty fa^, depending on pnnciples mo.''e general ; 
and therefore cannot^ -coniilltntly with juff logic, be aC- 
fumed aa the foaiulation of a theory. 

Had magnetifm exhibited no ph.:noinena beftdes the 
attradion and repultion of magnets, it ia likely tliat we 
flioidd not have proceeded very far in our theories, and 
would have contented omftlvc.s with reducing thtfe 
phenomena to their moll general laws, liul ilic com- 
munication of tnagnetifrn fceiiis a great m)(UTy. The 
Ample approach ot a magnet cominunicatca thefe oowcrj» 
to a piece of iron ; and tliis without any diminution of 
its own powers. On the contrary, beginning .wth mag- 
nets wliijh have hardly any fenfiblc powers wc can, by 
a proper alternation of the inanipulativUf), cummunicatc . 
the ftrongell magnetlim to as many hard ftech bais as 
wc plcafc ; and the original magnets lhall be brought 
to their higlieft degree of maguetifm. We have no 
notion of powers or faculties, but ps qualities of lome 
fubftaucert in which they arc inherent. Vet here i.; no 
appearance of ioinething ablLa^ted from one body, and 
communicated to, or ftiared with another. The pro- 
ctfs is like kindling a great tijc by a liinplc fpark ; hcie 

is 
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no cbmmunlcition, but only orcqfon f;iVen to the ex- Ionc;ed to a ma^rntlica! fiiu'd, reading in all bodlen fiifcep* 
ertion of powers inhcicnt in the combiiflibic .natter. It tible of matrnetifm ; and llist the exertion of this faciil- 
apoeara probable, that the cafe is the fame in marrnc- ty require foihinjT but the abil rfi^lion of the fluid from 
til'm; and lint all ilm is performed in making a magnet one end of the magiirtic bar, a;vl in etinllipalion in the 
is the exeiu ir.nit of powers already in the fled, or the gi- other. And this conjerttne \va^ cor.liiintd by obfen 
ving nccafmn b)r their exertion ; as burning the thread ving, that in the induction f»f magunilm on a piece of 
wbieli lictj logtthcr the two ends of a bow, allow'S it to iron, the pow'cr of the magnet is in»t dmm.ifhed. 
unbend. This notion did not efeape the fagacity of All thefe cirrumftanccs led Mr lo frame the 

Dr Gilbert ; aiul he Is at much pains to fhew, that the following hypothefis : 

i r>ifin m {\ftielic£t is a quality inherent in all magnttical i . There exifte a fiibftance in all magnelie bodies, 
both’es, and only requires the proper circumftance for its which may be called the magnetic fluid ; the partielcH 
exertion. He is not very fortunate in his attempts to of which repel each other with a force dccrealing as th • 
explain it i« developed by the vicinity of a mag- diflancc incrcafes. 

and how this facuHy, o? a£^ual extrtion of this 2 . The particles of magnetic fluid attr?. 6 ^, and .'\ri 
power, becomes permanent in one body, while in an- attracted by the particles of iron, wnth a force that va- 
other ii requires the conftant p'-efence of the magnet. ries according to the fame law. 
i/iuti'al If is to Mr .;?^.pinu 8 , of the Imperial Academy of St 3 . The particles of iron repel each other according to 
Peteirtmrgh, that we arc indebted for the flrft really the fame law. 

philofophical attempt to eiplain all thefe myfteri^.* 4. The magnetic fluid moves, w'lthout any conlido- 
Wc mentioned, in the article EtaCraictTV, the rable obftni&ion, through the pores of iron {bit 
circumflance which fugi^ftcd the bint nf tlua the- ftetl ; bnt is more and more (dWl* iictcd in its motion 
ory to jEpinils, tW refemblance between the at^ the fled is tempered harder; and in hard tempe-ud litcl. 
tra^ions and repullioni of the tonrmdine and of a mag^ and in the ores of iron, it is moved witli the ^rcat.-il 
net. A material caiifo^df . the dedtrm jphenolhjena had di^ 

long b^en thought the jphjSdi^^ ^ ' In confcqucncc of this fuppoUd aitnsrl'on for ir.u!, 

atti^utel ^edt'td thid diud may be contnined in it in a ■iv.-'t. rr!if.-,»(- 

flmdi ailid which thcy'ifohcelftrf’totis?'^^ qVahfity» This quantity will he fuch, tlru ih - iiLViJMVj!.'. 

dies in' difTeieOt'iNrDpoftfoM^ ^al^ftion of a particle for all the ire'll Ii.iiaticos, or 

one to anothe)^ . "iSr th^y to,' therepnlfion of all the fluid which tlu ii..n to* 

phial, Wbich^W tHttt Cmal^eq^antityof floldcompetcnt U) a particicof uon* 

ditcing the^ftrii^l p^noment' depeh^^ jblh^j^&dtobefo that the rtpuliion cxci ud bawceu 

‘ ciency as welt as the of this fluid, to&bf- ' h tSjf^thc fluid competent to nuotber pfiide of 1 -r) ) is 

ned with the pbehom^ cff induced eledrtctQ', fuggeft- al& Itqual to its attradlon for that pai tide of 1 ron ; . \ n j 
ed to iSpiousu^ry method of tta^mg the. thet^bre thc attraaion between the fluid m an iron bai 

analogy.^ the'tc^mwne and the magnet y whith ht ’ A for the iron of another bar is juit tiju.d to its ic- 

ptdili^ed in lyjfi/iti apaper read to the aicadiMy* ^ ^fionfor the fluid in B ; it is alfo cqu.d to the lepub 

things, Mf iEpit^ non of the iron in A for the iron in B. rhls q< atiriiy 

'came by degrees:' to in the iron may be called its ^A^lrR.^i 

tweeh ait the phehomeha of by p^too j^d <^autity. 

ihofc of lUagnetifint Indlhi* .,Th, eonfequence of the mobility through the por».» 

them in the bOie manner. df ’iflie iron, tlw magnetic fluid maf- be abliracBd 

Leyden phial, eapbined in frorttonc end of a bar, and coridLMi-d in the i ihcr, I>y 

that a. body may appear eleQriealaB 0 «er,;ibylief^{j^^ of a proper extcnial force. But th.s i? a 

than its natural quantity of the cleftrie fltud, .ts 4r3l i» " ftatc. The mutual rcpuHion of iIk- partirU s r f 

by having more, it feemed to folldwy tihtt k may alfo dondeflW fluid, and the attraction of the iion wbhb it 
be fo iu rcfpcA to different parte Vl ilte fame body; has quitted, tend to produce a more uniform diilribu- 
and therefore a body may become eleAriflcd in »Ppt>- riott. If werefleft on the law of aAion, we (hall char- 
fitc w^ys at its two extremities, ilkflildy by abflrAcling ly peiccive, that fonaewhat of this tendency iniiR ob- 
the fluid from one end, and condenflng it In the other;, taip in every ftate of condenfation and i-aicfadion, and. 
and thus may be explained the phenomena of induced that there can be a perfect equilibrium only when the 
electricity, udlcrc nothing appears to have been commu- fluid is dtffuftd with perfedl uniformity. This, thcrc- 
nicated fcom one body to the other. If this be the cafe, fore, may be called the natural state of the iron, 
the two ends of a body tendered eleAric by iiidudion If the rcliftancc oppofed by tlie iron to the motion of 
(hould exliibil the fame diflin 6 iions of phenomena that the magnetic fluid be like that of perfeCl fluids to the 
•are c 3 ^hibitcd by bodies wholly redundant and wholly motion of folid bodies, ariflng entirely from the (cm- 
deficient . Tl^ redundant ends fhould repel each other; mnnication of motion, there is no tendency to uniform 
fo fliould the doticicnt ends; and a redundant part diffuflon fo weak as not to overcome fucli refiftance, and 
fliould Lttraft a deficient. All thefe refiilts of the con- finally to produce this uniform diffribniiMi. But ( as 
jefture tally exacBy with obfervation, and give a high is more probable) if the obflruAion refemhles that of a 
degree of probability to the conjeftiite. 'Bhe (imilanty clammy fluid, or of afoft plaflic body like clay, foire of 
ot tliel'e plieiuinuna to the aitradtioiis of the ^iflirnilar the accumulation, pn3duced by the agency of an exter- 
p(de«i of a magnet, and tlie Tcpulfionsof the fimilar poltn, nal force, may remain when the force is removed ; ilic 
io fo llriking, that tl»c fame mode of explanaticm forcc.s diflufion will ceafe whenever the equaliiing force is jiilt 
itfclf oil the mind, and led Mr A'piiius to think, that in cquilibtio willi the obllru^tion. 
the faculty of producing tlie magr.elical phenomena be- All the preceding circumllanccs of the hypothefi? 

8upil. Vfot. 11. Parti. 'P arc 
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K> tisi.- YCiirlt'* to ptnifc tl'at part of tli:- ci‘iiVI<‘ 
.U Mrii ly where, the iltinents of !i\p/LhLiKi 

.nr <kli\eicr!, ;iTi.-l tli- p!anonif5i:i of intlnccd cUetiieiiy' 

I (t'":. tro^n !i ’ 1). to o .. nululkc}, <iiKi t ) 
f’.ippofe iKv dirc«'iirie to relate ro the f7'in?i //. /.Mliiid. 
l<et N, S, //, jr, be eonlidcred a8 the oveichar^;ed and 
Tindeu livri^{/1 i-iiri’i of a ma;ri'etrcal body, or the polos 
t>i .1 pid, and of rendered .ua;M.\ctical by indne- 
linn. \\\' Ih'ii’ oo'iiire oar oblcrxatioiis in thie place 
U) tlukfe (hco/'i'^ iu whirh the mcchau’cal pheno* 
tiRiia iii ii... I.' \ 'a' 1 .Ilf llfpiio'l by the civcumilanre, th«it 
i : ‘n.dn llitn ri'ilural quantity of Iluid ; 
fo I’h:** aciit n .in iom, ?rid on each other* depnirU 

ciitiulyon it a in!''(]u. b!e cli-li ibulion j as is the cafc 

wi: ii III liici'* tlcdrie'iy- 

Iai ti'o :na M'.rt N.\S (nir. ^6.), having its north 
pou N.'V ovi. •. r^O ’rd, bo let near to tlw bsif a .B-sr of 
^ _i.o.aiMio!; iror,, ar'l id their ax-Os lovm One ftraight line* 
'J lun ' i 1 till* r.o'.* of rje'tricft) the overcharged pole 
ivW :i. 1 ^ - ii ilu* Imi r» oiilv by meane of the redundant 
|!i:i.i \vlu\ ii it c.j' taipc. F(»r that portion of itt 
w.'/.Ji i, ju;l i'dhcuiit for fiturating the iron, wjll ref^ 
the iliiid in b., i'lil nine'll as the iron in<NA attra^ 
it ; iiii'l theieioiv the fluid in B 1‘uftains no change from 
lids jMi'ii-)’.; i.i the fluid in NA. Jf) like manner* the,' 
j ole I ’ A - 0.1 r <M.]y in coidccpitnctf of thc iroitin' 

S \\hi h I. iiot hturatsd or attended by ita eijuiya* 
i' lit fluio. ’ ’ ; *' • 

1 1 thr thud in D U immoveable, even the reduitdiant 
Mind 111 \ and ui!iiiid*int iron in SA, witt jiro- 

fhii'f no cli.i'-i on it : Tor every particle of. iron 

..1 [■ ]i r.cconn uii'd by as much fluid as will balance* 

1 V it}, np. K'oi; mid attraction*', the attraflions and fe>« 
j . I'kiu ijf rhu c(] vdidant panicle of iron. But as'tHe^ 

I n '.iidk.'l Miiid 'M ]) is fnp]>ori:d to be eafily moveable, 

!• Mill). Ttpsli'il by the uduudant fluid in AN toward, 
:!.(• uinotv extri. iri.i y y/, till the rdiiiancc that it meets' 
vuh, |i)inc*i ii/ its own leiidcucy to uniform dilFuiiim* 
mil balrnrc.^ the Kpiiirimi of AN. This tendency 
I : ifi.rin ddfution o btains as I'oou aft any fluid quiu ita 
\ hict ; Ins been fidncicnlly explained in the Snppfo^ 
nu'it'i-y .'irticlc Electiiicity, 17. 6cc*5 

hull, at the finic lime, the redundant iron in AS at- 
tracts thr fhiiJ in B, and would abftrnd it from Bm, 
»:iil coudcife it into B /. Thia attraftion op|>6fc» the 
n ])nlfioii ir;w mentionrd. But, becaufc AS ia more 
tmotc from ever) point of B than AN is from the 
lame point, the vcpuillims of the redundant fluid in AN 
will prevail ; iirid, nn the whole, fluid will bc propelled 
iow’iird and will be rarefied oil the part 13/. But as 
u> what w'ill be th»' law of diflribulioiit both in the ic- 
diiiidaiit and deficient paits of B, it is plain that no- 
ihir.*^ can be (aid wnth prceilioii. This mull depend on 
the dillTihuiion (if die fluid In the magnet NAS. The 
iTKue diffn fed that we fiippofc the redundant fluid anj 
inaftei iu tht n agner, the farther reinovcd w ill the evu- 
tn-s of effort of poles be from their extiemitics ; the 
f’^’irdler will bc tljc a« lioii of AN and AS, the fn-ailn 
will be thek difVi.rence of action; and thertfoic the 
iif'.aller will bc the condviifatlon iu 13 r/,. und the raie- 
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in h V!: .ic- e b 'p * . ihv onift of tin', 
til t Mj‘,m i: .115 :'i:t ilic , 1 .'lot' 1 m'pLt will 

f ^ ' J .1 • 'h r'.L ...1^, :.si; - I'v.h . .TL '.I > 1 '. I VMi. . ’.Ill :i- 
t. '• n ill*, i:. ii;. t ' i! il' It n 'l. I \ , .•ill, ::ii ! g. .’m h 'iiu' 

*. ^'i:u U) tin Ii\p. .iJu,, . \\'i- . . 1 ,. , il iv « . in a \iry 
i/'oci d Miimur. in i ilk *'i: .! i-i* k-ki ’ .11 i».’ i.a- 
fi’.'-il ;i itc ill 5, and d.i din in ; and ih’t i!i i1i.i;il'.‘* 
of *hni'ty jpaO.i 'h . 111 ’ th.i! tlic hmv h. r.*- 

pitttnticl !)y the or liinu . l i f ’lv.e In: * < / ./ ( /.y.), 

while the naiiii.ii (icnf-ly >» u pr. ti iitt d by the uolnntcj 
to the line C’ // 1), piTivlltl lo j n. d^luie will Ik* Joidc 
point B of the iron bar, ^^'ht•^e tlic fluid w'ill be of it ’ 
iKiUiial ih*n<«.i y, an«l the ordinate wdl meet the line 
€ h tl in the point of Iis inteife-Tion with Cl). 

All this acHiou is interii'l and imperceptible. Let 
na inquire wdiat wdll bc the /a'/./Vc external ti^tion. 

'J here is a fuperiority of attraction towiiids the imgnet; 
Fiu fince the magnetic action is feppohd tod'miriffi 
^continually by an infetieaft,* />f ddkance, the cnr^c, >vhi,fe 
orriiuatss repreftnt tlic forees, has its convexity toward 
the axis, Alfo* the furce of the poles AN, AS arc 
equal at c^ual ^flances : For* by th.o, Jifpoibel's, the 

attra^ioii'an^ repulfidn particle are 

equal ar ^qual djflartceftj^itnd the cohdcnfoiirm i> AN 
IS eqtiifl Wt^defiicfeney ui famt^ypothe- 

' q>iw'>titjr of 

poles* be ex^ 

knil'they will 
may there- 
the fpb'f ' P>>, . 

fig* c;.Y*^J/Whic^the . 

fri^i ib^ finrfe convex, to- 

ward the axis) is, that 

N 1 ^hertvis thewfafe Ii 1 1 

IS O^y this furplus that 'iV'fl move- 

abfetn-B, but ri$taiued ;by^^ to be allowed to 

fluid \ 
iron in 

."ASi li.ti-anf- 

of byditortatiV, to the 
oir th'i extrcujiiy and 
A, ■ ilut eveiy particle of 
ibk folidimaUjcr m'lf3 is attratted towards A by the t x. 

cefs of the attra^lion pf the n.ditud.uic 

fluid in ANiabOve th^ reptilfion of the redundant iron 
in AS *; v^dlthis c^efe is greater than the other ; for 
tn^ qh greatvir /» 

The piece of common iion n B/ is tbc*‘cfore att raft- 
ed, tn cnnfequtrtce of tht fluid in it luvjng horn pm- 
pclled towards its remote cxticniity, and di'cnhMiied in 
a munner fomewhal rclcmbling its dilliibulii)-! ui NA.S,^ 
Now, iu this hypothefis, niagnetilm is lu-ld (o ili^pcnd 
entirely oU the diftribution of the flnid. i> h;is tli.rc' 
foic bccomC'a magnet, lias magiieiifnv in^weVd «n ft, * 
rtiiJ, only ju coiifoqurnce of this inJu^^tiun, h» aitia^Kd 
by A. • . 

Had we fuppofed the deficient, or f.n.ili pole of A, 
to have htm ncciicilto ihlh’.: re-ihindanr juptur in AN 
would hifa- attracted the niovcjble Muicl in nui.c tliau 
the remoter icdimdiiir fh-id in it.S n p l«i it; 
lhi*i aceo’iiiiL, the ina^L.nctU’ flsiul would lia’.e been l' > 11 - 
flipAteii in 1* f, and rirefltd in 1> It wuiil 3, in this 
ca!c idfvj, ha\c been dillribatcd in u nuuniLi lirniiar i<'< 
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Im fiijnli In t]\o R wmsUl tl'Luf.Tc wire Rpicil.itt-d in il;;. 7. tlu- ndion:* of fume of tlic 

Iirixc '>cni .1 nmnu'it.ny liivnijr fts rcclimdcint poles on tlic iiiov.'iblo iliikl in iLe iron arc <)bli<|iic in 

poll- ftontin^r tlit lUlicicra or dllTinnl't poK' i-f .V. Tt icj^ard to jhc Icn.^lh the piu,c.^ ; but, ibice tlu* 'now- 
is pl.iin, tl.iil llu^o wool \ be ihc f'.mc fu'plus r-f nitr':c- able m.itter is iuppoft-'i to be a fl'iiti, it willTtill be pnj- 
lioTi in this ni in llie fotnicr i*- llancc, and B wcuiM (on pclled nlonp, tiie puceii, rolwiibiUoidin-; tlicir olilitjinty, 
the whrtlej be .i!tv:K'\cv’ in ronhT;nence, and otily in con. in the fame rnaniiLf at^ (jravity tnakts \v',itei- ('eniLV tin: 
lefjneiice, of b:'vin'; had a pvopeily dilpofed magnelilm lower trd of a pipe lyin;; obll jncly. indeed tl-c 
iMthicu! on it by jnxtaponiicm. 'L’lic frnlible attrac- magnetic ikiid cor.ld tfc£ pc fiotn the iron v. idioiit anv 
lit)!!, Ill lliis caft, h a cf^nf f/ufricr (i( the dillrihution now obftnidion by the propulfioii of the ira/^'ut, !t could 
dcfcribul ; bccaiilc, fince the fluid couftipated in the produce no attradion, cr fcnrihle mol 101, an, niore 
ind next toi\ cannot quit !>, the tendency of this fluid than light does in a tranfparcnt body. Wl.a^ i * 
toward A mull picfs the folid matter of ll in this di- flrated of the cledric fluiil in the Siipplenienr^kl aii./i ■ 
ifdion (by by droll atical laws) more than this folid Ei ECTRic'irv, n” 133. is equally true here. V/hv)!,. 
matter is repelled in th<i,oppofite diredion. fluid docs not efcape when it ia fo perkrtiv rnoMabl.*, 

Thus it appears, that the hypothefis tallica precifely* 5 a a qiiellion of another kind, and will he con'hlcre'*. ar- 
with the iiiduftion of magnctlfin. We do not call thia terwarda j at prefent, the hypothejis ii., that it does m,: 
mi explanation of the phenomenon ; for tha fad is^ that cfcape. 

it is the hypothefw that is explained by the phehoitie- If the key and wire have the polltlon 1 g. 10 n'^ 1. 
lion riiat is, if any perfoa be t^nld’ lji 4 l^in 4 uecd ma|^^ the fluid is expeUed from the paits in coiiudt, and is 
netifm.is produced by the. a&ion of a fluidijlni CQnG> condenfed^hi the remote ends. Sofartiom atiractmg 
quatceof tts fltuatiqh chiiqged^ baaaiH'fittd^ ibt each other, the key and wire mull i Lpd 'I'hcy aiV 
in order to agree with the:>ttf 4 ii&tt'o{ and' Mcifliporary magnets, having their lim-lai fioiuing 

the repalfibf), ^ pole$»rlityi]Rttft ac^mmodatc < a^h otl^r. They mull repel cadi oih^, if prdenud 

thf.fli^d ^ Ipyi^g jt th^ W ^ firoiSw ihanncr to the foutli i)olt of the m-gi.tt. 

76 ^ prefented as in 11“ 2. lig \r, wficn* tfie 

Cuiifornii- ^olcsof tiiC mngjicr an cqu.d, the fgac 

Ityrothcfis m them will not he alTictc h '1’!:.: ii-dmu 

^ihavsftan^^gbtd'pilMir^ .^Atpol^of the magnet repels the uvjvtni.Ie fluid n 

variety 4)f the wire toward tlu* iip^tr ei.-^; b-ii 

phettomc. it iu iIk ui);>i.r*te ib. 

' tionSfc'ior-Giy^her^jt^he-'cojitieyet^'W®^*^^^ therefore rcm'aius U'ufoniilv Uili'ibi.ri d 

and ihercioic ihv \ (.an 

. ; J* brought , hli^hb api^ifance of mag ittifm. 

! cot^^pattd^tJhjimle K of the magne ; the dkey and wire lx? ptelVuted to ihe /'/>.- 

ybyital^fe fli*M li ^ C towards i^'iid ia patt oiT the magnet, but in anoth.T p^ t iion, a (h. v n 

difp^d^i’ti^B.nt^riyai&erthefaroeiiUQnfrl^iii ly of ihc kty w 11 be abib 'i.d. 

tbe;red^dai\t^^ ^.^om C, and" condenfed in B, by 'the jmu: acth ( r 

ricy'r^^ phfes of the magnet. Tlic f.uuc thiu-v will fx u 

f thaft.t^-Vedqfidipt, Here, ihcidbrc, no 1. two ) -i - 

it ( ahd'tbut their diflimilar poles toiichiii^r ,, v.- li :*i. 

the iv}re-'fiD('art^ other llrongly ; and ir canud ifirifiii^llv ro- 

and BD 'therefore ward’ the upper or lower end oi‘ the ma-urt, tiny \s\'A 

theirdiffimitar poles in ftpMte'befoa* the poiii^ B jriivcr. abrcail id Nor "h 

This is all that is reqnifcd for their the pieces of iron prduitcd to ihc 
dfedt* is promoted by the ai^po of K OO thlt'linre middle of the magnet, ns in lig. lo. will have om* il !e 

rdfapropclHng the fluid toward a iifyeakj. honb pole, and the oihtr ildc a W(?.ik ibn Ji 

the mutual attraftion of CB and . Iii-?l}jee1maii- poki but thiswilloot be coiifpicuoud, unhfa the pn.(.c.4 
uer, wlicn the key CB is hdd i^bov^ the magtw^i the U broadi 

moveable fluid in it is more attrafted by iho.rcduodiut TbiS/«xperiment /bc'rs, in a very pciTpiLiious man- 
matter in SA than it is repelled by ‘the mote remote W, ; the competency of the hypothecs to the cxuI mi,!- 
redund?.nt ftiiid in AN. The fame thing happeni to tfdd of the pbenomcRa. Whtu the fluid is not 
the fluijd in the wire ED. I'herefore CB and Bl) msigDtttffn is not induced, even on the moil fufccpt’blc 
•mull i'lttraft each other ; and the kty will carry the fubilance. 

.wire, aUliougU the magnet is below it, and alfo attra^s When a piece of iron A (fig. to.), nearly :'s la'gc a :4 
, ij:. This fingiilarity proceeds from the almoll perfed the magnet can carry, hangs ai cither pole, a Idrgc pucc 
mobility of ihc fluid in the two piices of common iron, of iron B, brought near to the pole on the otliei ihle, 
which renders t'^eir poles extremtly conflipated *, w'herc- ihould caufe it immediately to fall. If M be the deli- 
as the hardnefs requiicd for the fixed magoetifin of the cient pole, it caufes the fluid in A lo afcefid to the top, 
magnet prevcni.s this complete coiilHpaiion and rare* and A is altra^lcd : but, for the fame reafon, it canles 
lattiou. 'I’iiis can he fiilftly demon itrated in the cafe the fluid in B to accuinulfile in. its km or end. 'J'l-is 
c.f flciidcr locls of iron; but we can flit w, 5nd cxne- rcduiuhinl fluid mull cvidtiitly coiuiteni^t the rtduii- 
ritnee confirnnit, llir.t in otlicr cafes, dependingon the dant matter in S, in the indiiulion ol tlie magniiic /Ijtc 
and the tunper of the pieces, the wire will not on A. Being more uuu.-tc from A tlian :.s, it can- 
adhere to the key, but to the magnet. not wliol'y prevent the eecumularlon in the upper end 

In the vaiious filuaiioiia and pwfaion. of the k' v *.•;'' rf A : h*/ it tendtn it *o iriilii.g-, thiit ll'.e lemaiiilng 

'r £ aUradiun 
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attra6\ii>Ti r*nTK';i cannot fnjjport the utlur luul been employn! ; and w-hen 

iV. 'I bis i.i :i verv ii'llriiCtivc oxptfiiiu lit. n‘Jt was rtmovciU foiTii.* of the vorilb'pat< I Iluid ovi i- 

iJiit if, on rli(' couliiiry, we briii;* a lar^c piitv or cuiiic llic obllniv'tion to its unll(»rrn and cic 

Iron C Ij- it'/w till }u‘avy key A, iliis pitceV- will hive pui into the delicicnt pole ; wluU remains 1 ^ uithhjd 
its fluid ac'. '.in. nlattd in its tipptv end, both by tlw ac- by the ob^liiidiun, and the u’iioiln- to'ci s are jiill n*. 
lion of A on it» and by ih.e iidthiii <»f tin* nia;rm t. 'I'he tipnhhno with this uhllrudion. If we now add to 
attrae-ii- n ol the ina^ncl fm* A Ihonhl tfeicfo'^e he an;.:- them the repiilfinii <»/ lediunUiit lluId, diui'-ted rnwar^' 
niented ; atid a inaj^net flioiild cnriy a heavier lump td the d^iioent pole, lonie more of the eonlii[)atid Itnid 
non wlicn a great hnnp ia beyond it. And it is ekar mull be driven that way, and the inagint mult I c weak- 
(wl think), for finnlar ri^alons, that tlie magnetilm ol ened. Nay, it may be dellroyeil, and even reverfed, 
the nu’^^net itfelf i:i iig. ii. (tnjuld he ineieafcd by if one of the magntta be very powtifiil, and have its 
bringing a great lump of iron near ills oppolhe pole; own rmigneuTin veiy Hxeti ; that is, if ii.s Ihiid be very 
for the nragnet diHira fiom common iron only in Unc redundant, ami meet with very gicat qbllruftiun to its 
of the molihly <'r its Huid. motion. Hence it alfo fltould follow, that the rcpul- 

When a roij':par3 needle is placed oppofitc to the re- fioii obferved between two niagncis (liould be weaker 
dnndant pole N of a magnet AN (hg. 2 8»), it arranges at the fame dilUnce than their attraflimi,. and Ihould 
it fell niagiKlic.dly. H a piece of common iron be now follow a different law. For, in the courfe'of the expe- 
preftnud httially to the neir point of the needle, Ihe rimeDts^tbe fituation of the fluid iu the msgnets is con- 
rediindaiji matter in tin adjoining paits of the needle tinually changing, and approacliing to a iiate of uni- 
and the iion fliould nu-ke them repel; but if prefented form diffu/iou. * 77 

to th'- lemoie end, tlu- redmidpni matter in the iron Let a» now examine into the feuiible tffed of thia^r^P^*"* 
ihoiild attract the irdimdant fluid in that end of. the fluid on a flpagoct Ml^hich cannot trove fr«in its place, 

Kcdlc, ;md that cud Ihui'ld turn toward the iron. but can ttnrn: oil iu.centre like a compais lueedle*. ThiS{,owcr,.n!'d 
A paicil of ikrrlcr iron wires, carried by tltc pole of fcarcely requires any difeuiTiDa. We (houM nnly be re*ofpol.uity. 
a as i i tig. z[) (hould avoid each. other. If N ptatingi^ With regard to the ledundjM^ and r^on-* 

hi till* iMlimd. nt p le, the fluid in each wire will be dAnt we f^ri^edf ^ 

diiun to tlh> rv.ni(Ue end, where it mu^ repel the flmtK .pd]itiu44'£adtb mMff 

laily iitiiatid iluid of its neighbour.- The famC 

nal : pp<,rn uu:e nuift be exhibited by pieces of wirnhan^' WSsfJlsiiiW h iw Wte what 

ing at the (h fioicnt pole of the magneh , thu 

The re Uiiulant pole of a magnet A (flg. 30.) bring. tittb‘,)nWgn<j^.M {m^ 

vci til .illy id)ov,c the centre of two pteceA of cOBfif ‘ Suppofe therefore of magne* 

71(111 iron, moveable round a flcnder pin, renderA the tiCtfluidi at perfeA HbcrtyTVibd^ iu 4^^ 
thid«lk <<f c'lili dchc.'ent, and ihtir extremities redun* au4 hy the redundabtAind' defl^ot of O' 

dam i till ri fore they ihould repel cacK Other, and fpread magnet NAS* The jedundint iron^n .A 5 al^radliA C in 
out. 1 he hinie cnc<::t (liould be ptoduced by thA uu* tbc iKre^ion and with the, while th* redun* 

dcr ( ’.ai i;cd pole of A. dwt fliljd’ tjt N TCpels it.^ ;ind wifb the 

'I'hi* uilmi l.iin p<Je of a magnet A being applied to for^e jCiD; fljT fhw it, urged iq 

mi.* lirani h ol tlie pierc of forked iron NCvS (iig. 31.)^ diagonitl of 

ili< uld diise the fluid into its remote parts C, and then rmilt ^'accurately a 

till branch NC fhuiild be able to induce the mignette ffin^t;acr 

dait* on a bit i*f iioii D. lJut if the deficient pole S bmikg thie qf that very 

'.d anotiicr magnet £ be applied to the other braucb» dirivfbfqQ^. ft ; tint|uA4bnably. be pulhcri towards the 
the fc two retions flKnild counteiadl each other at Q' exciemi^ happen to other parti- 

jiidihe iion Ihould remain inditferenl, and fiill.-r-lfet clca/ Htmeoib appeart that a piece of com mon^ iron 
the n.jgnet B alone would equally cauCc C to carry die. in thU fl,tuaUOi|iyimd p^ffiticm inuii becotnc a magnet, nnd 
pifcc ot iron. umft reinin. thiVpO&tlda; only the mechanical eueigy 

It is fiirtly iinncceFary to demon Urate, that the con- of the lever nwtyt change the equilibrium of the magiic- 
iequiiu e of this hypotbefia mull he, that when a mag- tic forces a littli? ; beoaufe when the piece of iron n C s 
net puti any piece of iron into the magnetic (late> its. has any lenfibla magnitude, the aflion on its different 
own ma'^netifm is improved. For die induced magne- points will be a unequal, and may eotupofe dia- 
(iim of the iron is always fo difpofed .is to give die fluid gonals which divide a little from iht tangetu. 
ill the magnet a greater conllipatiun where already con- ."'Would the iron needle chance not to have the exaft, 
deniul. and to abflrafl more fluid front the pans alrea- pofiiion, but not deviate very far from it, it i.s alfo 
dy dt.ficient. If niagnttif.n be produced by fuch a dear that the fluid, not being able to efcape, will prefs’ 
fluid, a magnet mull always improve by lying any how on the fide toward which it is irnpdltd ; ag:id thu^ will * 
among piccea of iron, enufe the netdle to turn on its pivot, and f.nally arrange 

But the cafe may be very different when magnets aic itfelf in magnetical and mechanical equilibrium^ devia- 
hept in each otherp neighbourhood. When the overchar- ting fo niudi the Icfs from a tangent to a magnetic 
ged poles of two magnets arc placed fronting each o- curve as the piece of iron is finaller. Any piece of 
ther, the redundant fluid in each repels tl’.ii in the other coimnon iron, licld in tlie neighbouihood id a magnet, 
ihore than it altradls the remoter ndundi-nl iron. The will become more overcharged at one end and iiiiJcr. 
magnets mull therefore repel each other. Moreover, charged at ihcMithcr, in proportion as the politionof iu 
in rendering them magntllcal, the rcpiiliinu of :edun. longtJi comti nearer to the tangent of a niagnclic curve, 
dant fluidi or the atlrB<ttioa of redundant matter of fume A llcndet wire held pcrjiciidicular to this polition, that 
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iri, perpendicular to the curve, niould not acquire any 
^ fcnfihle nia;rntlirin, either attractive or directive. 

We Tiirely need not now cirploy i»-aiiy wor<h to 
tlon "t the (l'*ow that a pared of iron hlinj^s, drewe^l round a miij- 
net, n^iOuld arraii^n- ihcu'lelve.'^ in the ptiinsry nuif.sietie 
iro'i lihng^ curves, or tliat when (Irevved rouii ! iW'i ni.T'!jetd they 
fhoiilcl form tix keondary or com polite curvi**. 

Explaia Let us now eiiqulre more particularly into the mr»di- 
rionit' flealionF t)f this aeoumulatton of majnietie fluid which 
tt'fult from the nature of the piece of iron, as it is 
mani i.r^ put into the mavnietic iiatc. 'i'he propelliiijr force of 
iDa^'ncrifiii, A arfts ajjraiijfl the mutual lepulfion of the parlicica of 
nr I of lit' huid in B, and alio agaiuil the obllruAion to its motion 

B.^The ^rtater tliii obftrudfion, 
mil .itr the accumulation which fuffices, in 

m:Hi:A^rni.conjun<^tion with the obftriiciion and the atttadion of 
the defer ted iron, to balance the proptilfivc fiurcc of the 
redundar.t fluid in the overcliarged pole of A. This 
cireumAance tlirrefore muA limit the accumubtion that 
can be produced in a given, time. Therefore the 
netiftn produced on foft iietl or iron fhould be greatei" 
titan that produced in hard fteel at the fame, difttnee. 
Hence the great advantage of foft pok% or of armmtf) 
or of capjping, to aloadAonr, or to a bundle of hard 
bars. The beft form and dimenfiotia of ihta jtrmimit is 
certmnly.deterjuiniabie kf.: mathemOtiii^rjPniic^ U 
we h new the law of nii^etfed a^io^, 
tioii of the uiaipietijrnn.m ^nf^jkiiadAoiiei 
too imperfeiftly known in att chafes for 
give any euaft rdbsL We eib^tiafiWt«By. 

by making tbe.ca^ Wge atfirft, r 4 »doc;ngt,hem 
we And the i(}ad(li 3 n,c carry kfa } then nuJu theni w 
. finaU matter brg etr The chief ihingi to be minded are 
the piidtiy^iWumTorinltyt eudthe foftnera of the ttoui 
and.Uie dofeA. ppffibie conta&». 

If therobfttufiiori that to mouoo through ^ 

ebruTD j fluids the fitud aii^dmulatiou iqb hard A<4 my 
• be neady Id:th4. id 
longer tirae., 
lion of: the Said Witt 

in parts that are & temov^ tlie tie* 

sumulatian wttl'begm vb^'t W bu 

16 rot yet affeded. A redbodant jmlir witt.he (ermed 
in that place. Ttiis will operate on wliat ik 
beyoiui iti driving the Soid farther (nt» asld OCOanonm^ 
another accumulation at a fmaH diftanoe. This may 
produce a fimilar efle^l in a ftiit fm^Her. ^griw fiainhtr 
on. I'lias the lUel bar will have the fluid 4 ternatidy 
condenfed and rare lied, and contain, alternate Pjorth and 
fouth poles. I’hi*? \\mc of dltiribiuion wnll not be per- 
manent; flu 0 wlU be gradually clmtiging. its place; 
thefc poles will graduMly advance along tlie .bar»the re. 
•moUr ;folcs bccomiuvi gradually more diflhfe and faint; 
and it will not be till after a very long time that a re- 
*gu!ar inagnetifm with t»vo poles will be produced. To 
Aatc matheyiaiically the procedure of this nicchani&n 
would require many pages. Vet it may be done in 
fotne limple cafes, a^ Newton has ftated the procefs of 
atrial iiiululation. But we cannot enter upon the talk 
in this hmlled diHertation. W'hat is faid in the Siipple- 
intntary article Ki.tCTRiciTY (n° 217, 2 iB^) on the 
dilliibution of the clcdric fluid in an iniperfed infula- 
tor, will aflifl the reader to form a notion of the Ante 
4)f magnetifin during its indudion. That fuch alterna- 
J.'ons proceed from fuch mcchanifm, we have fiifficient 
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proof ill the iullui'cc’, .r.cntljri.J i‘ii the former pait of 
this ariulc. 'I'iic wave, lu' cud, pn.'iiuccd on llic 
fiirfiice of :i clammy Ih'li!, is a ph uiorncmm of the fame 
kind, ail i O'.tiiig to ru:;il;'i c.uiUh. 

When tlu- iiiaguct which \lv^ yroduoe I ail tlufc chan- 
ges is removed, it i.s evid^iu thai n piit of this :ircii- 
muldtion will be iintlonc \ he I' lvlfioii of the 

tondenfed lluid, and the •allraotiou of ih<‘ .ichitcd iron, 
will bring back for e of the fliii'l. r>iil it M.»-y evi- 
dent, that a part of t!ic accumulatic” will itmaui, by 
reafon of the obAriidion to its icolion in rctunimg ; 
and this remainder miiA be fo much the greater as ihe 
obArudlion to the change of fit'iallon is greater. In 
(hort, w'e cannot doubt but that the nisv^netli.n which 
remains will be greater in haul than in fomu* tai.pcrcd 
ftcel. ‘ So 

Thus have wc traced the hypolhefis in a y;rcat v. ikty Ra^ir i .ile 
of circtimilances and htiiations, and pointed cut what ^ 
fliould be the eatcrnal appearance in er.cli. did 
iiot> in cath inftance, mention the pcrbiJt coincidence nuguLt*. 
of thefe confcquences with what is realiv obli-rved, hut 
left it to the recollection of the leader. I he n.inci' 
detune ia ituleed fo complete, that it feenis hardly pol- 
flfcdt to refufit: granting that nature operate .! m this or 
fiame very flrniUur manner. We get Imne eoiM'dcucc m 
COme^re^ and may even puxml to LKplam com- 

■ pUilktea phenomena by this hypothciicdl tluory. Wc 
mig^fat pwttd to ftew, that the elFcct:, of rdl tli:' me* 

praftifed by the aitiib in making .utiiiiid mag. 

Mta trf (safy’conftquences of the hypothei'ii : but this 
^ Itordiy neceflkry. We lhalljuft meuii.m fomc Lds in 
tboft proceflea which have pu’^zlcd the nirur.iliiU. 

f. A ftrong magnet is known to commnuie ice the 
greateft magnetifm to- a l>ar of haid Accl; but Muiehi n- 
brotk frequently found, that a weak m.unurt would 
communicate more to a foft than to a hs'‘(l b.ir. 

ExpIoHation* When the magnet is llrong tnoii 4I1 to 
impregnate bothaa highly as tliey arc c:«prib!e (<i, ihc 
bard bar mull be the llrongvil ; but if it c.in laruiatc 

■ naitlier, the fpring- tempered bar mull be !j't the moll 
Htuig^etical. 

a. A ftwng magnet has fr>nictiincs commuiiicateJi nc 
higher mignetifm than a wt:ii:er one ; be th have been 
able la faturate the bar. 

A weak magneto has ofini impaired a lliong one 
by Amply paiAng along it two or thicc time.* ; hut h 
piece of konv always improve, a magnet by the lame 
trfMttment. 

Explanation* When the north pole of a wor^k hut 
Katd'magnejt is fet on the north pole of a Aroug one, it 
mult Cenqinly repel part of the fluid towards i!ic other 
end| apd thus it mult weaken the lupgnet. When it is 
carried forward, it cannot repel tins back ^galn, became 
it ia not of itfelf fuppofcrl capable of mAiiig the mag- 
net fa Arong. But the end of a p»ecc of iron, alw^ays 
acquiring a magnetifm oppoUtc to that of the part 
which it touches, mu A increafe the accumulation of 
fluid where it is already condenfed, and mult cxptl more 
from thofe parts which are already defleient. 

4 . All the parts of the procefs of the doable touch, as 
prac^ifed by Mcffis Mitchell and Canton, are eafily ex- 
plained by this hypothefia. A particle of fluid / (Hg. 

33 .), fituated in the middle between tlie two magnets, 
is repelled in the direction ^ ^ by the redundant pole of 
the magnet AN, whofe centre of cAort is fuppofed to 

ho 
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a maxirivjo', or ( lUNtr'y) when 


tl h /'X C(>f. (1 p f IS a maxitninn : hnt this de* 5 CTids 
on tlk‘ piPCf of llic rcntre ofclKoit. ^Ve can* however, 
j^alhei from ihis oblVfvation, that the ntarer we fiip- 
pole tl'ij centRS of tfloil the polca N and S to the 
extresriiiics of the nn. L.Mcts, t)jc nearer mull r] icy be pla- 
ccil to each oilier. Ihit \vc imiil ?.lfo attend to another 
lircuiTk'Mnee ; that by biiug'ng the polcB nearer toge- 
thci, iilthon<;h \vc produce a greater a< 5 lion on the iu- 
lervti'iiii lluu!, thi;. -.u^ioii is exerted on a ftnaller quan- 
tity of it, and tlicrtfort' a Icfs (ifjft maybe produced. 

'rio's makes a wid.cr polirlon preferable; but^ we have 
tno impel feii a knowltdgc of the cIrcumAances tO be 
?.Mc to dilcrminc this with acciftacy- The U(ifa- 

I ()•!!. iblc atVrion on the fluid beyond the magncU.muft ^ _ ^ 

;:!‘o be coniidtrcd. Yet all this may be afecKtamed With tVcfnulqd^ 

P’-ivdi<.n in fomc very limple iiiftaiices, and the^ dc^^- ing-'a^^f^eedSng ftoji^ 
inliiitfinii nii*jht be 
inclliod, ii di'pi ndent 


magnet and miignct. Of this no one can doiibc ^^ho 
undeiJl inds the ap])licatio!i of inathernatical k it nee to 
corpufcidar attraction (See lioscovicH, Siipp!.) A 
change m?y be produced in the addion .U tween magntt^ 
without any remarkable change happening in the ac- 
tions wdthm the magnet, and it may be juft, the reverfe. 

The union of fire with the magnetic fluid may ineieale 
the mutual repuifmn of ita paiUv as it does in all aeiial 
fluids or gafes. This alone would produce a diflipatiou 
of fomcL ma^etirm:. It may incrcafe the attraction (at 
inftnfible diftances) between th^ fluid and the iron, as it 
doeskin muhberkfs clifea in chem'iftry* 

It is well known that vtolcqUy hnockiigor hammer- irarthiir* 
ing a magnet Weakens its force, and. that hammering agfLundt 
piece of irpn in the magnetic diredtibn wW give it 
magniilirih^ By ' tliia , treatment th<^ parti of the iron 


of Itrvice, if we had- lidt' g’ fetUt , 
t of all hypothefes or theory 

ti*! plwcc tlie mngueis at the diftauce wbcffr tb^. aJe fblrmlyV'biSpi^' “ 

./ 1 1 bft the hcavieft bar of iron • theh.ifc fotoyeyer; if hiking 

c rtaiu th.ii tluir adiun is mod favourable! aQ cifcuiii^ * imb<: to tap 1 t. 0 iiajr,tly,iiv:ith'a.fiick'./^ 


will te* 
but coh- 


the grains pf fmaW fltot wSI their cem^Any 



nr.pu guation of natural loadftoiies. 

H. ving fuch a body of evidence foe . the aptitude of 
♦1 I*! hypoihcfis for the cxpljnation of plvcnoihena, k 
u;II iiii Jy be agreeable to meet with any circurnftanccs 
which icuikr the h} poi lit fiB ilfelf more probable. Thefe 
aic iw't \\ Jilting : alf hough it mull be acknowledged 
juiihing has )ct apptarcil, !)tl.clorf the pheiiomcua 
<»f migiKtilm, to give us any indicalum of the cxliUncc 
';i’li!cli a Ihiul ; but Oieic arc many parliciilara itirhcir 
npnt jTani'c m hich greatly lelVmhlc the mccluuifcai piM- 
pertic*; rf a fluid. 

Healing a md of iron, and r.llowirg it f») cool in a 
pofirion perpendicular to the n''’g]Klic dii\6l{<’ii, do- 
ilr<)\ s its magnetlhn. lion is expanded by heat. If 
the panicles of -he maj,ik.\ic fl nd jmc ie't;»'<u«l litudu 
thofc of the iron, iKit r.hhlh.iuhnir 'hefo-^rt*- wliii !» tend 
to d'kiile them un’f^^.r.'ly th'' e'lL?*pc bom 

Ulv etn ihe fcnTgineeM; ; ^ 1*; Ji 'aii)' lield thmi. 


by a thread, with 

Itif perlbn was employed to knock 

it luceftnwy of pebble, in fuch a manner 

as to mai^ It olcaily, bcirg cxireincly hard 

and elaiUci -JtB-magnetiftn was e'xaniinrd ^rom time to 
time with a'very fmall compufs needle. In three quar-* 
icrs of an hour, its nngrutifm wa.s not o dy dellruyod, 
but the low'cr end ftiewed hgus of a north pole. 'Hic* 
fdint magnet was again loucliecl, and madc^as ftrofig as 
before, an»l was then wouml iduut very lighi >. iih 
wetted wdiipcord, having a final! part ha'c in il c middle. 
3t was agmn kni>cked with tin. rebhle, Lul c«uild no 
loM-'er ling. At the end of thiec (jiiruteis of an hour 
it V iiiagmiilm way hill vigornns, and was not near gone 
altei lv.’<i houi’y and «i cjuartcr. \Vc diltliaigcd a Lcy- 
f!.:.; ; ir (coaled w'llh gold leaf) i s the lainc w'ay. 'It 
fti/od on ilie top (d an axis ; and while tliib \va.^ turned 
-und, ihe edge w:ib rublKcl with a vciy dry ce»ik lill'.’d 

w dll 
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lu'li luliii, ui.'lvj'ij lu llic* ( 'I ! k'l a 'ir'i. Tliis 
fi'v't liu ) i: l-Ki Miw' ilic- ' ”1 a li ():ie 

I t v 'i ll' ;» ih"'. I ;k intifMj. 

/\ !'^ I’cij- .'I l!i.- ! liL'-ilcfl r''(l !ii)t ai:il T.iujut- 
»’«l !j 1 - i 'WvJ!. t : ) r..i;.'‘:u!s 1 . •m;’; in {!n l<>»v 

1m.\. . Mi'i.I s.j!'. I, K.i! u'’^ n.orc 

M it J. 1 ! till V. ill iiny <ii in r th.it .wco sld thtiik 

»<1 I?»' ii I').'*- t‘i ili.ii it lias not y«-r 1 cui iilfst- 

l:u: ^v'! Ill V i'.jt iL'irpiiatint il \^ nn.-il (,f 

lut'ii::, I'lit •: v.,., i-oniii'.iT'jhiy hoittr ifi-iii U) j'Hl 
vitiblc in a dtok }>lace. It is r.o oljjitciuni u> c nr way 
ot coiiifiving inan'iudrn, that tht fluid r-i nruK.vcable 
<u inactive when* the iron i» red hot. iulher of iheic, 
or l)otf» of them, nny trtult ffom the union with the 
eaiilV of heat. Even a pirtieular d(gae of expanfion 
may fo clianpo llie law of atiuni aa to fuakt it wvhovr* 
nhli- ; or the union with caloric may rendet u intiSive at 
all fenfihle dliUnces. VVe cannot but tjtmky that fotne 
very ftdliudive faiih inii»ht bt obtained fey ^xpcrimtnts 
made on iron m tite moirifnt of its production/ and 
changes ill vyious chcmicd proceffee. Aft iri«gnctifm. 
is gone when it is united >vith futphur and arfcaic in the 
greatCll number of ores j and when it is iirthc Hate of 
an ochre,, ruH. iKthiopr, or foYution in acids i.,an(ll when 
united wjth iWhen, 

and in what Hate/ «t< betjdjn^ And ^ 

whence con[(«i' dtp i^idus f It, 

while to tryv 4ny m 

the forfpatioijf .or ^^yftMnizattPi^ of the rni(r^^^ 
and What mil bit jtheW cfTeCi on irdtt when (i^ipiute^. 
^ from its fuluiions by. another nictal, jScc. jSkC. ‘ V; ; 

Why mag- ; Thctp tema&j ^pe\.fca>arkal& fa^l to be faVen ^ 
hav« tipp bne. poha of, view, is a eanfirmattoa 

.aj\% aj a 6f the Bypojheftii bl^ft in another prefents conliderablc 
poi/ * “ vrtft.kiwwi?, that no magort has ever 

^ ‘ been iiep whichjiti one pcii } ibs by* 

..pothdSs' of wholly or. 

wholly; 

diate^^or Wit fcmb<e -liitik 
without any cpmmuhic;aii^ 

changing the difpuhtion of tfte fluid' iron, 
w'C never fliould fee a magnifi w’Jth only oife jpofc.' It 
mart be owned* that w'c never can make ftch a! magnet 
by aT.y of the procefivs hitherto deferi^bedt but the ex- 
ilic ncc of fuch dpes not feeni iinpofliblc^,' ;inppd6«g a . 

* PAognet, of the niofl rcgqW mngdetifm, Having, only 
two poles ; and that wc cut it thrd'ti^h'at thr ^Chitral 
fl int, or that w'e cut or break ofiT atiypartbf it— the 
fad is, (fur jthc experiment has been, tried ever fince' 
men bi-gan'to fpii»ilate ab^iut magnctifinji, that each 
^ pait ^ trniT.Cf? an mdinaty magnet, with tw'O polc^, one 
t f whiclk is of the fame kij|]|4 as before the feparatioti. 

“ 'I'hr ([U'Jlion now is, What (hould happen according to 
tiic fclic('i') maiiitaii.td by ./'Kpiniis ? ^^enfam, 'Thcnr. JC- 

/| I /. I i 7y/u ///w^ , p . I 4 , -t-V c. 

I.et NA.'^i (Tig. >’4.) Ih a rviagnet, of which NU 
Un ovt-^c h 11 .-t d j.,lt. L«ji the oulinates of the curve 
1 > \r. c.^ouls il e (hlhuiRC between the nUmjI lUnii- 
ly Ilf the fi'ii h in a Hate of lUiifoim dlllurion, and its 
(*enl'ty :r, it i; rr.illy ilbpoled in the inagmt. 'I he 
ateii///; nD will ihe'e exprefs the qii.intiU ot n:diin. 
c!ant fluid in ihe ]).irl n N, and the aiei / ho 'w ixpitl 
li'Siiii: liiiid wiin^iiijf in the part S w. 'Plie inte lietion 
A niaiki that p.uL oi ilic n'p^iKt uheic the liuid i.i ot 
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US ii'-iUhmI /. ii-'jiy, '\\i 'i" .1 ■■ f *\n oj be ' ;'\> 
rated l/o’ii ifie i- d, r i. ■ i n« ;r fl jtd 

Nl)/ .V 'ri|e »< nr’ij'.ey f v'.ir. id cfe;,). fiv.in ♦!» : 

liorj wiili rvl'i' h -s i-i 'i 't-.T. • v • b-.' ;.^ cvli' (Mr 

Jh'/m. il jlin'ks) i'M h'.ij'e, ii ■ .<■: ■ e ii*!r;*-iie) to 

cp'il ifie iii.igi.e; in-n'L'Iv vv i ; . . ' ] •, ;jtrra'j- 

tioi’Jtl the le^hi'iO.'ii' I'l.itiei ^ wiin.d m, ^ S. '| 
ia eerts.inly t'l'c '•! rh/ N ; !■ ot 

ail the old exiernai IriL-ee. i hed v Ii il .- l i rv • nape. 

Suppofc that fo muih lr;s qelttul tlH? ip in ili.it the 
point n has the fluid of its n4l*,'i;d ifipjiy, ar i ’i-ju . 
fenud in ir 3, there is Hill a force opu'i^itlng at /•, ‘eiid- 
iiig to efcape, arlhng from tile rtjnill iin (ji all the u. 
duiulant fluid w DN- If this be fufirclLril for nveuo- 
niing the obflruftioiij it wdll really efeape, ard ihe iron 
will be lift in the Hate reprefented by u 4 virii an 
overcharged pait yN, and an iimlerchau'C'J party 
, in like manner, the tendency (»f the tiiairi ctlc fluid 
forroundmg'the magnet to enter into its deJica-i.t pole, 
will’ be greater when it is feparated from the oth^r, init 
being checked by the rcpullion of the redundant fluid 

that other 

Mr jEpintifi relates fomc expi riim-nts wliich h ' 'u u!;: 
Oil this fuojcfti The genetal reiult of tiur-; rii.ir 
the iQpidtnt .the parts were ftparated, i ,/- i-vi; 
poleSj and. that tht: neutral po.’ni ol rif’li tfi. i '.-i o.,; 
tximph 'Uearer to the place of their tounr i,v:i I' ih,in 10 
th.eir other ends. In a qiiartei ot an ft m ahi'«\Md, 
the neutral pointa had advanced ncaicT to thur middle, 
and eaiitmued to do fu, by very frnall fli p , firr u m 
houfa^ and fomdirnes days, and brolly ; flatin. ry 
in' their middles. 

Wt acknowledge, that thl;i rcafow (iv>J ■* P';* ilt'P J 
giihtr felisfy us, and chat the gradiu! pri^grtT, I'f il.i ' 
neutral poiiil toward the rr.idnle i-<-' c?.i h ri^ cr, i-kh-.i./i ’ 
"agreeable to what fhould rclult tioin ?.r. tic.iPv or 
i$ not a pioof of it. We .'dreadv, ti.r.i r,. 

-du^ioH of inagneufm b a po'i.niTiVc ihiu.^*; ai 'l r 
'flio«ldh‘ive expected this change uf lIk* f.tuati-m ot 
‘»e;tttral 'point, wlntenr be the nituiv or ni' ./'i; p.,’. 
Thjti'e is Ibrnctliiug flmilar to th'V, and irrlr os upi nlv 
ua?'Iit1g, in the=cni:i\.diate u’l uvriy of m:!;;nt.!f: . vv!...'K 
aa:be<u weakened by hear , it i ' partly rccown 1 i,.. 
Qwfling , 

/'• But' oiir chief d’lEculty is this: At t'lO pp^ii A 
(fig; ^4.). every Ah ing is iu cq'-Uiibiiinii htfoic llu b.i, . 
t'uieV ’'the "paftlvlc A is repelled by the redi.iidn.' 
fluid in AN, end aluaAed by the redunrki„t n ;iMtr m 
As j yet it does not move, for the nv.g n ei if m is fno- 
pofed to have permanency. Therefore t!.< obdri.idit ii 
at' A cannot l>c overcome by the united rwpiii'.on f 
AN and attraftion of AS. Nor can the obilru^.tioA 
at N be overcome ly the diHer^nceof thtic two intets. 
Now fijppofe AM annihllaud. The charge mpde «n) 
the ftatc of things at A is furtly gi cater tloin that r.c 
N, bccaafe the force tthflra.^.cd is greater, the dlilaret 
being lebj. It docs not cleaily appear, t here fo-c, thr i 
the removal of AM ihotdd occafion an tiflux at N. 'I'i-is, 
howevir, is net impoffible ; becaufe the fluid may W 1.) 
difj-oied, by jnxut conitipatum ric..r V, and n(» t 
cxctl'i of dtnlny ne^r A, thul a fmaller chnn-'v .'I 
may pri^ducc rn thlux tlicTf. But fiinly tltf . / 
to at A mu'l now be dirnini(hcd, infk'it.! cl be*, 

ir.g giiaitr after liie fraAure. Arsd it ain fro'A 

N, tUig \siil iliil aiuie diminilh that tci;d-.::cy to tf 
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from A- It i* '■* tric-c'or.’ ♦'•ppcar a clear ro»i»V** t’.kcn, llian to think a conje^lnrc urfounJed, which lal- 
quciicc of the ^AMio.il theory, that the conllipjtcd llmd lien To accuniUly with fuch a variety of phenomena, 
fl^nihl elcape ; aiul more paiticulatly, tljat A fh( uKl WV may here obferve, that we ate not altogether fa- 
heeo'm- derieitiit. And with refpiCt to the entry of tiified with Alpinut/j fo’in of the (.xpeiirnent. Me did 
fluid into tiie other fragment, and itfl becoming over- not break a inagrut ; he itl two flu-] bars end to end, 
charge ^ at w, the reriouing feems Hill lels convincing, and touched lh.fm as one hir, making the magnetifin 
'riie Heps of the ph^fical procefa in the two pi? is of porfedly regular ; he then I'epaialed them, and found 
the original magnet arc by no means convertible or tliat each hud two poles, lint wat he ceitain that, 
counterparts of each other. There is nothing in the when joined, tlKy made but one magnet ? We have 
part AS to ufemble the force of repullioii r«ally exert- fointtiincR luccuiicd in doing this, as wc thought, by 
ing iiftlf in the correfpon.h'ng point of AN. 'Phtre Jte curves tjf iron filings ; but on putting the needle 
would be, it there weie a p-nticlcof fluid in that place; with wliich we were cxainiiiing their polarity into pro- 
biit there is not. The tendency therefore of external per fitualions, we foimtinies found it. in the fccoiid in- 
fluid to enter there, iloca not refeinhlc the tendency of terfeAfoii of the fecondary ciitvcs, flicwing that the bars 
the ijilunal fluid to e.x; :nKi and diflipaic. It is true, were really two magiiCts, and not one. 
indef'tl, the oifcoiirfe flundd be confined to points of On the other hand, when a piece h broken off from 
th' fill face, l^'it the inteinal rciotion muil alfo be cou- a magnet, ihefucculfion and elailic tremor into which 
Ihlcred ; an.1 tli.‘ great ohjedion always remains, name- the parti are thrown, and even the bending previous to 
ly, tluit the cjh'Jniclion at A (n"^ i,) or Uic fradure, may give opportunity to a dijfipation, 

I. fulfil i( lit to j)M vMit the pad'age of .a particle of fluid which could not othur^ife happen. The parts fliould 
from the pi le z\N int*- the pule AS, when urged by be (eparated by corrofion in an acid, and the gradual 
i\xL' ktimI: ui) i;f the fluid in the one and the altradaon change of magnetiftn (bould be carefully* noted. The 
of the iron in the other; and yet wdl not prevent the writtroC this article has made fome experiments of this 
( i':apL' i)f a j.iuiiclc >Alien one of thofe* caufea ef motion tiatofe, the refuki of which prefent fonfie curions obfer- 
is iciri<i\ccl. Add to this, that the whole hypothefii vattonaf but they are not yet to a condulion 

afiuiiKx^ i\ii a principle, timt the reflflance tocit^efrom that if iflt jtO laid before public; 
a/iy point is greater than the obflrudion tp jmltioti, of Geueva^^i^ a oiiQ^taUoU On the 

tbroMgii the ]h)rx‘s. 1 his is readily granted ; for hov- of mi^netic fo||^ea» to ^ye a .theory which Wcv6c. 

evu gKMi v\c fuppofc the attradion, in the limits of obviateif the bhly di&lflisy in ^at ^ bdt it 

ph\!’ .1 contact, it will be no obflru&ion to mouon is incoinpataU^ coin^ em^ffloym^ 
thronch the pirns, hecaiife the particle is eqiialiy af^ bf pixnt Xixdim Vbkrh brills 

(i by the i/ppofitc Inks of the pores; whereas, in coimblned fluid*' is inncli iitg^^ljiy, and even 

quilling the body altogether, there is nothing beyond Bi^tbe^atic^lrndditfli, 

tlic body to countcrad tlie attradioii by wiifoh k. is re* of tbOfeJflfStult* But th^^ai^ ps^bty tnoo^ji* 

tallied. patihle y fi. i^r* the parficiet of.e^^ attiaft each dtlieiv 

Tlivre feems fumething wanting to aeeomirtodate this but tbqfis^ tha, other flrop^ lYct they aic 

licautifiil hypothedfi of Mr iEpiuus to this remarkable Mb. 'ifofoV inconceivable.— 
phi’iiunu'iioji ; and the coincidence is otherwife fo com«; attraAfons, ‘ 

pkte, that ue are almufl obliged to conclude that it is fo Combined 

rnouly a dcfn iriicy, aiificg from oUr not having a fuf- iliM ^ ibo fluid'^iit the iron, 

fu ii in knowledge of the law of magnetic aAion. This amt .each ^nds of 

is Cjuite fiilTu iciJt : For ic may be llriAly demcHiftmed, the bar tHw tirfll the (^approach Or recede, accord, 
that it the magnetic ad ion decreafes in higher ratio ing as tbe near ends comm a different or the fame in* 
than that of the fquarcs of the diftanccs, the permsnen* gredient. \ All this is operated without repuifloh. 
ty of the liiiid in any particular difpoilcion has fcarcely * But the whole of thw fS mere accommodation, like 
any dtpcnltnce on the particles at any feiifibk diftaoce, ^pinna's, . but fo much more complex, that it. fe. 

«nd ih affected only by the vanationi of ItsdenGty (Sec quirea very iutWe contemplation to follow the author 
Kllci RiciTY, 217. for a cafe fomewhat fo- through thecmhfiiqiieo^^** Add to this, that his attrac. 

n liar). ' Vherefore, if the fluid be fo difpofed, that its lions arebpenlted by. another fluid, infinitely more fubtlc 
denfity may be reprefented by the ordinates erf fucb a than either of ih^e already mentioned, every particle 
t invt as is drawn in fig. jq. having its two extremities of thefc being, AS'^t tycre, ft world in edmparifon of 
cuiuavc toward the axis, and a point of contrary flex* thofeof the other. In fhort, he adopts all tly? txtia- 
luc at A, tho tendency to efcape at A will be the great- vagant fuppofitions of J.c Sage of Oeneva, and every' 
til ptifllbk; and when the magnet is broken at A thing is ultimately imputllon. Nor is the contrivance 
(n' 1 . ), or when the fluid has taken the arrangement re- for obviating the difficulty (fo often mentioncxl) iit all 
prefented by 3. ll ru/wo/ flop there, and liccome dear and convincing 5 and it is ecjually );rdtiiitoiis with 
deficieni in that part. Now, it mud be acknowledged, the reft. We cannot think ibis hypoilicfis at all inti- 
that we arc not ahfolutcly certain that the magiiciic tied to the name of expLinutton, 

aftion is iu the precife inverfe dwplic^c ratio of the di- This muft ferve for an account of the hypotlufis of Remarks 
ihnee. All that w« ate certain of is, that it is much ^pinus. The pliilofophical reader will fee, that how-<'n l>yP‘^ 
nearcrto.itthantocilhertheliivi.de Ample or inverfe ever exactly it may tally with tvery phenomt non, it*^**^**^^ 
triplicate ratio. \Ve-j)wii ouifclvcs rather 'h'fpofcd to cannot be called an explanation of the jdiciiornena ; be- 
aferibe the prefent liilTioulty to our ign »ruij<:c of fume caufe it is the phenomena which explain tlie hypoihc- 
c-ircumllancc, puiely matluinatical, ovtilookcd, or mif- or give us the charaAcrs of I he magnetic fluid, if 

fiieh 
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fluh fluJ ! cxifts put we are not obli<;^cd to mlmit thJa 
exigence, a4 we admit that to he the true dtcyphe- 
lin^r nf a Idler which makes fenfe of it. li] that 
calc we know both parts of the fnhjert — the charad^ers 
aiul the hniTuls ; blit are ignorant which cornTponds to 
which, vre fee a fluid abftraftcd from one part 

of a bar and conftipalcd in another, and perceive the 
aldlra^Hon and conftipation always accompanied by the 
obferved attrai^iona and rcpulfions, the rules of philo- 
fophlcal difcuffion, nay, the conflitution of our own 
mind, would oblige us to alSgn the one as the caiife or 
occahnn of the other. Put this important circumftance 
is wanting in the prefent cafe. We thmk, however, 
that it merits a clofe afCcntion ; and we entertain great 
hopes of its being one day completed, by including this 
lingle exception. 

At the fame time, it miiit be owned, that it gives no 
exterfion of knowledge ;#for it can h^ve no greaytr e*- 
tenfiAn than the phenomloa on liirhich it' its founded, khd 
cannot, without rifle of error, be applied to an untried 
cafe, of a k^d diffitnilar in its nature to the phenomena 
on which it is founded. We doubt not hut that its in- 
genious author muld^have faid, that a bit broken off 
froni the north pote of a magnet Vi*oi^ld, bp vi^hoilp a 
north pole, if b^ liad dot known 
oUicrwife^- '• • i'"- - 

But tUra ^ . 

conceiving, tbie:b^da^^ ttjag^ieirt;/|^^^ 

The atar jwte .4a.lW>p|«ar^ 

itfemble protMbn.of a fluid ijAe 

an bfaftruaiug b^. U proc^df^i^dusdly; 
be, ^ ft wbeh the jptwi** 

Jin|[: The^ motion ia aided by arikt 

We^ know to aid obAr^^td motfoiii , .^a a Siiid 
arbuldbe condijpatje^ (b.^he &col- 

4y eff producing 

. tuatWfciJkjc. 6f 

'(peaking, witb.'de«rtieJ#;pf.^ 
tion of powers in 

which they inhefe^’gf wit i 
which is not eafily ■' 

To fay. tbat mabing is ^plaiVcd vidieb atti^ 
tton of the fluid ianot eaplained, and that.tW h t^e 
main queflton, gtvea us little concern* /We offer .:nci ca* 
pUnatioaof this attr^ion, mo^ than of tbe'attro&ioh 
of gravity. There is nothing oontrqi^ the law(| of 
human intelled, nothing inconfiftanbi^th the ruU^ of 
rcafonmg, in faying, that thinga' fo paaftituted, 
that when two paniclea are cogiitlh^,' thejy fc^ 
although wq are ignorant of the/^ii^i^e cauTe of 
their feparatioo. Thofe who think, that ^ mouon is 
jicrformtd by impulfion, and who explain magitetifin 
by a dream of fluid circulating round the magpet, 
mult have another fluid to impel thia fluid into its cur- 
‘ vilinenl path ; for they infill, that the planets are fo 
impelled, 't^heij they mull have a third fluid to de- 
fied the vertical motiuiis of the fecond, and foon with- 
out end. This is evident, and it is abfurd. But we 
liave faid enough in the article Impulsion, Sufpf. to 
Ihew that all hypothefes framed on purpole lo evplain ac* 
tion e dijltwl't by impulfion are illogical ; becaufe im> 
puifinn recjuiies explanation as much as the other, and 
neither the one nor the other will ever be rcfolved into 
any thing but the fiat of the Allwifc Author of the 
univerfe. 

SuPTL. VoL. II, Part I. 
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We conclude with dcfivingthe reader to remark, th.it 
the explai^tion which wc have given of the magnrtical j | / 
]>hcnomena is indtijcndent of the hv[>othorjs c»fACpi j/,,7, 
iius, or any hypi/thefM whatever. \A\: have iianatid apjtl 
variety of very dilliiignifh.able fad-*, and have marked 
their diflin<^tioris. Wc have bctii able to reduce lliem 
to general clall’es; and even lo gr()ii]vj tholV clafTeit into 
others ftill more genera’ ; and at bill, to p<>int out 
one which is difcovcrable in them all. 'i'his 'm living 
a philofophical theory, in the ftri^lelt fenfe of ih.e wvoni; 
becaufe we Ihew, in e\’tTy cafe, the modifieaiitvi r.l 
the general faA which allots it this or that p.ut'^.iilr.r 
placc in the clairificatioii. Tbii;* we have th< wn thu 
the polarity or diredive power of magnets ii only a ino- 
dilication of the general faCl of attrai^lifin and ti puliiot). 

Dr Gilbert’s theory of terrejlruil magndiini is indeed a 
hypothelis, and we enounced it as fucli. It only rbnrs 
probabtlUy, and we apprehend that a vety ci(.gtce 
of credit will be given to it. 

Wc hope that many of our readers will have tlitir 
^rioflty excited' by the account we have given ef Alpi- 
'mtis’s theory. To fuch we eamellly reeo/nnuT..* iln fc- 
. eioua perafal of hia book Tentiirhcn Tlutjr)%‘ Kltdr'urf.ifii 
et M^nei\fmu F, /Ephw^ PuropoH, I 7 ;;q V:im 

Bwindeh has incltidcd a very good ahilr^cl nf it in hi’* 
ad vditme Sar ^Ekiirlcitey written by 1‘roltflbr Su ig- 
^lehiMPof Ratiibon or Ingollladt. The niHtlunvjtiv ai 
ptit ta greatly Amplified, and the wludc prefenttd in 
a very and accurate manner. Mr Va^i Swinden is 
ItfMDmeffed foe to all liypolhcfcs; but he is not mode- 
rate,, and we wi(h that wc could fay that he i!> can'^itb 
fie: attacks every thing ; and takes the uppoitiii.it> of 
qvery analogy pointed out by ALpimi.* bciween magiu- 
tiflu and clcAricity to repeat the liill feiitcnee of his 
,diffeitatioii, namely, that magnetifrn and tiedtrieity arc 
not the famei a thing that .Ail pin us alfo mairitrnn.s. but 
be even charts JElptnus with a millike in hib iunda* 
mental equations, which invalidates his whole ilicoiy. 

He fays that jCpiniis has omitted' one of the acting 
' fiWidtt affumed iu his hypotl:efi&. 'i his is a mcdl groiind- 
lelEa ^l^ar^ ; and wc own that wc cainioi conceive how 
.V^, SwilKleq fall into fuch a miilake. We me 
linivdUng to caU it intentional, for the mere purpole of 
' rtd£^g.> lhan of ftraw to knock him down .ig.uir. 
Abb^l Hauy of tbje French Academy hag r.lfo publil'ud 
:^qri(bri4glttent trfJCpinus’a theory, with many exu 1 jnt 
t€|K^rkV^^”f|’^g the theory of the only ihfccl 

ibxt bkt betn found ip it. This work was much np* 
ofi and recdinmendcd by the Acadiiny. Wc 
not hl^l the good fortune to fee a copy of it. 

The reader cannot but have remarked the clofe analo- Ana 
gy between the magaetical phenomena and thofe of in<;u 
ced eledlricity ; indeed, all the phenomena of attraction 
and repulfion are the fame in both. The mechanical' 
compofitlon of thofe adiona pnviuceg a dire^ive power 
and a polarity, in eledrical as well as in magnetical bo- 
dies. We can make an cledricai reedle which will ar- 
range itfclf, with refpcA to the overcharged and undcr^ 
charged ends of a bemy eleftrified by mere polition, jull 
as a compafs needle is arranged by a magnet. We can 
touch a flick of fealing wax in the manner of the double 
touch, fo as to give it poles of conflderablc force and 
durability. Asa red hot Heel bar acquires permanint 
poles by quenching it near a magnet, fo melted wax 
acquires diem by tieeziiig in the neighbourhood of a 
V pofitive 
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■ tlc’O^nc. Sonic hive iiTurrd a 
I'.iini ni { ' thcle two fjK\ Ics of powers tiMin 

ill r K ireiirnftani'.s «tf rert.'mljl-inee ; !nil tlir 

I nvin lo Uc JillhiCt on niaii\ -aecount . 

h’.ketiivit) i' conunon to all hodua. The eanfc ot 
\ i };;i f'lifm con opci Uc only on iion. Ahhon^t^i 

or Ji!) cli-Ldric.tl fljock gives polarity to a needle, 
v.r need not inter the identity of the canfe becaule the 
polarity which it gl\es lb always the fame wiili that gi- 
\cn by greitt heat ; and there is always intcnfe heat in 
this (operation. Tt.c phenomenon which Io''k<J the inoft 
bkc an indicHtioTi of id*, rtily of the orig n of clcdlricity 
; nd m'^gnetlirn is the diuililion of theraysof theaurori 
— tiiey convc'-gc to the fame point of the hca- 
vens to vkIiIcIj Iik' elevated pidt of the dipping needle 
directs itUlf. Ibit tioi, is hy no means a fuffident foun- 
dation for cilahiiihi: g a famenefs. Electricity and 
imgr.ctil.n may, however, be related by means of fome 
li hurto unknown. But we arc decidedly of 
fni’iMon, that the tlcct'ic and magnetic fluid^are totally 
cidferrnt, alrlnnig-i their mechanical aftions ane fo like 
that there ir- hardly a phtnomcrion in the one which has 
nut r.n cxiet counterpart in the other. But wc fee 
them hodi fipcratini;, with all their marks of diilinc- 
lion, in the fure hi* ly ; for iron and loadftones may be 
< h' tiilicd, like any other body, and their magnetiTm 
no charge or modification. Wc can fet thei^ 
tv.'o forces In oppof.iion or compofitioni juft as we can 
oppidl or compound gravity with either. While the 
iion fi ir.pl are arranging ihctrifclvcs round a magnet^ 
Ou' niei hancal ::<'*{ ion of elertricity msy be employed 
cither lo pr >nioTc or 'under the arrangcnientt I'hcy arc 
tl’.eufoie dlilinct powers, inherent in different fubjcAs. 

But ilie»-i: are abimdauce of other phenomena which 
ihevv this cUveruiy. There ifi nothing in magnettfm like 
L a bo iy ovcichaig-d or undercharged m toto. There !s 
* ' ■ iwtln!:/ whkli ir. 'vales ilie pitfencC of the fluid to the 

ol'kr ii I le : — noti.jpg like the fpark, the fiiap, the vi- 
1 I le difl'.p'ition ; lev-ude the magnetic fluid enters into 
■') niii. n wall lu’r. oi .my ih.’ng hut iron. There is ijo- 
ir.ing rcK'iiijing ih il inconceivably rapid motion which 
v,e fci in elcvH* icily; the cpiickcll motion pf magnet Ifm 
kLiTi'; inferior (even beyond com paiifon) with the fldw- 
t!l motion alnng any clc^^lric condu£for. Therefore 
ilw rt* n. no pofl'.hility of difeharging a magnet aS We 
ciiVhr.igt a coaled plate. Indeed, tlie refemUance be« 
a magnet and a coated plate of glafn is excetd- 
higly fl ght. The only rtfemblaace is between the 
magnet and an inconceivably thin ftratuin m theglafs, 
wliiih flratum is pofitive in one fide and negative in the 
<.tlu.r. 'riie only perfett xcfcmbhuce is between the 
imluutd of common iron, and the induced 

electricity of a condui^or. 

'rhe following ferm the moll iiiftruftivc diiTcrtations 
on mp.gnclifm, cither aa valuable colleftious of obferva* 
tionn, or as' judicious rcafonings from them, or ^s the 
fncculations of cinincnt or ingenious men concerning 
the nptiire of ir.jgnetifm. 

(lilbertus dc Nlagnete, Lond. »6 od, fol. 
yEpini I'cntamcn Theorire Magu. et Rlcdlr. 
Ehcrhard^a TvUt.un. Them. M^gn^ tlfink 1720. 
iJiffertations fur I'air^aiit, pai du lay, 172^. 
Mufehenbroek Diifcrt J’aylico Exp'.s ’mr^ijiaHs de 
Jdac^nete. 

ritcca <jui out empoit^' le prix dt i'Acai. vie? Sclcncts 


; P.r.is f'lr la iir.i'lcme i th” V )nii .:cb dc- 

clin ition. Ki uieil de. j).trcs rnijun: , co u 

I'.i'k j I opiiloul i, t»":n ili c\jnl;n.:!i.i 'Tiieur ‘vli 
nrll^, lieilin, I 7 S' i • 

jh'.pini Orarin Ac.i.lLir.it a, 175^- 
./llpini item Cuiv.uksL iVtiop. nov torn y. 
yenton. Ibugmam l lont.iin. I'hil. dc niiieria M igiie- 
lica, Francquci.c. 17^)- 

'rhere is a Geiman trunflation of this work by Ei* 
fenbach, with many very valuable addiiioriM. 

Setrdia de Magncte, 2 tom fol. 

Van Sainden I'cntamina Magnctica, 410. 

Van Swlinleii fuf TAnali^gie critre *K's phenonienes 
Elc^iiqiics cl Magnelicpics. 3 Tom. Svo. 

DifTertation fur les Aimans ?.rtiik*:cllcs par An- 
iheaumc. 

Experiences fur les Aimans artificiellcs oar Nichola*!, 
Fttfs, i jHi, 

Effai fur rOrigine dcs Forces Magnttiquas par Mr 
Pievoft. 

SuT Ics AinaaDs artificiellcs par Uisroir, fans i “ 
Diffcrtalto de Magnctifmo par Sam. Klmgcndior ct 
Jo. Brander, Holm. 1751. 

Defcriplion des Couranu Magnetiques, Sindh ou'^g, 

‘ Traitd <te l^Aiman par^Dabnee^ Amft. 1687. 

Be^des thefe original worksi ^^ K^vefeveral difleru* 
tionson magiietical vortic^e by Des Cartes, Bernoulli, 
Euler, ]>a Toufi dec# publifh^ colie&ions of the 
works of thofe autimfs, and matiy difiertations in the 
memoirs of different academies^ and there are many 
popular treatifes by the traders in experimental philo* 
hiphy in I»ondqn and Paris. Dr GoWn Knight, the 
perfoa in Euro^ who wti nipH emmentiy flciUed In the 
knowledge of the phenomena,, pubiilKed a dilferf a- 

tion iptmied^ ./fn dnempt ff exphin^ the JPhenmetui tf 
pnmjpkp 9 \^tirai:Jidn find Meptflfiau, . 
i74Sit 4toi theory 

of magncklfm. I^is a ve^;CUf ioiis work, and ftiould 
be ftudied by ail thofe wbohave rec^ without fcruple 
to the agency of fluids, when they arc tired of 

patient tbinking. They would there fee what thought 
.and combination are uecefTaty beibre an invlfible fluid can 
be really fitted, fot* performing any office wc clioofc to 
aOlgndt. And they will, get real inltnyfllon as to what 
fet vices we may expe^ of fuch agxnts, and fiom what 
taiks,th^.muft ,hs.*yaf hided. The I)o£lor*'s theory of 
tnagnetim. is yeryviinlikc thc reft of ihc performance; 
for he does ncTt AyaS^bimfdf of the vail apparatus of 
propofitidas Whfch;he had ctlablilhcfl, andtadopts with- 
oitl any nice aljuftmcnt the moll common notions of 
an impulfive vortex. Both the produrtion nmrmalnic-f 
nance of this vortex, and its mode opcratlnn, arc ir- 
rccoTicilcable with the acknowledged laws of iuioulfioiu* 
S/ quid novijli rCilius ijlis^ lan Ju/ui ttm -i- 

hit uiere maunu ^ 

< 


• A P P E N 1 ) I X. 

Vv F have been favouied uit!i the following iiivciltga- JnvrPJjfak- 
tion of the curve';, to wliich a lucdlc of imlcfiaae mi-tlo i ol thi? 
. lo-nefs will be a tangent, hvMr i^Jayf.ii:, Pioftifor of 
Malhciiritics in the L'nivtihiy of lidinbur; Ji. cuivc. 
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Two ira;:^nctiVal pok« i;'vcn in pofitinn, tlic 

of h of which is fupj < fed to bt* as the wth 
c'f the dihance ^rotn it rci iprocull) , it is rtqiil*-nl 
lind a I 'livt, in U’.y point of which a rci-cllc (imJcli- 
nitc'lv fn. rt) l>ch»^ pl?i td, ill? (iircition, when at red, 
may he a lr.i'j,ti t to the ciir^c ? 

1 . l.tt A and li (fi);. V?*) of a magnet, 

C any pc int in the curve required ; tht'n we may fiip- 
pofe the one of thefe poles to ad on the needle only by 
repulfmn, and the other only by attraditin, and the di- 
redioii of the needle, when at red, will be the diagonal 
of a parallelogram, the tides of which reprefent thefe 
forces. 'riiercTorc, having joined AC and BC» let AD 

•• If 

Lc drawn parallel to BC, and make :;AC 

: AD; join CD, then CDF will touch the curve in'C. 

2. lienee an cxprellion for AF may be obtained. 

AC”*+‘ 

For, 'by the conftrudion, AD ps — ,andf2nccBC 

: AD::BF:FA, and BC ^AD ; AD : : AB ; AF, 
4BXAC^+* 
we have AF =: jj^Qw+V 

A fluxionary expreffion for AF may alfp be. found 

in terms of the angles CAB, ABC« In CF take the 

indefinitely imidl part CH, draw AH, BH, and; from 

C draw CL pcrpendicute to AH and CK to BH. 

Draw alfb BC and AM at right angles to FH.- , Let 

the angles CAB s f, and CBA ss then CAH 

= and CBH sa ~ i ; alfo CL =r AC X and pK 

rp BC.X i. How liC : C L : : A'C ; A Wf .ps 

AC»x; ■ - *1. f r nr 

and for the fame rcafon BC =5 “ 

Tlietcfpre (ince AF*: FB : s AM.t BC, AF : FB • : 

and;AF J AB : : fin. .if f : - 

fia/4.*'^ fin. wherefore ■, if • -AB AF ss 

«*'+.fin.'^**. i ' "i'f . 

4. If thi» ^rehw nf AF be put cquu to tbit ittrewijr 
fouiicl, a flaxifinary equitioA w 3 I be bbtfinifii, by the 
intepraiion of which the curee may . be oonftraa- 

Becaufc AF ss B«cc 

we 


and BC ss 


— rtfin> 


*!;fil». (? + '!' )* 


AC = 

have by fubftitution AF =: finVi ” . 

Hence, fin»** X fin. + **+ * + 

i lin. » ' + » lin. '!'* 

I'm >”‘+ ‘ ss — fin. .L’ X ^fin. f "+ * + i fin, ”+ >, 
and tliercfore I fin. -1- ; and aUb, 

’/■ j fin. i + /"f fin. »> m-' =s C. 

• * 1*1 I- J 1.^.. 


whole ptiiitivc n< 

r-ber. 


If /// z: 1 , V 

/c have 

)H “ 2 , 


X. fill. 

7V 3 , 


bn. 

m =: q. 


sj. fin. 

• 


T1 

Alto If VI = T, 


c -f- 

w :z 2, 


cof. 

w* zz 3, 

— 

fin. 2 

Vi rz -1, 


cdf ; 

CLd. 'I — C, ixC. 

etc. 



. + i fin. = <J. 


;V, ic. 
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Tire (irit (»fihe nbovc erpiatlvins bJongs t.") augmen-t 
of a circlti Jc'crlb^-tl upon Ali, whuh thcicforc would 
be the curve rt-quind it the ninp.n'.tical feirce w in • 
vcifely as the dilir'iu i *;. 

It the magiietlcal foixc be Inwir-ly tl-f fpi^re nf 
the di'.lanre, that is, if w =r ei-i. . -f * .>l '.i i '' etuicd. 

to a conftaiit quantity. Idrnee if, b in!^. (!,e ['l i.itj A. 
and B, any other poinr be given in ilie turve, the 
whole may be deferibed. For iiilbucc, IjI ih? pniui 
K (fig. 36.) be given in ilio curve, Rud in the Iu l DF 
which bifedts AB at riglit aiigk^i. Deforilie from the 
centre A a circle through K, vz. QJiK ; thru Al> 
being the cofine of DAE to the radius AE, the him nt 
the colincs of r X at will l)c everywhere* (to the fimc r.i. 
diua) zs 2 AD zs AB. Therefore to find E, tlie 
point in which any other line AN, rnakin \ a giver, angl .* 
with AB, meets the curve, draw from N, the point in 
which it meets the circumference of the circle 
NO, perpendicular to AB, fo that AO may be the co- 
fine of NAO, and from O toward A take Oi* .= A 13 , 
th^ AP will be the cofine rd* ihe angle ABE ; f? 
to find BEk draw PQ^pcrpcndunlrr to AT, rntetiitg 
the circle in Qj join A^, and .haw BE p:.r.illtl to 
AQa meeting AE^ in E‘, the point E' i.s in Ifiecnuc. 

In ^18 way the other points of the i m-.l* nmy be 
found. 

The curve will pafs through B, and will cut A B at 
an angle of which the cofine zz Ki 3 . If then E be 
filch, that AE ss AB, the curve will cut /XB* at n’',«bt 
antflea. IfE^be more remote from the i ii’-vc ws'l 
iqake with -AB .an obtufc angle toward D ; in otlu r 
cafes it will make with it an acute angle. 

A confirudtion fomewhal more csped.iXjn i n>ay 1; 
had by defevibing the femiciix-le A Mb e-itir Ah \u 
F, and A E^ in N, and deferibing a circle niui d , 
with the diftance AL zs 2AF, emtu g Ah. in /•. B 
AG be applied in the femiclrclc AVx^ N .A A(r 
mufi cut AN in a point E of the curve, I »:c.' ifc .\N 
4 * BG sr 2 AF, and AN and OB ate cr<lirie.s id' iLc 
angles at A and B. 

As the lines AN and BG may be rp^died c iilicr ,i* 

^ boye 01* below AB, there is another fiiuaiou of ib. ’r 
iiiterfe^ion EX 'iHius A n being applied above, and 
Bjf below^the interfe^lion is in e. I'he emve ha ? a 
branch extending below A ; and if D be made zs 1)1', 
aoil Ba be drawn, it will be an affymptote to ilni 
branch. There ia a fimuar branch be low 11 But tlulj 
porttbsieof thecjurve evidently fuppofe an oppoiltc di. 
re^ioa ,pf one of the two magnetic force.*, .Mid iberc- 
fote have no connedlioii with the pofiiion <'f the n-ciile. 

We omitted the lufcrtlng \t\ Its proper pUce, n ‘ 65. .^.j i 
a hypotheiis of the celebrated aflionotmT Tobias M?yerj/' r . 
of Gottingen, by which the direction of tlie mariner’s 
needle in all parts of the earth may be determined. 11c 
Tuppofes that the earth contains a very powerful mag- 
net of inconriderable dlmenfions, which arranges the 
netdlc according to the known laws of miignttifm. 

The centre of this magnet was diflant from the c''nir • 
i.f the earth about 480 l"-i‘glllh miles in 17^0, :’rd r. 
line joining thefe centiTs interreCted the car til’s fr l xe 
in a point fituated in ly’’ N. Lat. and E 1-ong. 
f.»’om London. The axis of the magnet i.s ; erptndicu- 
Hr to this line, and t)*e obme in wh.cfi it hvo is inelint ! 
nbont lE to tbc pLnt i>f tin- rniid. .im, th- noilb end 
rf the lynp, tm tie tali fide of ihal merlclian. 

2 F om 
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From tlufc data, h will be found that the axis of this meridian, M O the plane of the horinon, and NS ihe^ 
mapiu i cuts the luifacc of the earth about the middle portion of the mai»;netic needle in any place, when it 19 
of the eallcin lliorc of Baffin’s Bay, and •in another at liberty to fettle in the true maj^iutio dirtaion. I'lie 
point about Sou miles S.S.W. of ihelbuiheni point of anj^le HON is the iiulination or dip of the needle. Lit 
New Zeil.ind. Profer/or Lichtenberg of C;c,ttin‘4en, Z w F be a vertical ciicle, in which a well conflruatd 
^h^> ^;«vcH this exlraft from the manulcript, fays, that dipping needle can fieely play up and down. Thia 
the hvpothcfiB is accompanied by a conlidcrable lilt of needle cannot place iilclf in lire magnetic direction, hc- 
van’ations and dips calculated by it, and compared with caufc it can only move in a veiiicid plane. Its north 
obfervations, and that the agreement is very remark- point is impelled in llie direction « Oy and its loath 
able. He gives indeed a dozen inllances in very diffe- point in the direciion both ot which arc parallel to 
rent regions of the caith. But we fiifper^t that there is NS. By the laws of mechanical equilibrium, it cannot' 
lomc error or defed in the data given by him, bccaufc reft, except in fuch a polition that the forces no and sfi 
the annual changes, which he alfo gives, arc fuch as arc are in a plane perpendicular to the plane Z « F In 
incoT.fillent with the data, and even with each other, any other pofilion, iheie wouldlie a foicc impelling the 
lie fays, that tlic diftance from the centre increafes needle toward that lidc on which «<? makes an acute 
about four miles annually, and that /We arifes an an- angle with the tangent rnt of the vertical circle. 
n\i.il diminution of 8 minutes in the latitude and 14 in Therefore the fphcrieal triangle N // F is right ariglcd 
tl\e longitude of that point where the ftraight liiie join- *nd Cof. Nl* n : R =: 1 an. n F : Pan. Nl*, cs 

ing the leiitiej meets the furface. It can liave no fuch Tan. HN t Tan. ii'/i. Therefore 

n.nfcm.cncc-. IK fiys alfo, that the above mentiooed n'h s. ss Tan. HN X Sec. H 

lucliniition of the plants me real cs H minutes annuallye Cob • 

TIk compound lorcc of the magnet is faid to be as the TheTcfore, in any place, the real incliifation of the mag* 
fquarc mot of the dilH.iice inveifcly. We are at a loft nitical diredlon to the horizon is different from what 
uieh ritniHl the meaning of this circumffance; becaufe is pointed out by a dipping needle when it is in a plane 
Mayei’.s hypotht-tib conci rnin;^ the law of magnetic ao which declines from the magnetic meridian ;*and the 
oil jH (Mi e(biigiy different, as related by Mr JJcbten* tangent of. the obferVed dip of the needle exceeds that 
hrip, from the lame manufeript. liut it was our duty, of the indination of th0 magnetic diredion. tn the pro* 
to cumniuuicutr this notice, though imperfedt, of the portion of. radius to the oofine of the deviation HCnV, 
rp<.cul<itions of this celebrated mathematician. See. orthcproporCioAoftbefecanfofthisangletotheta- 
f Illtm. of Nau PhiL publifhed bj LichCen* .drot. If therefore the dipping taieedle pUy in a mag^ 

berg 1 784, p. 645. niittc eaft and weft ciicle, it will ftand.perjpcndicuUr 

^ 'iddUion to 6 d^ Ute hortzon^ ■ 

11 1 -ct liZOF (fig. 37.) be the plane of a magnetic 
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MA T.FSI lERBES (Chriftian William de Lamoig* . 
iu»n) was born December tlie 6th 1721. At the age 
of 24 he became a counfellor of Parliament^ and fix 
yt'arH afterwards chief prefident of the ^our dhr eudftm 
He KMuained in thnt important fituation during a pt* 
tiod cf 25 years, and dilplayed onu many occafioos 
prools ofiiimnefs, eloquence, and wifdcm. 

W hen the prince of Cond« was fent by the king io 
1 7f'b to file nee the magiilrates who oppofed the taxes, • 
Midef^jerbes replied to him, Truth, Sir, ,inuft indeed 
be formidable, fince fo many efforts are made to pae- 
veiit it.s approach to the throne.” About the fisme time 
that he became prefident of the cour drs aidh, he .was 
appointed by his fiither, then chancellor of France, lu- 
pei intendant of the prefs ; an office of the greateft im- 
portance, of which the principles which Maklhccbes had 
imbibed from DMIembert rendered him very ill quali- 
fied to difeharge the duties. He was what the French 
called a philof phcr ; a term with them of the fame im- 
port with a naturalill, who openly denies revealed re- 
ligion, and has no adequate notions of the moral attri- 
butes of God. The confcquence was, that when the 
authors of impious and immorsd books were brought 
before him in his official capacity to nnd vgo examina- 
tion, he appeared to ihitn asadviiing, afr!ling,and pro- 
teding them, againft that very. power which was veiled 
in himfelf; and they w'c*e rommonly difiniffed with 
this ienfelefs obfervation, tliat all books of whatever 
tendency fliould be coniiuercJ merely as oljeSs of com^ 


ihd: it not; be^ foif tke proteftln^ inffiience of Male»^ 
A^efliiierb^^ the of which the ptiUication 

wb frequ^ly (4ey Dtoapiot in this •JwWe- '—nr* 

windd probably been alto^ther fuppreffed; 

and the works of. KoulRih and iiayn wbkH fo power- « 

fiiHy coatributed to that reyofuiion in whicli he was 
Ovcrwhdfived, would certainly not have fpread fo rapid- 
ly over tk< kingdom of Fiance. It was he, faid D' A- 
lemb^t, thf JbiicUes of ihermure. 

Ih'vam that he left the fame liber- 
ty to impious writtrs ; for that 

was nOtalwn'yi tnie. The Abbe iiarniel has 

brought the of D’Alembert hirnfi^lf to prove, 

that it was much his will that l/ialdhcrbes iuf- 

fered works refuting the fophiffers to appear ; and, as>: 
he very properly obferves, what a miniller allows with 
rtlikUncc, he finds abundant means of prevent ing. 

In 177? he refigned the office of chief jfirtlidcrtt o£* 
the cour des a ides ^ and was appointed 47uni'*cr and fc- 
cretary of ftaie in the place of La Vrilhere. Thus 
placed in the centre of a fiivoluus yet brilliant court, 
Malefhcrbes did not in the lead deviate from his former 
fimplicity«of hfe and manners ; but, in lieu of comply- 
ing with the tfiabliOied ctiquetu which required ma- 
giilratis, when they became Tniiu!tcr<< of iUtc, to ex- 
change tlieir fable habit and head diefs for a coloured 
fiiit, bag-wig, and fword, he retained his black coat 
and magillcrfal peruke! This is recorded by a panegy- ^ 

liii to his honour \ but wc percciv^ not the honour 

whicti 



M A L I 157 3 M A L 


Mile- which It refle^^H on him. It furely requires no great 
flicibr* powers of abllrae^ion to difeovtr, that a coloured coat, 
bajr-wig, and fwo>"d, are not in themlelves nunc fiivo- 
lou 3 or contrary to iiatiKe, than a black coit and enor- 
inoiw pcriilcc ; and if the manncis of a country have 
appropi iated ihcfe dijfcrcut dieffes to different llatioin 
ill life, the individual mull l>c ai’luar.td hy a very »b- 
i'unl kind of pride, who lets up his own capiicc againil 
the public opinion. 

As, when invelled with the power to reft rain within 
juft limits the freedom of the prefs, it was his chief aim 
to encourage and extend that freedom; lo, when raifed 
to an office which gave him the unlimited* {Kiwer of if- 
fuirg kttres <le cucnct^ it Vras their total iiipptcfiion that 
became the earliell obje^ of his tnn/i ardeat xeal. T ill 
that time UUrn dc cachet^ btiag conhdered as a part of 
the general police, as well as of the royal prerogative, 
-'^i^re ifTued not only at the will of tbe mlnifter, but 
even aV the pleafurc of a common clerk, or peffenf (till 
more infignilicant.* MalefherbCxS began by rielmqntfhiog 
himk'lf this a^bfurd and iaiquitous privilege He dele* 
gated the riglit la a kind, of tribunal, edmpofed of the. 
moll upngist inagiftratcs, w'hofe opintnn Wla<.to be up* 
aislmoits, and founded upon and wdl<^bliib^ 
fai^B. He had' but one more obje^ to sutaifi, and ijiaa 
wan to rubiliiU];^ a 2eg^ tiibuna) fit the place of that 
whichi he hid eftablifti^ ; tiid\thia objed lie ma' ^pon 
the ^int of accomplifking, Wien tlte intr^guea of the 
conn procured the atfmifflou ^ Tutgoc ; ftnd Malefiier^.. 
bee, .in, eo>^<S4uence^ refigtied on the i itfa of 

FW 'dus part of bis condudbe (etmUh^ td* 
prai^, tybich Ve feel not oorfelves sficlined to with«> 
bold ixom itxa memory. £ve.a hi. Ban'uel admits^ thm; 
hi moral vbtu^fr that he difolayed real 

,b€wt£^nce 

; Wat^^pnd Ifem<|djdiig the: 

' ttimpt<v.^&';£^^' biipi ' dift ' fcr -wiie 
ab<m eU 

bhfli iia that ki^g|^ tbc>d%A'df 

After this epp^ :|if onderWk: foveral 
difleKDf parts HoHaad# attd blyipieeThiiidv 

where be colledled with aea). and talte objed^v^f 
kind ititereftinjg tp arts and fciences* As bctifwvclled 
with the fimpltQitjr and ecohomy 'of a^man of .letiert^ 
who had. emerged from obfeonty for thc pWpoie of 
making obfervations and It^owledge, , he hy . 

that means was enabled to refoi*i^/his fo^ 
portsnt occaiiojis, In which it imgbb lum m» ; 

foimation oqhntereiiing fubje^s. flow . 

and frei^uently on foot, that his obferyattons might bis . 
she more minute ; and employed part of his ttioe. in 
fuitably aiTanging them, rhefe obfervations formed-d 
valuable collection of iiiterelling matter relative to the 
arts ifnd fcieqccf, hut which has been alrooft totally de- 
ftroyed by the Apy of revolution ills, who have done aa 
much prejudice to the interefts of fcience as of hutna* 
nity. 

Returning from his travels Malefherbes for fcveral 
years enjoyed a philofophic leifiire, which he well knew 
how to dire£l to ufcful and important objeds. The 
two treatifes which he compofed in the years 1785 and 
1786 on the civil Hate of the proteftants in France are 
well known. The law which he propofed in thefe, was 
only preparatory to a mote extenlivc refotm; and thefe 
^ itcatiics'were to have been followed up by ajiothcr 


work, the plan of whicli he had already laid down, when ^^aIc* 
affairs growing too dilH nilt to be managed by thofe 
w'ho held tine re ns of povt rurnrnt, they were compelled 
to call him lo ihcir lA'iinciK. They did not, however, 
allign him the dire\Hiini of rny deoirimtiit, and intro- 
duced him merely (as fubrtqiitnt t vents hjvc fliewn) tc» 
cover their lraiifa^lu>n8 undtr a jxipular nan;c, and pafs 
them on the world as aits in which he hud taktti part. 
Maleflierbe.s accepted their overtures menly to 
the dtftrc he felt to reveal fome ufcful truths; but it 
was not for that purpofe lliat they had invited him tn 
their councils. 1 hofe who preiided at tliem took um- 
brage at bis Bril efforts to call . their attention to th<. 
voice of truth and wifdom ; and fuccccded fo well m 
their oppoiltion, ilial he was reduced to the neceffit^ of 
delivering in writing the comifcl which he wiihed m of. 
fer. Such was the origin of two treatiil., relative lo 
the calamities of France, and the means of repairing 
them.. He tranfmitted tlicfe treatifc\t to the kiuki;, who 
Usvee read them ; nor was he ever able to obtain a prt< 
yate, audience although a mlnifter of Hate. 

/Such is the account of his 1 b ft condiid in office 
wbicb is given by his friends ; and as w'e have not icad 
bis treatilea on the calamities of Ficncc, \\e have no 
• righl to controvert it. From his known p. incudes, 
hpi^ver, we arc iatilled to conclude, that his pi ms of 
reforOMtion were fimitar to thoft of Neckar, tlie oif- 
fpring rather of a head teeming with vilionary thcorit J, 
than of the enliglitened mind of u pvadieul lUtefmaii, 
or .the corrupt heart of a Jacobin confpirator. 

; .. Perceiving the inutility of his endeavours, difgufted 
with what he ibought the repeated errors of the go* 
muMnt) And deprived of every of txpofir.g 

ihcm^ or .preventing their fatal after frequent lo. 

}fCit«tfonS|L be at length obtained leave to retire. He 
repaired to his eftate at Male.fficrbct, and from that mo- 
ment entirely devoted his time to thofe m eupaiions 
that had cv^r formed tbe chief pleafure of his life, lie 
|ia{{ed the evenings* and a great part of the n.glit in 
reading and ftudy. 

" this, tninqnil (tate he was pafling the evening of 
hia daya.folidft' his woods and Beldti, when rl!r hoiruru 
.xof 'lh^c RrvoJutbn brought h»m again lo Faii^. Dining 
thq' .whole of its progrefo, he had his eyes conftaiuly iix- 
ed oil his unliapjiy.lbvenigo, and, fulnluing his natural 
fbodoeiii of. retiifement, went rcguhuly to couit every 
i^tthday, to give ..him proofs of his refpcA and attach- 
.ttimU .■ 'He impofed it as a duty on himfelf to give the 
'minings: regular information of thedefigns of ilie regi- 
Gt<^ faiSlion * ; and when it was derei mined to bring , 

tbc ^ktiig to trial, he voluntarily olfercd to he the dc- M^^rs ^ 
frndcr of his mailer, in his memorable letter of the r ith v..l. iii. 
of IJkcember 1792, that eternal monument of his loy.ch.tp. 

Ally luid afi'eAiun. His offer was accepted ; and he 
pleaded the caufe of the monarch with a ftrength of ar- 
gument that nothing could have refilled but the blood- 
thirfty minds of a dco bf Jacobins. ** What French- 
man (fays a valuable writer), what virtuous man, of any 
country, can ever forget that affe^ing fccne, when the 
refpe^lable old man, penetrating, for the ffrft.time, in- 
to the prifon of the Temple, melted into tears, on iind- 
ing himfelf preffed in tlu: arms of his king ; and that 
iiiU more affc^liiig fccne, when, entrufted with the raolb 
agonizing commiflion that a Aibje6t could poflibly have 
to his fuvereigu, he tlirew himfelf at the feet of the in- 
nocent vidtim; while, fuffbeated witli his fobS| his voice, 

liU ’ 
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till u j l>y the* cournof of tin* viTt'u>iu* f.oip:, 

w’v’. ii\ i<h'qi ate tn annoii'ico tht fiial kiitcn|’t; of cloth. *. 

I Iiviir.f chit, hat ;n*d this paitifi:! and di’ty he 

once n:ou' returned lo hi-, cniinrrv relldmce, :r.d lel'n- 
inccl III . rranciiiil coiirlc • f life, fi-'t l!\i’, w^s 

diiraticni. About a t w.;b.* rnoi.tb In 

f•'<. riioi.ili of December l*' '‘-mv r*) v tr-i o-b of 

the i\e'v.)lmi()n.'jry Comrrtiftcc t»i i\iic; o i-iii: t^» u !ic!c 
wi'J» liitp, bis l\*n-in la'v, an. I b's da'ic.I.tt r* aic.i appre- 
1 ended the two Litter as C'l'ninids. L< ft aioi.c witli his 
•f;'.:.ijdcliildrcn, M dcfh.ei hes cn<liravoin*eil to contoie the 
it;il of his uufortnnate fairilv whh t4»e hoprs v-hich Ke 
bciifilr wjij far fioin i n'ci iriirdn,,^, when, the next day, 
ll.e lU A- firnicd ^aiaid. arrived to apprehend him, and 
l! f of hifi family, tv.-n thcyoun^cli infants. Tins 

c-in.irmilancL* Ipic.-d a general conilcriiatioii throughout 
the whole dtj-aituKiii ; tor lhtu*e w'as hardly a man in 
Ftru'cc, a few c.>. j finis oxcept^'d, who did not revere the 
M.ld viitnes o^ the la!l friend of the unfoitiinate kln^. 

!n this calamity Malefherbea prtftrved the undldurb* 
<d equ.inimity td' viifne. Hia r-ffabUity and good hu' 
Moiir never forfook hirn, and his converfatiph waS at 
ip'ja! , f) that to have beheld him ( wiihoat fiotictflg his 
•w etched jL^iiards), it rccir.cd that he was tiaydllng for 
hi’! pleifure with his neiuhhonra Tind friends. He waft 
Cv',. ducted the lainc to the prifon of the Madelo- 

i. et'e with hia ;;randfon r..ouis T^tpellclier, at the (fine 
t n e th.:t his other grandchildren were feparated into 
A' 'xMent priTenis. This feparation proving extremely 
.iilbdiiig to him, he eariielUy folicited. againft it ; and at, 
length, o.i his repeated entreaties, they all met togeihet 
o u c more at Port-rdbre. They remained there but a 
Ifii.it pc'iod. 'The fon in law of Malelherbcs, th|t vif^ 

in . us L< pellet ier Rafambo, the firft of them who waft 
kuuiUd, was ordered into another prifon, and facrificed 
i* l .nvdays after. Maleihtrbes himfclf, his daughter, 
ic’ g and'diUighicr, and her hufband, were foon after 
.-•11 l)rought to the guillotine, 'Wwy, apprt^ached ft 
with foititude and forenity. It* was then that his 
i.mglittr addre’fled ihcfe* pathetic, yvords to MademoU 
rile bonibrniil, who had faved the life of her own fa- 
'•i.r o'l the 2d of September; ** You have had the ex- 
lilitd ho! our to proferve your faiber^I have. At leaft,; 
•lu* roiifolation to die with,«v’pf.** 

Mrtl.'fherbes, ft ill the famv, even ‘to his lall momentfi 
*r.xhil)itcd to hi'i relations an example of fortitude- He 
con . Cl fed with the perfons that were, near him without 
bellowing the leaft attention on the brutalities of the 
wiLTchcfi who tied his hands. As be was leaving ,the^ 
}>! lion to ai'cend the fatal cart, he ttumhled agatnft a 
iloiif, ?nd made a falfe Itep. See (faid he imiliug), 
b(/A b.d an oiren ! A Roman in my fuuation would 
Iiavc bpcn fcni back again.’* He pafled through Pa- 
iiM, alVendcd iht fcaiTold, and fubnr.itted to death with 
tlic uimc uufh.-ikrii courage. He died at the age of 
7; years, 4 rnonihs, and 15 days. He had only ivo 
cLmiditcrs, and the fon of I one of them alone remains to 
fiiccce’d. From this accdiint of Malcdherbcs’s behaviour 
at his b.ft: numwnts, we are inch ^ed to btheve that his 
infcntions wer* better than fome parts of his pi*actical 
condii^i ; and wc know, that havinj; dilpclled the vain 
ithiiions of phikdophifm, he* ackr.o*'lcdrcd h's pali <-* 
r>rB ; exclaiming, in the iicccnts uf gri* r, “ Tliat f ;ifc 

j. ’l.il )r>phy (to whn.h t could ^ 1 w ih nyulf a dupe) 


j8 ] MAT. 

h.i3 plunged us into tlie gidph of ddlruclion, and, by .Mafrtiz 
an incofici-ivahlc 1 ayic, has ialciiuitcil the eyes of the ^ 
ii..tioii, a*ul nude us iu'iilice urthiy to a Tn»*re pinii'.rom. 

1*1^*- the fimplc wor'^M j/ /!L rfy, I 'lance loin lo'l — — 

that fo.-'ui! friciloftt uluch fhe polUilcd in ever/ refpe^l, 
ill a higher degree, than any othtr nation ! I fow truly 
great did the k»ng appear in his la'^ moments i All , 

their efforts to degrade him were vain ; his uiiftiaktr-. [ 

virtue triumpht j ovtr their wickedneis. It is true, then. , 
that reI?;fion alone tranfifiifes futhciciit courage into the 
mind of man, to enable him to fupport, with fo much » 
dignity, fuch dreadful trials f. t 

-MALGUZZARY, in the Janfr-iage of Bengal, ^ 
payment ofr revenue ; the reuenue iticlf ‘ 

MALPHACJ-HINO (Jolm), otherwife called John 
dc Ivavenna, from the place of his birth, was born in the 
yiar 1552, of a^ family dlitinguilhcd neither by richci 
nor nobility. His father, however, committed him 
the care of Donatua^the grammarian, an intimate friend 
of Petrarch, whppt that time taught the Latin tongue 
«yith great Applaufc at Venice. Donatus thought he dil- 
, caveted fuch happy dirpofitiona in young Malphaghino, 
that he recommended him to Petrarch, not only as au 
excellent alfiffant to facilitate his labours, by reading or 
tranforibing for him, but as. A youth of (:be .moff. pro- 
mifuig talents, and worthy of being formed under tliip. 
infpe^^Hpn of the greateff man of the fourteenth century, • 

It appears from fomc of PctrarclPs letters, for it if- 
Irom thefe chiefly we can obtain information refpeQiog- 
John dc Ravcniia> that he fully, anfwered the exf^£la- r 
tious formed of him ; and that be even gained thft fa- j * 
vour and affection of his patron 'S 9 muclt,.tltat he |6Vcd 
him and treated him at if he had been his own foni^ In I 
a letter to John de Geitaldo ( a|, Petrarch hlghl^ex* J; 
tolshifUi not only his genius and talents, but alto 
for his^-prttdeot\i'nd yii^iuooa condu^, Jie pb^^a . i ^ 

. .{fAys'h».)/>fbt^^.iaLti^ in our timts^ a grei^t 

to beC9&e aetjuainted 
with cvefy wfcful and ornamental part of knowledge. 

.He iii favoured by the Mufest'. and' already attempts 
verfes of bis oyvn y from whibh ond can fiiretcl, t&t, if 
^ hfs life be fpitr^ ^ and if he goes OU' as hithertoj tome- « 

sthing/|^g<^mAy_ be expelled 

Not long, howevib*, aftei^ this panegyric was written!, i' 
young Malphaghino conceived an inmperable defire to 
lee the world; and, nolwithftanding all Petrarch’s re- 
perfitttxl h) . his of quitting him. 

Petrarch’s for his pupil appear, 

on this op^fibni tl^'moft favourabre light, as may be i 
fren in hiiMie^td^onatus ; and his wlu^le behaviour, 
though the. young man inliftcd on having fiim, without 
aiTigmug a fuflictedt reafon for his precipitate 'and imt 
graltful coiriud, does as much honour 10 Ills head as to 
his heart. 

i’he precipitation w'lih which John dc ]<.avcnna car- ’ ' 
rhd his plan into execution \va> not Ij^Jv to m^kc it 
aufwcr his expectation.?. He (L parted without. jiakiiig 
with him Icilcrs uf TCcf^mmendaiioii whiVIi Ikira’.ch of- 
fered him lo liis friends. He, however, put liied his 
jouTiey tkver the Appeniiies. nmiflit conriuiial rain, gi- 
vin;^ oia that he had been dif'r.inWl by IVlicueh ; but, 
tiiGU'^h he cx[>ericnccd from ira' y a compaifion’ to 
which he vv is imi entitled by his coinJu^t lie now bej.mn 
U> av\t.:vep r.\>r*. ins diccun. He proceeded therefureto 

IVu. 


(a) Bettor JiiiONvn indcr the name of Bacciudj or V'.c.ii.w CcrUldo was the place of Iiia biilb. 
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rifri, in oulcr t«) i)”»icijrc a veiTt-l to carry lii'n I'.ack to 
Writ ? I'j.vla: ln'i lit In ilir.ipi^oiiite'l. ulnle hij m 'fuv 
rniu’h fiis patience de». up.lct!, Le fu ivic'.iy 
Appciriu'S. 
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( jrcck l.i‘i ; 
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1 rt' t'avtl b.ick aen f? the Appcirnes. When 

lie ''v Iceii'K I n»to liic Liujiiian phiirs, he alte[r.;:tPil 
In V' tlircr.' Ji a river in the JiMriet nt {“'aiins, v«-liich 
W.J -' .iiuJi I Allied by ihe raiiiB ; and bein^r carried by 
i!ie fnrci i)i the Hicnm into a whirlpool, he wmild have 
K)!l lii' Ide, had he not beti’ fuved by fome people who 
w'eri* aceidui'ally palTing that way. Afur cfcaping 
this (ianj^er, he arrived, pciinylcfr and famifhecl, at the 
iioiife of luB former patron, who happened then not to 
be at home ; but* he was received and kindly entertained 
by his fervants till iheir trtnfler returned. 

Pet T arch, by hib inireaiies afid paternal admonkions, 
retained the yoting rnaii at hia honfc for about a year, 
a’jcj prevented Mm frotn engaging in any more romantic 
adventures ; but, at the end of that period, bis detire 
for rafnblii’g again returned ; >.id as Petrarch found 
that all attempts to check him would be fniitlefs, be 
gave him letters of recommendation to tvk‘o of his 
friends, Hugo de St Severiito and 'Fra uef feus Brunus, 
at Romc.,^., To the former of tbefe, Petrarch fays, 
“ This youth of rare talents, but ftill a youth, after 
]>ropoCiig to hithfclf various plana, kas at length embra- 
ced the nobled $ and as be once travelled, he is now^ de- 
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'cul.rrly a monk, Dailaam, atid (me 
^co, OT v/.tS \Aliont I -AMS iTitinvattU ;u-qua'at- , 

rd, .0; ! i.f v< ! Oil. (ill* Jirji 1 m** bten fo'ne ir.y liho- ’ 
l.'M*. !n C.ii’i# tyi* M'-L '.fiis propnl i!. he h>'gj.;<.’d roc to 
pjivc h in a ricinnou ik.^i**' y kru.; \n v..m, as you have 
th,t! p.*;!. * rOif (.OMiUiy. '1'hi.i 


conhdcTrbIc i' fl- 


"Or*. 

, iii I'Gptr'- Ifii't ih; 

*?, wi!) :;fi'otd y *a 


N <;'Ui'.^' 
,1 It \ 


.1 'u, b\ liij 

)ii •. O'lal \kj 


rcqueli I gr^iuu* 
gtniiis and lah»: 
the fcrvice which you nny vender lo In hs- Ut- 
ter to Drunu*., Pttiarcli evpnfreb himf-if as : 

%i 13 ^ young man who wuhrs to fi»' li e wo Id a, I 
fo-rncrly did ; but I never rcHed on it without horr-^.r. 
He is deiiroub of feeing Rome ; an I this dc-lire I e.unot. 
con(?.emn, as I myfelf have fo often vilited that cit\ , . rd 
could dill revijfit it with pleafure. I fufpedt, howtMr, 
that he willvv-nlure on a more cxtcnfjve oct.ui, ancl that 
be imagines to fi;‘d a foitunc where be will, peri'r-.i's, m*, et 
with a ihipw^-cck. At any late, he is defiiou-, he i.ijF., 
of putting bis fortune to a trial. I wi'h it m./ In. fa- 
vourable ; (hould it be advcife, be i^ Hill at to 

return to my peaceful, though fmall, liavcn ; for I hint! 
out alight, during the day as well as the t(j 

guide thofe who quit me through youthful Hdl'^ , :\ -d 
to enable them to find their way back. 'Plie a d m • 
by which he is impelled muft not be afcriLcJ n u. ’i 
to him as to his age, and is in ilfclf comtnendvil lc. if 


iirous of doing fo again, in order to gratify hia tfairft t>f I nm not much deceived, the young rn^n love 


knowledge* He has, iti particular, a llrong inclihatioii 
for the Greek* language f and entertains a wi(h whil'b 
Cato firft conceived in his old age* This widi I hkve 
endeavoured for fomc years to fubduc; fomiftimea by 
intreaties, at other times by admonition ; fomciimcs by 
reprefeuttng how much he is Alll deficient in the Ro- 
man larrauage ; and fometimes by lading before hfm }h€ 
diiScpk&s which muft attend fain«,m his journey]^ efpe^ 
cbjJJy as he once before left .me* by vant waa.ob- 


vlrtue in general. He is unftcady, but modv.!l ; :i *i ib- 
ierves that all good men (liould contribute to bis p* - 
fpenty as far as they can.** 

From the letters of Petrarch, the*'e is rcuH n to In- 
lievc, that John de Ravenna lived with him • uly abonL 
thtee years in all ; and that he had not atiaiuL'J to ti.* 
full age of manhood when be left liim. It alio, 

for. tilts circumliance is very oLfeure, that alur Iv: q i ’- 
led him, he wandered about a conhdcmbic tiuM- I f ic 
be was fa fortunate as to meet with a proti cli t ) f i- 


Jfged %o retutg. , As long as t)^r iii^^rtt^s^e.eiteurfion 
Vas fre(h Jn he reibaitied quiet,’ gave iron, at whofe houfe, as be wrote to Pctnuch, iic ;ii i i!i 

me hopes tbM his .ji*ritlefi be oVeriedttie and found a permanent afylum. ibiw li>ij;r !i .‘ 

reftrained. But 'dow, fince tiii rj^ibepibranee of his > with his patron, whom fome htlicvc to h.ivr }v. -u t.\,’ 


nuVfortunes is ahnoft pbhterated, >c ag^m^ 
the world I and be netJtined neither by fonre nor 
perfusfion. Eacited by a defire which . bi^tmya more 
nrdour than prudciice, he is rcfolvcd to leave ht$>coUn^ 
t^y; friends, and relations, his aged fating, at)^ me whom 
he loved as a father, and wlioft corn^i^oy liC preferred 
1.0 a rclulence at home,- and to hafteu. he 

knows only by name. This , prceipitatlbnv^n ^s an 
apperra!!cc of prudence. Thcs young wlfhed 

to vilit Conftantinople ; but wlieu I' ^d. .him that 
Greece, at prefent, is as poor as it was formerly rich in 
Jtarnlng^, be gave credit to my aftertiW, and at any rate 
altered his plan, which he could not carry into eaccu- 
Ilon. He is now dc Tiro ns of traverfiiig Calabria, and 
tjie whole coaft of Italy, dillinguKhed formerly by the 
nr'me of Mafjna pr.tcia, bccaufe I once t<»l(l liim that 
there wtic in that tjuarier ftvcral men well llvilled in the 


diiial Philip, and wdiat haporned 10 hi;n (ii! (he 
of Petrarch in 1374, and for loinc )iars after, i. i. i 
kfiowo. The liieraiy monuments of the I' h ' 

fifteeuth centurieS'fay nothing farther of hhn till h. . ; . 
pearance nl Padua; where, according to the l*. .lin.ou ■ 
of Sicco (n), one. of the moll ceUbraud of ‘hii» . 

he not only taught the Roman Floquencc, bin a'lo tin. 
fcicnce of moral philofophy, with fuch fucerf- r.ud ap- 
plaufe, and improved his fcholars fo much by Ili'^ J iut,; 
example^ that, according to univeifalopinior, ft- r>r ly. 
celled ill the profeifors of thc‘fc fciences who Is a*.' cvm 
before appeared. Th«'it*he was here of conlidcrahl- 
vice in reviving the Jlirdy of the J .atiu language, and c.l 
iheivorka of the ancient Romans, was acknowli dg-.’d by 
all hfs fcholarp, rnd is confirmed by rhe fo'ilu»*'iiig iCu- 
TOony of Blond us (c)* 

About the (sme period, Ravenna p»oduc::d tl i'\ 


(u) AdoltTcens turn ego poetas, ct inHitiUs Tullii aiidiebam. Legchit tunc bac in civhale i’adu:!, ' 

nutvicc, Jchatitu's Rn*iurn>tjs vir ct ra!:<f.l«'moiiia monim, ct Audio illo cxcclhnv. atque fi poteft fine invidia, d. 1 i .- 
leris, qui magillri citis bnju 1 in terra lialia iifqnarn (irgv-nnt ft doiftdilmi brbc’rtntui, cpiaMtum rctorJan 
omnium judlcio pur-ftTcifdut.. Hoc luimouc a oriveeptou* nou cloqncutia raodo, ciurn cx ordine Ic-.! n'tni j 

ttiain, no (]nfcclam ber.e lioncfttquc \ivcndi ratio cum docfrina turn fxemphs Jib:^bauir. . y /V 
^Ichus, be p. r ^9. 

(i) 131 u::di I h\ii rcilivien'is Italia illiiftrata. Ba?. ^ 559 - fol- P- 


-re- 
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Ma'ph»g- learned grammariiin and rhi tnticiaii Jol’anncn, of whom racers ictrecly legible, which, among other ihetorlcal Malp' 
Lconardus Aiclums ufcd to lay, that he Orll introdu- writing* of that great Roman, contained the whole h n 

ced into Italy, after a long period of balbarifiii, the hooka Dr Oratore^ with his Uruius and Onitcr, 'I'his 
ftndy of the I.atiii language and eloquence, now fo flou* laved Cafpariuus the trouble of fupplying the books of 
lilhiiig ; a circumftance which deferves to be enlarged Cicero De Oraturty as he liad ailemptcd to I'upply the 
on in the prefent work. 'Fhofe well acquainted with works of Qiiint'dian. As no one was found in all Mi- 
Roriian literature know, tliat after the periods of Am- Ian who could read this old manulcript cf Cicero, an 
hrofe, Jeroin, and Auguftinc, there were none, or very ingenious young man of Verona, named Cafnius, was 
few’, who wrote with any elegance, unlefs we add to fo fortunate as firli to trarvfcribe the books De Oratore^ 
tliefe good writers, St Gregory, the venerable 13edc, and to fill all Italy with copies of a work which w'as 
and St Bernard. Francis Petiarcha was the firli who, uiviverfally luught.for with the utmoll avidity. I rny- 
wilh much genius, and Hill greater care, recalled from fclf, in my youth, when I went to Milan on the bufi- 
ihe dull the true art of poetr)' and of eloquence. He nefs of my native city, tranferibed, with as much ar- 
did not attain to the flowers of Ciceronian eloquence, dour as ibeed, the Brutus of CKcero, and fent copies of 
with which many are adorned in the prefent century ; iny Iranlcription to Guarinus at Verona, and to Leo- 
but this was owing rather to a want of IxKiks than of natd Juftiniani at Venice ; by which means this work 
talents. Though he boafted of havir.g found at Ver* waafoon difperl'ed all over Italy. By ihtfe new works 
celli Cicero’s letters to Lenttilus, he was unacquainted . eloiftiencc acquired new* fire; and hcncc it bappens, that 
with the books of that great Roman De 'Quin* in wr age people fpeA and write better than *in the 

tilian’s Inlliiutes, the Orator^ the BruMi and other time of retrarcb* . Tb#-ftudy . of .the Greek bnguage, 
writings of Cicero. John dc Ravenna was known to be£des the abimianbfr df irtw and ilfcfVi knowledge 
Petrarch both in his youth and in hi^ old age. He which it d^kfed^ Was atfeEided^^H thia great advan- 
was not nuv't coriverfant with the aticieuts than Pc- tage^ that mafiy att^m|i^ to tranflate Gr^k works 
traich ; and, as far as 1 know, Itft HO wot ka behind tutor ai>d ther^y iflHtplOved their fty|^ 

him. By his excellent genius, howmp, and, as Leo- than they podld Af- 

nardus Aretinus fays, by the particular diipenfatfon of ter^chiir'^period, (choob. for teaching taagpa- 

f^od, be was the preceptor of this Leonar^uB, of Pc* fiesi^cafed ih Italy, and I mpiie. 

trui l^aubis Vergirius, of Annebonus de Padua, of Rd- Mq^i.d{iier bid feho^aof thia-koiiif nnd it gtyea one . 
b( rt Uolfi, of Jains Angcli of Flor^ee, of Pr)ggioi to obferve, that 

and Guarino of Vtiona, of Vldortftus, Sieco, and qther ; ft^iiot only when they left thernp:bu^ e^>.Wili|i^^ ! 

TPcn of lefs note, whom he incited to tte ftudf their tuition. Of the £dbi^ar^'0f.:JOfi^'d« 

ter knowledge, and to imitate Cicero, it he could apt' two Of the oldeft, Guarrima aiid 

form them or infirufl them completely* Venice, laAj^ thp: latter at Mbntpi^^VefOii^ 

About the lame time, Manuel Chryiolonfi, tfi tmmpm 

as virtuous as learned, came from Condatitimopte' tO the Princes 

ly, and infiiuaed in the Greek language, ps^rtlp at Ve* ^ ^ 

nice and partly at Florence and Roaie, all thti before bididet^^ 

meiitioni'd Icliolars of John de Ravenna. After he Ud 
coutiluxd thii, inftru^ion for feme years, thofe ifoa^ 
tjuainttd with the Greek language, and the aneiitnt 
Gicck writerp, were confidcred in It^ aa ifeiOrc tjgno- * by 
rant than thofc unacquainted with the Latin, Agr^- 

nr^tny youths werc infianwd With IHT Veni<e^ at 

tliuh litic ddiirc for the works of the ahcietit Greeks MilaiV'f 
mid UtiTPatis. At the time of the countrlof Confhifice, df 

ill the beginning of the iVftcenth century, -many ^ my Grecian litera* 

cuuntiymcn endeavoured, by feaa'h'mg the neighbour- tuVe, farther teftiniony 
ing cities and conveniT, to difeover Ibruc of the Roman ^ to celebrity, 
inanufcripts which had been' loll. Poggitbfiril dt^- taught at Padua, he re* 

vered a complete copy of Qurntflian, which* was f(^n moved w to Florence ; -where, as ap* 

followed by the letters of Cicero to Auicui. Aa oUr pears, ia$irt)dhe||yi6ung people for (ome time, wich- 
yuuth applied to the iiiidy of thefe works with the out betag, S^apvel^ invited by the guverntnert, am} 
utmoll diligence, that celebrated grammarian and rhe- without beiiig publicly |>aid for his labours. In the 
torician Cafparinus de Bergamo, opened a fchool at beginning of his refidence at Florence, he feems to have 
Venice, fuperior to the former, and in which young per- been recommended by Colucius to the learned Charles ‘ 
funs were encouraged to fiudy the ancient languages de Ivtalateda. There lives here at^prefent (fays Co- 
and writers. About the far;e time flourtlhcd Petrus luctus, in one of his letters) a teacher of great merit, 
Pauluj Vergerus, l^eonerdus Aretinus, Robert Rofll, John de Ravenna.— He is (continues he) of mature 
Jaiiics Angt'li, Poggius, and Nicolaus de Medici, whom age ; irreproachable in his manners, and fo difpufed in 
Aretin had 7oitog iiittruAcd. Guarinus' alfo had I>egun generrJ, .that if you receive him, as 1 hope and wilh, 
to inftrufl many at Venice, and V^idlorinus at Mantua, among the number of your intimate friends, you will 
when Philip HI. Duke of Milan, recalled Cafparinus find him an agreeable and incomparaLle afliltant to you 
as his fubje^i, from Venice to Padua^and Milan. Tlie in your labours and fludies. What can be more deli- 
increafing fludy of ancient literature was much promo- rahle to you than to pofl'efs a man who will lucubrate 
ted by Gerard Landriai>o bilhop of I.odi, difeovering and labour for you ? and who, in a (hurt time, can com- 
n!ider fume ruins an old copy of Cicero, written in cha- inunicalc to you what you could not obtain 'by your 

1 own 




hi no. 
Malt. 
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I' own «»«rt!on» without great difficulty, I do not know theory, but, I btlieve, it will be found, lliat tlie fil.lo- 
whether you wiU find hi» like in all Italy ; and I there- gifiicated air which rifes from the burning fubflaners ' 
fore wifli. that, if vou confide in niv iiid(rnient. von will underiieatlt. ia .1 ? .1 1. 


^fore wifli, that, if you confide in niy judgment, you will 
receive John dc Ravenna in the room of your late learn- 
ed friend James de Alegrctti.” It is not known whe- 
iher John de Ravenma went to refide with MalattfU or 
not. It is, however, certain, that the former, in 1397 
(the fame year in which Mannel Chryfoloras came to 
riorence), was invited thither by the magiftrates of 
that city, with the promife of an annual falary, to in- 
Urudt young people in the Roman language and elo- 
quence ; that John de Ravenna, at the period when he 
entered into this honourable engagement, was 45 years 
of age ; and thAt the fcholarsoF John de Ravenna were, 
£it tho fame time, fchdiArs of Chryfoloras. Saluratus 


underncatl|, la corredled in palling through the malt ; 
for without its^ being meliorated by this or. fomc othi r 
caufe, it is evident that the air in the kllii'ChaiTiber, 
mote efpecially the lower llrata of it, mull be noxious, 
and probably even fo much fo as to be unfit forrefpira- 
don and combullion. But fo far from this being the 
cafcf I am informed, that workmen will lie and fleep 
many hours on the malt m this fituation witliout futfer- 
ing any tnconvcnicnce. And after mentioning thin, it 
is fcarccly ncceffary to add, that I find alfo, by expcii- 
ment, that a candle will burn perfeedy well in the air 
which ts immediately on the furfacc of the malt. 

Were heat alone fuffictent for the purpofe of com- 


^ ^ ucw. atone lumcienc ror me purpoie ot com- 

Colucius, in all probability, was the caufe of this invita- pleting the operation of malting, it certainly might be 
•tmn, an he wa» acquainted with the fervicea of John applied in a much more cheap way than is at prefent 
^le Ravenna, and knew how to appreciate them. We done ; for the floor on whkh the grain is laid nuVht 
“know (fays he, in one of hia lettera to Jobo de Raven- unqueftionaMy, be heated equally without there htius 
«a)r'and all who refped you koour alfo, that none of uerforations in it, at with them. In which cafe ct,c 
the m 6 dema, or even ancieoti, nppraached to near to kind of fuel would be aa good as another ; and coivfe- 
Cicero aa yqu j . and that to ,the,moft wonderful bennty qq^y, the prefent eapence of prevlouflv burn’ino- 1 1 ,- 
Md poweta rffpecch, yowtoln the deepeft knowlet^.« obats. Ut oonveit them into coaks or cinders, miglu be 
John de Ravenna, like Chryfobraa, .bad moR'M tli«' la*ed^> ■ ' ** 

teachers of Ae Greek and Roman laDguwea in die he-' t'Sdt, admitting that the application of nhWirton 
ween century, waa, mo douht, «n|j[uetl to the maTtr aa weU as heat, is requifite in t his opera- 
at flrA only tor « few yaara i when theto wardE^^/ tid^ the qec^fltty of ibefe perforations becomes evident, 
the .engagemm waa rennw^i pCThaps tor lift of previoufly burning the coals 

m iqja, and iM^qraabOunto befidea teaduiw ttto'lU. m toch a ysay, that all the.watcr, and thofc other hetc- 
Mo doquenc^ to read pqMidy, and cxplato ui particles which compote fmoke and foot, may 

thedtaton fetovaW the poems of Uante, Jotol dd Jlli> . ka tiWBpMed j:tor thefe, merely as fucb, would obvi- 
.yenaadrf.u^long furwve the above renewal of oq^ chn^te little to the phlogiftication of the malt 

•'"part W ofi^enfive flavour, if 

v^eiiyg QmM to LetKi>wntiifgt uersrd^y fomp obnoxioua quality to it. 

from the above ptemifes (Mr Ricbr 
it would feem, that as all the farinaceous 
‘MALI- Mrttoethe bwley are feUom diflblved in brewing, an.l 

9^ -tkeqfriilis which are left have ufually the difpofitmP to 

®“ 1^0^ tonr, thereby manifefting fome of the acid prin- 
by.Mr ^In. nljto,,|d^ ciple to.he ^ cxiAing irithem, .t is not imp.olublc 

torther faccharine matter might be obtained 
a^ tol^tkrt grain by another eapoforc to phlogifliiated 

•’>' 

li— TW . Known,, confifts of oxygen, hydrogen, and cai bon fft e 

n® 466.) ; but from the 
of th* gtmina to become four, it is plain, that 
protofs of brewing they ftiU main much oxv- 
!<woq4p;,ge^;-,jpiid the azotic gat, whichia here called phlogilli- 
- « ...s w».u. V. up cd^alr, there is every rwfon to believe contains both 

,the combullion of the ct^t, and toe air which » phlo. hydrogto and ca'tooa. Thefe, therefore, uniting with 
gillicated by thetr burning, and wluch, in » common tliie oxygen of the grams, mufl moke an addition to the 
•fare place, tifes up the tounney, pafles, in this mfianee,' bccharihe matter. This has, indeed, been found to be 
through the apertures in the toxw, and penetrateithe toc faA by Mr Richardfon, who, mconfequenceof Mr 
whole ftratirtn of malt before it can pafs into the exter- Rigby's foggeilion, was induced to btew a fmall brew- 

nal air. Under thefe chcumHances, it it evident, that •*«"<’— •!» ^ — — 1- — ... 

the iaterftices of the malt inulk be filled with phlogiftic 
air i and as the grain ufually remanis In this fituation 
. about two days, it is obvious, that if it have |be power 
of abforbing phlogillon, it certainly muft do it when 
folon^ in contad with it. And that the malt docs 
really imbibe fome of this principle, is not only probable 
on the general ground of the truth of the preceding 
SuppL. VoL. IL Part I. 


Mr Rigby) if: as fiiUows . , 

upon a floor made of flat brt^. (i 
which arc full of perfom^n'^l' 
floor is the oven or facii|^> tflL^^ 
made of coaJtip cindein, 
a current of‘air, at the tnouth' of the' 


falthac^i 1 


^ ^ .4 • wvw aw.^vT 1. iiiaatn urew* 

tog of malt, of ten qqwten only, and flopping the pro- 
cels when, according to his gmnal praAice, one extrsA 
was Hill due, he ord^ the grains to be laid upon one 
of his malt.kUDs, and cinders, to be appUed the lame as 
for drying of malt. 'Hiia waa continued for two days 
and a half, when the grains, being pcrfedlly dried, were 
put into facks, and, when cold, returned again into the 
malh-tun. The event, in fome meafure, juftified Mr 

X Kigby'^ 
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hyS c::oe^H.it!::)n ; for the prfuhi ^'* of Lnneiuable 
ter WMi ^-oindirahly TT)n»c tlian he ImJ rtafon to 
! nhi l ave been t!u* cafe, liad tlic rttrart been 


rn.!e m hvi.'udute fnreefTion, as it would have been in 


tlie ('rdinary oourl'e of his prafllct'. He attempt^, in- 
c!eeil, 10 account for it in a way very diffcieni from 
DiMfl ; bui though we have the highed confidence in Mr 
Rjchardfon as an cxpcricnct'd brewer, we mull lome* 
tir.KS beg leave to think for oiirfelves as chemilts. J,.ike 
a man of fenfe, however, and a man of fciencc, he fays, 
•* I arn fo well fatisfied with the event of this experi- 
ment, that I (hall probably be inclined, on forne future 
ocLafiou, to repeat it, in various llages of the procefs. 
The fine lively froth o!i the furfiicc of the wort, in the 
undcrhack, added to its tranfparcncy and good flavour. 


to the cohort y ; uud. as it Ins h vn obfiived, they ex- 
c« lied ifu io id b-»!v, io pul't^Ty 

dilcipl.ne, in tlieii (kill iii horluinriiiilp. ar.d, in coii- iip*; 
lo ihi ), by the Isberal'ty of thtii gi’in-ral- , .ir.d tlie plun- 
der «d eilJes and jnt)Ni*i>:t=, al:o exeelhd iln ruin v\i Jtli. 
In Hrt, their !no-*e (jf ediii'.atiim lilted them f »r the 
moft dangc rou‘! and advcnruions cnierprflt-s, aiul, fro n 
being the {laves, einblrd them in tune lo heroine ilic 
mailers of even the d'lnks, by wdiom th.ey had origuial- 
ly been pnrehafed. 

Afttr tint dc 'ith of Saladinr, who left the kingdom 
to his broth'^»*, rhey role to flill gaatfr impo'taiice than 
ibey liad acipiirtd duii.ig his veig'i, and eontiuued, if 
tiot r4bfolutely to govern, yet, jike the Koniriti foldiers^ 
in the time of Pertinax, Alexander, and Valerian, to 


cre circuiufla.ic'V, which induce me to thank Mr Rigby awe the monarch. 

for the huit, which, it is not improbable, may be ap- 'Ph's influence continued through the reigns of five 
plied to foine uhful purpofe, in ceitain filiiations which fucceflive Caliphs, until that of ^^eIaehfah, the lafl of 
fometinies uocuT in the b*^cwing tiadc.*' the pofterity. of Saladir.c, who being at war with the 

MAMM ALUKh’S, Mamalucs, Mameloucs^ or ArriflianSj.auth at the fame lime, wifhing to reprefs' the 
were a dynally tliat reigned for a confiderable enormous power of the Mamcloucs, purchaied il ive . 
time in and of which fomc account has been from all the* fun ounding con fit ties, whom, dn imitation 

given in tbnt article {Emyd.), A fuller account of of hJs aijceilor, he armed and appougeef to defend his 
tliem mu.t, how’cver, he acceptable to our readers, as, dominients. The event of ibis mcafure' wits exadly 
fincc the exped*tion of Buonapaite, they have attrafted what might have been expected* Melachfala wtti*, in 
the atu III ion of nil Europe. • confequence of a confpiracy betwixt his !rtcw and- hJs old 

'riiey were firfl introduced into f-ffypt> as we have Ibldiers, flain; and Tur^uemenus, the leader of this inu- 
already obfcrvcd, by Saladine, who, when he had it in tidy* and rebellion, hailed by the title bf^Creat Sullait 
^ v OMtcmpI uion ljv.fiegc Jerufalem, very naturally en- of Egypt With him began the government of (he 

dt.av^)l^v<l to coikct the mofl forcible means to accom* Mamekmes, about the year t 2 go*, which had the tiirKt 
plifl] lo kfir.iblc ;in end ; and, in coTifcqucncc, obCervtn^ ycsir jfatheped fiicli llrengih, that ft Was thought neeefta- 
that th io.ioiv'iit inhabitantH of Egypt were, ffoui th<tr\ order to'reprcfs thofe extiberanccs to whirii 'new. 

t If i.oiinti. nvu!«. of education, and the quiet and tfaci*- forioed govtrriments are liable, and bring it' neaw to a" 
tyiil habits iff their h -es, much litter for thofc dcchpa^ \ f/fteiift, to caufe the following articles, in this fojrm qf 9 
ti.r.i in sA Inch they delighted, namely, the arts, tnvr^r cnaiti-r,’.Jo ;bc fubferibed l 6 by tlieir priiicJpal kadmv, 
chaiuii/c, and muhanits, than military taAics and mill- ' •• the That 

i?. y t.Jil, lie uic'lved, as Ilille as poflible, to employ of tan (hohldj^C’C^fepfrqftfihetkidy qf M 
df j . I ll iipon ihen. ' ' "f^hat Do^id Adild W' admitt^ ihioHKif 

' I lend, itlon fllnnlating him to procure a hardier by biixib tlwicr jew^ Twtoi*h>ui^^^ CWi.^ian ciap*' 
r VC 111 fiMijr.’ ho therefoie ciimniiflfioned agents to That thc 

fT.-Tii with the by the Lake of Mtcocls, n^ar " P^^itted In* 

Ta\Mic .4 rhti fine fas, vAhtnee, abom the year . 1 1 yfi;- ftrumentjjpf agric^^ , 

th -y porch iT-’d more than a thoufand flaves, Mertirtii.' 

U'l to ha’^JH'iip, nintnred In the lajiiiy^d^^bir^d danger^ i cn^tlfoiirtd ipji felck 

aii.l hied finrn tln ii infancy to war, which was to thcfki had, been faffed V dr, in 

l uhcv inllioit than a fcieiict:, as the coutiunal incuf* ft> haughty and -diflainful 

fi.ji..'. <'f ihc Ti>rtars rendered felf defence, in their £tda« them, or ra- 

ilim. abrohilcly nccefl'ary. ' 

Thtfefl iveh Saladinc trained to military difciplme, which/ with liis fceplrc- 
:n*d, at the fame time that he made them feifOUncc After of princes, many of 

Chrillianiry, had them iullrudted in the Mahometan rc- whom as for thiir va- 

lig'on ; and although he prohibited them from marfy- ^our ; among whoiiij^ " the name of Caiibeius has beco 
ing, he allowed them an unbounded licence wjthrefpcA tranfmitted to ns as that of the greatcil iiatcfniiin and 
to defuhory gallantry. Wliat progrefs they made in g^r.era! of his age ; but, ae every one who coniiders the 
the diKHrincs ol the Alcoran, whether the., tenets of ffurferia/s of which lljc government was compoled, mult 
that fHcred volume fffc^ually eradicated all their 6 rll raihcr wonder that it exi(led/o long, than that it flimild,', 
priricipics, is uncevtoin ; but it is cettain, that ,in time through almofl the whole courfe of tfs operation, be 
llicy bi-came excellent foldierr,, and that the military exp' fed to all the various evils and dillrini's arifing 
glory of Sakidiuc, which was feebly fupported by the- hum a long train of fedition and tumults, fo he muit 
native Egyptians, expanded i^ the hands of the Marne- lament that it fhould expiic in the rt-igu cif ant of their 
loui'Sy who extruded llicir conquefls <>n every lide, un- wifcfl andihed inon.uchs : yet ii ri iomc confolaiion to 
td, pervading the Holy Land, llury ente- cd in the plain rcllc^L that Campfon, the lall iSultan of the Mdtnc- 
of A flcclon. loucs, was not niurdtrt J iy his eww fufjtJs, hut having 

I'hffc Mamcloncp, who we^e continually adding to bar many years governed the kingdoms of Egypt, Jii- 
thtir numbers, in p’oeefs cf time became naturalized dva, and iSyiia, in a maiiiicr dial lias excited the praife 


ci' 
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- of iIk. nirtoiu* pt'D, hr, opprdffd with ajije and dilcife, 
aiid tfu*iifribf!td v itii his armour, fuvk upon the held 
of biitrjo, and, with his lah bn alli, yKlded the victoiy 
to till.' furimiute Stliin. 

Witli ihi}' iiKMiarch, vvlur expired J rnnary 20, tprt, 
1 I he piveinr.tnl of the Manulouch, after it had 
contliuied 2*;6 y<'ais; for altlu)Uj;^h an attempt wan 
siuiHe by "i'omnmby to <rvt himfelf decland Sultan, in 
whlrli attempt he aiHiuiily fueceeded fo far as to be in- 
verted with the title, yel he was foon after defeated by 
the vidorious Selim. He was then forfaken by his 
troopb, taken and executed ; while the Matneluucs, bro- 
ken arcl difperfed, it wa* the policy of Selim to rally, 
and, by offers (oo tempting to be by them refufed, en- 
in his fcrvice. TRc ufe of thefe folJiers foon be- 
c iuic fnfTicitntly apparent to the Turkish Emperors, to 
Simulate them to augment their number, enlarge their, 
fphere of a61iun, and combine them cloCer to the ftate, 
by tile a]low*ance of ftill greater prmleges and ad?anta« 
^C8 than they had befoie enjoyed. 
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paid tf' the education of thefe 


i'vtiv cxercuo 


Muvrti.i- of the. iiirtoiu* pen, hr, oppreffed whh ajije and dihafe, Par-icular stUntion 
III*'"-, n. rt «:i]. Ki'c :.rm/iiir Tli.L favoureti fl-ivt h. 'I I'.i y flu- nilluiil^ttd ifj 

of agility fjr ItiLiiirtli, ^ikI aie, in pcnen.l, d'li:/ ‘(i.irtitd 
by the giace and hcaiitj cd thei*- (Hifuiis. . '[’/it «-rvli- 
tudr of ihc dileinUs is tonal i.) rh..- f unj- of ilicir ma- 
ilers, whom they nextr quit in t! c l,u oi danger. If 
they have a dilpofition for learning;, Ukv ate tau-l.t the 
ufe of laiers, and (onxe of il im aiv e'sritl.nr (ciibn/ ; 
bill the greater part neither can read inn wii'o A 
ftriking example of which deficiency is oLfa vaMe in 
Murad Dey himfcif. 

fhc inferior Maineloucs conflantly apprar in iht mi. 
litaiy drefs, and are coinmeniy armed with a pa-i of 
pillols, a fab re, and a dagger. 'I hey wear a pccii!i.i- 
cap of a greeni/h hue, around which is wreathai a i ur- 
ban, The refl of their drefs rtfemblcs tln»t of ( thtr 
Mobamedan citizens, and is reftridtd to no pmuculdr 
colour; but anothe* finguUrity is, their la»gc drawciM 
of thick Venetian cloth, of a crimfon colour,’ to which 
p. are attached their ilippers of red leather. On hotio- 
The Dcye were* ordained to be choferr from among back* they add to their arms a pair of large hoifc pi- 
ihcm ; anU.thc Pafca, or eWef governor fop the BpitCi, and the dubbus or baLtle axe. In bank*, 

was to fliare U«, power tlmft Ecys; and even to ;df thtm.weaf anopen helmet, and the ancient lir. ar - 
conttW te office no longer than fbould be' iifeiir of Mttcrwwn links ofltecl, worn ur.ltr naPi cn 
their collcdlire ^11. the power of the Paffia ' tbeir'dpift, and thus concealed. Thtic a c dear loim . 

was eKl^tiflvet btft» by the intrigues atid.ambi* . tinat c^'rtg 500 pialli or about L. ; iC.nw 01 
tion of the it bii been reduced, idmoft to aVey- them i^pe made at Conaaniinople,othtr,» in Pcifia. i hnr 
was rather of ^^ CiVirthan TOiIitai7 na^^ horfes areiof the findl xVahian breed, and an* ofivn 

was alwaya prdldeot of i^the Divan, which w^ heMIll: par4;;hafcd at three or foiir pmfes, L 150 to L. :,o 
the ca&le where; he reiided. Dot that council .ftcriing. ' . 

mdafy meets in the palace of one of the chief :T||i®y have no pay, as they cat at a tab!;* In the lioufe 

cepe wheria.fomau or mandate is received ^ OjalUr the lley, Culhef, orotln idfuci. Anv 
ttnoplei when the Beys are fummoned to tha'eadlc^>^/1b^tiiry may purchale a Have, who LicPinc^ 
hear tlie command^ of the Porte. The fexv who li'.Mamdouc. I’he name, from to 

aa.fepii as the resdtpg is finiJhed, anfwer/ ^.iiftbUeS merely a perfon who k the pioputv i f an. il,t, ’ 
We hivehsard, and After .1 proper education, the candidaic ilms ctMa'iuu- 

rreWa pief,fnt (fa ho:ic and arnu 

ewi ; from hi^mafter, together with a fuii of c lotl.c . ; v bich 

’ every year in the nn^nth J<amad:on 'riic 

and rewards or extortions 

late xhtw pr^sfe|ttel/. ^‘bjDtt'Others them fuppliis of money, either for 

.whKhr 'fryiriee oirdebauchety. Sorneof ilmn, admi’jted to ric- 
.-Ollj^ltr'favoar by the Beys, as charnaciars, or pinlc-lxvr- 
W &C. dC^tlire great wealth, 'fhey arc rather gjy 
.^jat:*'^d jthoughdeft ^ fond of liiow, and nu- 

'|i^babkj,‘’ p^&cipled in ihcir means of acquirim^r it. They kldoiii 
till they acquire fome olfice. ‘ 

^ Chriftian parents, they feem hi-hly 

their condition, which they have been 
knowh tp refufe to' exchange for freei^um. 'I'he nit- 
•joijky w regarded by the Arabs as little if net in the 
pPtficrplea or duties of Mohamedifm, ]t is w*orthy of 
remarK, that though the MHmcloucs, in gviunal, he 
flroDg and pcrfonablc mtii, yci the few who rnanx very 
feidom have children. As the fon, even (>f a licy, a 
not honoured with auy particiiiar condderation, the wn- 
mcij, pcihaps, procure aboitioiis. Of eight un Bcyy, 

.with whofe hiftory Mi Browme was vvcli Rcquaiiitcdl 
two only had any children living. 

Hardy, capable cf every fatigue, of undnunted con 
rage, and clrineni (kill m hoilcnKmjlnp and tljc nk ni 
the labie, the MamdoucR may be ngaiic.’ a.*, h\ h-: 
the btll iioopd In the tall. But in a rcguliir b 'ttle, 
conducted by inaineuvrcK, and large or rapid move- 
ments, they arc equally iiit..iior to Euupcan tioi)p!>. 

i Bung 



ciatc ur^tr 
hdrfi^ nch AufBil 

the Pciwfe ™ 

gHtidn 

and afrerd!^s\^a appointird 
or attorney Jto tb^ ' Sirnan Jh. 
this oliicc was given hint to. 
ffFortfl of the Court in dlToiiitti^;^ 
inefFc6lual. Thefe had ' 

of divifion, and now wCrC'd^t^ ujr ufoeicu, 

grown rich,. and well ptovid^^liitiith ilaWf w that no 
tribute has liiice that time found its way to ConlUnti* 
^nople. • 

'I’he Mamcloucs remain, as they have cveir been, mt- 
'litary Havts, imported from Georgia, Circaifia, and Mib* 
grelia. A few have been prifoners, taken from the 
Aullrians arfd Ruflians, who have exchanged their fcU- 
gion f(ir an clUblilhnunt. The Bays give general or- 
ders to theii agents at ConlUntir.ople, to purchafe a 
cc’^laiii number every year ; auxl many are brought to 
• Igypt by private merchants on fpeculailoq. When 
the lupply proves infiiflkient, or ma-.iy have been ex- 
pended, black Oaves iioin the interior cf Africa are fub* 
ilitiiied, and, il found docile, arc anr.cd and accouucd 
like the rcll. 
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Manimi- lltiuf diftln^md.f il by taviiuntifm or merit, ihe Ma- tirft fault is, when one> fur cx‘aRiple» p!acc«' togotber a 
Mwi* inrltJiK* bicoHHL^ a CaOief, and in time n Biy. The St-ncgal ne;^ro and an Kurttpean Adoni?^ and at the 
iJiitfi .mU’ of priTt relief arifts from poliiic:A adherence fame lime i'or^*;ct8 that there is not t)ue of the bodily 
to fomc powtriul leader. clilferencts uf thefe two beings, whether hair, colour, 

'I'hc ;;ovi rnnfient of Cairo, and K^c>T^» in general, feanires, <Sc. which doea not gradually run into the 
is \ tiled in 24 Beys ; each of wl.oin is iioTninally chofeii fame thing of the other, by hich a variety of Ihadcs, that 
by the nrnamlng 25, but, in faCi, appointed by one of no pliyliologilt or natiiralill is able to eUftbliHi a certain 
the mod powerful. T!ic Yenk-ichcry, Aga, and ftve- boundary between thefe grudatioiis, and confeqiiently 
fill Ollier officers, are enumerated among the 24 Beys* between tlie exticrnes thcmfelves. 

Befides being governors of certain clidriAs cf Egypt, The fccond fault is, when people reafon as if man 

fevcral of the Beys receive other dignities from the were tlic only organifed being in nature, and confidcr 
Porte: Such are the Shcch cl Bellad or governor of the varieties in his fpccies to beftrange and problemali- 
thc city ; the Dtftcrdnr, or accountant-general ; the £» cal, without refltding that all thefe varieties arc not 
mir cj Iladj, or leader of the fkcred caravan ; and the more ftriking or more uncommon titan thofe with which 
Emir es Said, or governor of the Upper Egypt. Thefe fo many thoufands of other fpracs of orgarnTed beings 
two lad offircb are annual. Thefe officers have alfo re- degenerate, as it were, before our eyes.*' 
v<tuKs allotted them by the PortCi ill defifHfd, and )i- As what we have bid under the articles CoMrLtxiOM. 
able to much abufe. und Naoao may be fufficient to warn mankind agaiiift 

<Jf tlie other Beys, each appoints all officers and ge>.. the fird error, and at tlic fame time to refute it, we ha- 
vernors vi itliin his didri^, putting into it bme flftve of> ften to refute the ftcoad by our author’s compstrifbn be* 
ht<^ own, who is compelltd to render an account of the tween the human fucc and tliat of fwinc. 
receipts, of which a great part paffta fupport the ** More reafons .t)»n one have* induced me 

gr. nd.cur of his mader. An opulent Bey luay havt tu'fhake choice of fwine m this cbmparifon j but, in 
Injin 6co to 1000 pui*fes annually ;.the fevenue of Mu« partit^olar, becaufe they havea great funilarity, ia many, 
rnd Bry more than doubles that &m* The iaferior to man : not, however, in t)^, &rm of tbetr 

]h ys may have 3^0 purfes, or 1^. 15,00^* . eatMilii a» people £>nnerl)r b^ieved, ^rafore ft u- 

Ev(.ty Bey fits in judgment on ealta^ of e^uhy*. dt^ the anoeomy of. tbie human beviy purpoteJy m 
''I hefc perfonages are very obfei^ant of their .rerp^iye fwine ; fo tliat, tven in the laft centiiv^} a celebrated 
ji\nuIic>ion«:' ; and no Bey wdll imprifon a mahlmratcd dirpute, which mrofe between the phyfictiina of HeideU 
by another, 'rhough fometimea too impetiioua, thdy herg and thofoof Durfach, ^e^edihg the pofitioh c£a 
IK ^ ct t lu Icfs difplay great acuteneft and knowM^ of the h^rt in itmn> was determhied, in confoquence of ov%» 

1 haraeters. This government, at Icaft, mvernment, by ih^pe^ng a fow, to>tlie ^at 

advantage of publicity, asever^ Bey is a magifthite/?V which really waa in the wroiig^^ 

M A N, has been confidcred in a great number of •' Kpr ‘4a fti^eotafe in the lime of Calen, according to re- 

ticiilars ander the title MAa^(£nryJ.),; but a tefere|ti^ ptiatk^f&rtioiis, hiutian Aelh waa laM to have a Caftet 
was made from that aiiiale to the article to that 'of Iwiiie j. nor becaufo the;fat» 

tk Human which was, after aS, cmituadefitjri^.; aad m 'tMimd hkha^^uf;^'^ arp very- like to each* 

Pei haps enough has been (aid on the varies oftjfm. other |bbfh,'^;f«gaFd ea .ih^ economy of, 

human fpecies in tlie articles CoMFtiYJoVr.and N^- theh Ihew uliCx^l 

ciRo {Emy£L ) ; but aa infidel igiioiunce r li pCroCtuall^/ llbe 

prclcuding, that the diminutive IcehttdeVS, 'tW 

Efcpiirnaiix, the woolly-headed Negroi * lind tlfo Cefpp^ ' ^ 'IBothr ^ m 

coloured American,, could not have dcfoetidkd foenn Otict hftwiwi 

original pair, either of Europeaiv coffipteiii{mi..>or of Htii;. . I " M ' ib aiaat^th cmnei^edtly 4Ur^ expofed, 

doo fymmetry — it may not be improper^in thii pWr, lo> .ih pnincipd eiaUfea ^ degenera- 

ihew the weaknefs of this popular objcAkm to theM» tfoh mode of Itfe,. nouriihment» 

faic hirtory of the origin of man. This haa beett done dtcu.f ere fubjeift to many 
in fo fatipfaAory a manner by Profedfi>r Blufi^bach,. of remark, to 

that wc have nothing to do but lay hts obforvatiotM be- aDunals than men and 

fore our readers, convinced, Wc are, that they ere in« bladder ; or to dilcafea 

telligihle to every capacity, and. that they Will Oifry, two, fudi as the wornia 

conviflion to all who are nut the fbves of'prejadioe. found in tni^Atd fwhic; 

Some late writers on uatuial htlfory {fays the Pro* Another reafon (continues he), why I hafve made 
\<>1. III. ftlTor) feem doubtful whether the numerous diftindt choice oF fwine for the prefant companion is, bccaufe 

1*. 2S4. ought to be confidered as mere varieties,, the’ degeneration and defceiit from the original race 

wdiich have arifeu from degeneration, or aa fo many fpe* are for mote certain in thefe iniimklB, and can be bet- 
cies altogether different. The caufe of this fi^ms chief- ter traced, than in the varietres of c^erMomellic ani- 
]y to be, that they took too narrow a view in their re- male. For no nataralift, 1 believe, has carried his feep- 
fearches ; feleAed, perhaps, two races the moft different ticifm fo far as to donbt- the defeent of the domcffic 
from each ^tber poffible, and, overlooking the inter- fwine from the wild boar ; which is fo much the more 
mediate rac^s that formed the comieding links betweiti evident, fis it is well known that wild pigs, when caughty^ 
them, compared thefe two togeihe*' *, or, tliey fixed may be eafily rendered as tame and familiar as domcilic 
their attention too much on man, without, examining fwine: and the contrary alfo is the cafe ; for if thelat- 
other fpeciea of animals, and comparing their varieties ter by any accident get into the woods, they as readily 
And degeneration with ihofe of the human fpccies* The become wild again ; fo that there are inllances of fuck 

animala 



M . A N [ ] ivr A N 

(M^n. animkls bcinp^ (hot for vlld fwinc ; and it haa not been ieversil itihts, fncb as ibc Ab) (fiuians, Nogtoes, and tlie Man, 

till tlu*y wcie opened, and found cailrated, thrt people inhabitants of New Hollaml, it is woolly, and wioll fo Mam liny, 

weir, led to a clifcoNny of tlicir origin, and how, and at among the Iflotlentots. In the like manner, among the 
wlrit lime, they ran away. It is well afeertained, that, white fwint in Konnainly, as 1 was affiired by an iii- 
btfore the difeovery of America by the Spar iurds, comparable obfitwr, SuI/at of Roenebiirg, the hair 
twine wc»e unknown in that quarter of tlic world, and on the w'bolc body is longer and fuller than among o- 
that they were aftti wards carried Uiither from Europe, ihtr fwinc ; and even the brilUcB on the h?ck are vciy 
All the vaiietict, therefore, thi*ough v. hich thm animal little dilfeient, but lie Hat, and are only longer than the 

has fincc degenerated, belong, with the original Euro- hair on the other part» of the body, 'i'hcy cannot, 

pean race, to one and the feme fperies ; and (ince ro therefore, be employed by the brulh-nukers. The dif. 
bodily difference is found in the human race, as will fcrcnce between the hair of tiie wild boar and the do- 
prefently appear, either in regard to ftaturc, colour, the meiltc fwine, ]>articular]y in regard to the foher part 
form of the cranium, ^c. which is not obferved in the between the ftrong. brillles, is, is is well known, ilill 
fame proportion 'among the fwine race, while no one* greater. 

on that account, ever db^ibts that all tlie£e different The whole diffewnce between the cranium of n 
kinds arc merely varieties that have arifitn from degene* Negro and tliatxif an European, is not in the lead de- 
ratinn through the influence of climate. See. this com- gree greater than that equally ftriking diffennee wim h 
l^arifon, it is to be hoped, wilt filence thofe fcepcics who exifts between the cranium of the wild boar and thr.t of 
have thought proper, on account of thefe varieties in thedomedic £wine. Thofe who havenoi obfemd this 
the hnhiaQ race, to admit more than one fpecies. in the animals themfrlves, need only to call thtir eye 

With regard to ffature, the Patagonians, s* H weU . on 4^ fignre which Daubenton has given of b<»th. 
hnowii, have.aftrrded the greatest employment to^n- pafs over (fays our author) UGi uaikuial vb< 

ihropologifts. The romahtic tales, however, of the old wliich may be found among fwine as wtfl u» 

travellers, who give^td ihe(« inhd^ittnts of tl)e fotithem azndifg mi^f Sad only mentioo, that L have been allured 
extremity of Africa a floture of ten feet anid more, ^ ^ Suteer, that the peculiarity of having the bone 
ore fcamly wtwtK notict I even the more niof)ej% pr the Kg miirkabiy long, as is the cafe among th>; 
leladmis of wl^> . Hsndodk, bai^aci remail^^ wuh regard to the fwiiw 

heiglit from ' fit feisr^^ hav« doubt^'by, mNormatidjSi ' ^ They Hand very, long on tlieir hind 

other tiavellers, who, on fame coaft, £o»gk%^r £ach/ Jkgs (fa vs he, to one of his letters) ; tlieir back, there - 
lihlldrea of. Enoch iii vain. Bat we (hall admit cveiy:. fiire^ is highoft'at the rump, forming a kind of inclined 
ahtiig (aid of the extraordinary fiae of thefe fttagomk^' w the head proceeds in the fame diieilttoi., 

by ByroOf AVatlis, and Carteret ; the firft ot whtAjjtri^,’ In tlmt the fnmtt is not far from the ground.^ 1 (ball 
ttr thsk chieff and feveral of bia attendijn^ .X/ 'h^.iddi t^t the fwine, in fomc countries, have dcgc- 
heigto, of not left than feven feet, as far as could ^neiy^ into raoes which in lingnlarity far exceed every 

terat^Rcd by the eye t the fiectnid, who affertjt.ihal tking that has been found il range in bodily variety 
•Attaliv tnwtued them, the greater piat of among the b^n.nK9e. Swtn« with folk! houfs were 

cheih from j feet lo yiehes to ..fotn^ ancients, and large lieids of them aie 

5 ibche^ and its £eet AilM tn Httagary, Bweden, ficc. In the like manner, 

«a: firft carried by the Spaniards, iu 

^eifland of Cuba, at that timeceJcbiated fov 
Im theblib/ fiAcryf .degenerated into a mundrous race, 
tltat .ilt, hoiltft'Whtcb were half a (pan in length..” 

thefe our authoi concludes, that it isab- 
ihtCn I ibw! aUdw tha vaft variety of fwine to Itavt defcend' 

are nKKWthaii double the one original pair, and to contend that the va- 

Eorope«. ; ■ \ ' .' men are fo many dtilinft fpecies. 

The I^A-NDING, a large. Hate in the Interior of Africa, 

New Guinea, are^ #hich the qidv fotis&dory aocount that w'c have 

are rcddilK brotvD, and ibe ia by Mr Stark, wro, for fevtral months, was hofpi- 

oqual difference » obfersedJdfioOjIj trfdy tntotained in Kamalia, one of its towns, fnnaitd 

countries. l,n Piedmont, for fo ,40' N*.Lat. atid 6*^ 4c/ W. Long. The go- 
\\'hen i paffed (fiiys qur anthor|^fot^ that Countiy, ' eer nsfont of Mandtng appear^ to our author to be a 
during the great fair for fwine aiSalcnge, I did not fort; republic,, or rather an oligarchy. Every town 
tee a tingle one of any other colour. In Bavaria,; they it indeed governed by a chief magiftrate called Manfa, 
are reddifii brown ; in Normandy, they are all wliite. whi^ uCuaUy figntfies king t but the chief power of the 
iiuman hair is, indeed, fomewhat different frona ftate, in the bft refort, is lodged m the affembly of thefe 
fivine's brifthes ; vet, in the pre&nt point of view, they nmA$ (a). The cafe, however, is different in other 
may be comparea with each other. Fair hair is foft, countries, which are occupied by pwple who have emi- 
and of a filky teature; black hair is coarfer, and among, grated from Mandfog ; for in all the Maedingo ftate.? 

near 


(a) Mr Park, for the moft part, writes with remarkable perfpiculty ; but we are not furc that here wc have 
not miilaken his meaning. He fays, that the chief power of the flatc is lodged in the affembly of that wio/f 
body ; but we think, that by the whole body mud be meant the body of Monfas^ othnwife the government, 
could not be called an oligarchy. 
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tKl* ^f^vfT»^lrent isi mnn*r' M-::*.!, ffm' tjicu IjV fomc of the white tra^Urs, he coiikl not pcfi- M: 
tin* I ( oj tMf lovcit'jrM is by i*.o nu**:!'; m/lir.iftJ. lively leain. 

Ad Mr l*.nk‘d rr)ii»c v:::- (o:. lined lo a (’■.littiiung property in iho full, it appja>C-i to Mr 

ft), ^ d m ady by ibe 1 ;th and 1 5th pirViitl-' of Pari , that, the liiiidj 111 inulvi wt)odrt woit conliiUred a» 

I.itindi, i!e c!in ate the wfude wai neaTly to the king, or (where the goveinrr.Lnt wwn 

tlie firm- ar* that of ManJM'.g, nid c'ln (.T.rly i(jt ; Vt t, rot inonurchied) 10 the halt. V\ Inn any 

't»e tlie connlrv i* to lie fnind it con- of free condit-on had the mean, of cult i\.iiiiig more 

paratively cool and plcaknii ; ihorgii none of ihe di- land than he ac biall) pofleni d, he ajiplud to the chief 
it rivals which ho travirfed cril-.f be calltd m^m tainnus. nr.'.fi of the dldnrt, >\ho allowed him an cxtcnlio.i 0/ 
About the middle of June, tin. hot and fnltiy atiiio- territory, on condition of forleituii' ii the landa v'tic not 
fpb.ie is agitated by violent guli.^ of wind (clltd torrst btoiighl into cultivation by a given period I’hc coii- 
A/ ' ), accompanied with thunder a".d rain, ^rhefe uHier ditimi bting fniiillcd^ the loll became veded in tiw pof- 
in wliat 18 denominated ihe ro'my yt\f*m ; winch coiui lelFor ; ana, fur aught thul appeared, defeended to his 
Mus until the month of Novtmhcr. l>.iripg this time, hcir«, • 

(be diurnal rains are very heavy ; and the ptcniiling The Mandingocs are a very gentle race of people; 
winds are fiom the fniith welt. The termination of the cheerful in their dirpufitions, in(]ui(itivc, creduluiia, 
rainy hafnn is likew'Ifr attended ^it'ilh violent tornadoes; fimpJe, and fond of flatttiy. The men arc cominonly 
after which the wind fliifia to the noith eaft, and conli- above the middle fi/.e, wtU fttaped, (Irong, and capable 
tints to blow from that quarter during the reft of the of enduring gicat labour 5 the women arc good natured, 
year. fp-*ghtly, and agreeable. The dreft of both faxes is 

When the wind fets in from the north-eaft, tt. pro* coinpoftd of cotton cloth of their own muTuifaAure ^ 
<lnccs a wonderful change in the face of the country, that of the men is a loofe frock, not unlike a fqrplice, 

The grafs foon becomes dry and, withered 5 the rivers with drawers which reach half pay down the leg } and 
bibfidc very rapidly, and many <»f the trees' ihed their they wear fandai^ on their feet, ap4 ^wbite cotton caps 
Icaxes. About this period is commonly felt the on their heavU. The womens drefs cpnfifts tif two j^iecca 
n nff.ittj a dry and parching wind, Wowing from the of cloth» each nf which is dboiit fix ftet IdiHg. aitd three 
north call, and accompanied by a thick frtk^ky haa^. $ t>fdad ; one ofthefe they wrap round the WailV wbichf 
tb- oil gh which the fun appears of a* dull red colotifr , hanging down tp the ancIeS, anfwery.'the purpbfe'of a 
This wi'id, in pafSng over the great defert of Sahara, ' petticoat } 'the other is thrown negligently over the bo- 
ac piiics d \try flrong attraction for humidity, aitd iom and fhoMldcra. llolh men' and women. arhohg the 
paulu-s up everything expofed to Us current* If. Itt, Wt^n^ngoes feem to have ah invincible jirdpenfi.ty to 
I'.o'.VLVcr, reckoned very falutary, particularly ’ to depredations on the property. of uAprote^ed 
peiiii*:, who generally recovc? their health during iUcoii* . liraUigerai whillt fiich is the good nature of th^e'pOOr 
inuarirc. Tin- truth of this <mr author expenem^ ' hj^^ehs, that they will readily fympathife in the fuffert 
at Kaniaha and Pifaiiia, when hchadbeenhrot^|;ilt. ‘' >0^ the diflrei^, and coniribute to the p^^nal . 

To the very brink of the grave by (icknefs. . * ^ .,lafeiy|tjof.‘ th.C yei'Jf whom they arc beoj 

hcruver the griafs is fufiiciefitly dry, the negroes ; ptundefing,' ' ; ^ . '*<''■ 

\.t it on fire; but in Ludamar, and other ^ 

oiiutrics, tin’s pra^lice is not allowed ; for it is jupovi/ tioii is'tftiha^kab|iyAi^hg between th,e>fnpth^ 
ii:e v.iihercd Hubble that the Moors feed their caiile ; ,chiW > hit dot lo bei'wj^ 

'.Uhl the return of the rains. The burhitig ofthegrajtk ' Thif^ ^ Mr. 4 ^fiirb 

fi ManJu'.g exin'i.its a foenc of ter rife grandeur* '1* In ’ fyftem at- 

'\it iniddlc of the niglit (fays Mr Pari), 1 coul^iec.'thc dJffereht^r 

^ buiiB and mouiitainp, as far as my eye copW rach, W 
igittd with lines of fire ; and the light * reilefled pi ‘ io dtj^^poipU‘|jk^ of heroiiim.^prtpgv He 

^tir: iky, TTiide the heavens appear in a blaze. la-Vhdv too^.that uie maternal 

r^ay time, pillars <if fmoke were fecn In every dir^Aibnj to the growth and fccurt- 

while the birds of prey were obfervtd hoverirg roWd ’ W ® ccftauri degree, to the 
!})e cor. flag ration, and pouncing down upon the fhakes, ; for one of the 

h/ irda, ard other reptiles, which attempted to ^fetfpe womp 

it^m the flames.'^ This annual biirnuig is fooh foBowed 

hy a frelh and fweet verdufc, and the country is there- The ' fuckic their ' Children until 

by ic'idried more healthful aiuS pleafant. they are able to walk of thernfelves. Thiec years nuf'- 

'rhou'^h rr.any fpecies of the edible roots, which htig is ntrt uncommon ; and timing this period, the 
glow in ti‘ie 'W’^eA India jA4nd.s ate found in Afnca, huiband devotee li!» whole attention to his other wives* 
ycr our traveller never faw, in any part of hia- journey, To this pra«UicV it is owing, that the family of each 
eliiicr the fugar cane, the coAcc, or the cocoa tree ; nor wife is kldoin veiy nuihcious. Few women h;ivc more 
could he learn, on inquiry, thiit they were known to than five or fix children. As foon & an jniaut is able 
the nativt‘<?. The pine-apple, ai d the thoiifand other to walk, it is permitted to run about wiili great frec.- 
tkiicious fruits which the induArv of civilized man (ini- dom. the mother is not over fulicitouH to picleivc it 
proving the bounties of mitiiri:), nas brought to fogjtnt from flight falls, and other trifling accidents. A little 
iperfcdlion in ijic tiopiical cL'tr.'iics of Anitiica, aie htre practice luon enables a child to t-'ke care of itfclf, and 
equally unkuOwn. Jir obicrvid, indt^cd, v. few orange experience adta the part ot p. nurio. As they advituce 
yi-d bandna t.-'Ce:*, near ihc moirh of th- Gambia ; h4it in I'fc, the gi;Ia are taught to iniii cotton, ,mi.! to beat 
^‘'hether they wcic lndi;^;eiioiit., or were fonneily planted com, and arc luAiu^tcd in other domdlic dutits ; and 

tlu:_ 
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the hoy9 arc cmvlcvfil in the ’Rkiioiirb of the IjoMi liirtfTaniy a I'.-.n. fiid piaye'* over ll»e 

whiihcj 01 ]\afii s, on ailaiiiing thr a;;t; ct'tjia ; ou’m.l lv -iv jk'.Iim: prtlviit took hol'l of 

c-f pi:hiriv, arc- ( iiTiiM t ifed 'i'liis painful optiallon is the bnok < 1 ihi- c.-L.h Jh ulih h’.s li. lit hand Aiiir 
i:<)T con'idtri l by 'be K?fits A) much in the lit»;hf tif a t>ii=. ih.c IciaMlrr .'I'er i' » k tlu* « hi!'! iu iii{, arms, and 
Tclij'ious ccnT»u)iiy, a malter of convenier cc and uti- fa:d a f- prayer ; in v }.:c!i 1 c i c:-<.iilctlly Jolieited 
) I }»•') have, indccri, a lupe* (lit 'ous n(^ti.>n, tlui it the of God u\ou the aid upi»ii all the 

cuDni'.’.iii’.^ tt) rciiiicr the inairiat't fiate proKllc company. V* hen thih pinjcr v^ati cadul, lie. vJnlpircd 

VVhen a yoi-n^T n,on taktb a fanoy to a young girl, a ftw ftnteir cs in the Lhihi’ij lar. ana ipii tiuce uniiLi 
and Willies to inarrv her, it is by no mcanfi conlhlered in ilji fact ; after which he pioiurunced it^ ii.u.i.' kil .nd, 
as iKV. n'ary tliat he flMiuld make an overture t(» the girl and returned the infant to tlie mother. Tlui p;ut the 
hcifelf. The lirll objciSi: is to agree with the parent*;, ceremony* being ended, the falliei of the child divi led 
confer tilng the recompcnce to he given ihtin J\jr the ' the into a iiiiinher of bulls, one of which he iMl i- 
lofs of the company and Urvicesof their daughter. The bated to every peiTon prcfcnt. And iinpiiiy was th* ! 
value of two (laves is a cc^ipmon price, unleis the girl is made, if any perfon in lire town was dangtroully Ih-k , 
thought very hai.dfouie ; in wliicli calc, the pareiUK will it being ulual, in fuch cafes, to fend the party a la** 
taife cheir dcinarul very confider ibly. If the lover is ptnlion of the which is thought to jroiUfb g’.cdt 

rich enough, and willing to give the fum dcmanJtd, he medical virtues. 

then e'onimupicatis his vviflics lo the elamfd : but her The Maud ingocs have no artificiiil meiliod of <ii*.I- 
cenfent is by no means nccclfar)' to the match j for if ding time. They calculate the years by the luiniUrof 
the paVents agree to it, and cat a few ioii/i nutSn whicl^ rainy feafunt- They portion the year into moLti. , r.ud 
arc picfcnicd by the fuitor as an earned of the bnT*gami wcko^ the days by fo many funs. The day t! ty di- 
the young lady muft either have the man of their choice^ vide mta morning, mid day, and evening j aud iiirih< j- 
or continue unmarried, for (he cannot afterwards be gU fubdivide.it, when uecciTary, by pointing to th.c f r; .; 
veil to 4inother, 1 f the parents Otould attempt the pladc. lit dbe heavena. Our author fTcqucntly iunu.ud 
lover is then Rtithorifcd. by the laws of the country^ to of fomc 0/ them, what becrnic of the fun diirii g il ^ 
feize upon the girl as his davc. At the celebration of . and whether we (hould icc the fume fun, ur a 

a marriage, no religious ceremony fcoms to l)e pnt^iTed^ different dnf| in the morning? But that fubje^^t vu- 
A feledt number of people* are indeed' invited to the eieirred t6 them as placed beyond the reach ol l.vur^ui 
wedding, and feafted; but confurnmatfonconftjtu test he biv^igation ; they had never indulged a conjLiiir.., 
Tnarriage ; for towards the mornirg, the nevp mart kdi hoi^ formed atny hypothcfis, about the matter. 'U n- 
couple arc always -dittuf bed by the women, varying her form, has more attracted ilu.ir 

femblc to infpeA the nuptial fliect (according to Op the firft appearance of the r.t \v umoii, 

manners of the ancient HcLicws, su recorded wi S;<^ipf •%1Wjj|i;they look upon to be newly created, the i'iig:.u 
turc), and dance round it. 'nils ceremony is tKcu^t . as Mahomedans, fay a (hort piayti ; and 

indimthfably iKceffary t nor marriage’ copfidtf^^ tkV Teems fb he the only vifible adcuaiion which iiie 
ai v^’rd il;*. . • -j- \ Being. Thin prajtr is 

^^le MandingoCs, the party holJing up hii,haiic» 

iher Mkjiiomei^n or ile purport is to niuui thauks lu ch.'.l 

TV cbftfequepccVfei that^.tlie vrWei the cxHlcnce ot the yu l nu.^ •». 

amoftg' tb; Solicit a coatin nation of his tavoiir durii >; ih.u 

dccideV'^lw^^Ti fljeiii At the corjclufion, they f] iL\jpf.:i 

to admfriifter 

tCh-^h r.i' changes of thij lumi.»ary in 

comphiilB to ihechfiforthe ^ifcV and it is thought vtry uruiuky k. t- 
unjulHy punilhiid hcf, and Ih^wrs to; or any other work uf coi.Gpuu.n, u. 

forne other pf his wiveSf the An eclipfe, whether of the lun *.»• 

hlic trial. In ia to be cffc< 3 ed by wiicljcraft. I’ii: 

duAcd chiefly by married little rrgai clod ; aud the whult. ili: 1 5 . " 

cd, thn the complaint to them as a ulclefj puifuit, ai.ii 

clered in a very ferions light q&kPl^ pcrfbns only as deal in ma,ric. 

fclf is fometimj^ convifted of ^ !hpti6n$ of geography are equally puerile. I'hev 

hTt wIiIkuU lemedy. If ftc murmurs at the dcci^idu irhagmi tm?.t the woild is an extended plain, the icurr- 
i Utlie Court, the magic rod of Afamho Jumbo foon puts uatittn of which no eye has dilcovered; it Lein;;, i!.v.y 
.'tn cndtolhcbufinefs. Sec Mumbo Jumbo 5 n this fay, overhung w’ith clouds and daikiiefs. 'rhey Oufuiu^ 

’A child, among them, is named when it feven or ’ vhe fca as a large riwr of fait water, on the 
eight day** old. The ceremony commences by fliaving (bore of which is fituftted a country called Tohanbr, -V* : 
ilic infant’s hcii^; aad a di(h callid r/rf//, niadc of pound- : •* the land of the white people,” At a diilancc Aom 
cd corn and four milk, is pu-parcJ for the guefts. If Tobaubo doo» they dcfciibe another coniuiy, winch 
ihc parents arc rich, a flicep or a goat is commonly ad- they allege is inhibited by cannibals 01 gigantic; iw:t, 
dcd. This fcad is called fftn^ honn the cluid's called Ktom'u 

kw.l fliaving.” I’lnring Mr Park’s Hay at Kamalia, Mr Park fays he has convtitd wdlh all rank? .ii*d 
he w'as prtli nt at four (’ilftrtiit frails of thi‘^ kind, and conjiliors of negroes on ihc fuhjt^t of their faiil*, auc 
the ceremony was the fame in each, whether the child that he can pu'nounce, without the fmallefl (TiuJma* of 
hchmgrvl to a Bu(li*'ern or a K-: lii. The fchoolmaftcr, doubt, that the bclici i f ore God, and of a ojlurt iii.ic 
who otFicialcd as privll on lliofc occalions, and who is of rewaic! and piuiilhr.icn^, is entire and univcifal 

-2 u*ic:. 
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MundiiiR. It i? remarkable, how'CvcT, that, except on the very great ex pejil ion, Ijy fteeping the hide firft in n M 

' appearance of a new moon, as before related, the Pagan mixture of wood aflies and water, until it parts with the 
nativefi do not think it neccffary to offer up prayers and hair; and afterwards by iifing tlie pounded leaves of a _ 
fupplications to the Almighty. They reprefent the tree, called as ftii ailriiigeiit. 

Deity, indeed, as the creator and preferver of all things; The manufadunrs in iron are not fo numerous as 
hut ill general they confidcr him as a Being fo remote, the Karrankeas; but they appear to have ftudied their 
and of fo exalted a nature, that it is idle to imagine the bufinefs with equal diligeitco. The negroes on tlic 
feeble fupplicalions of wretched mortals can reverfe the coaft being cheaply lupplied with iron from the Eu- 
decrees, and change the purpofes, of unerring w'ifdora. ropean traders, never attempt the manufaduring of this 
The concerns of this world, they believe, arc committed article themfclves ; but in the inland parts, tlic natives 
by the Almighty to the fiiperin ten dance and diredtion fmclt this ufcful meul in fiich quantities, as not only to 
of fubordinate fpirits, over whom they fuppofc thaccer- fupply thenifelves from it wkli all neccffary weapons and 
tam magical ceremonies have great influence. A white inilruments, but even to make it an article of commerce 
fowl, fiilpended to the branch of a particular tree, a with fome of the neighbouring lUtes.' During oiir au- 
fluke’s bead, or a few handfuls of fruitt are offerings thor’s ftay at Knmalia, tliere was a fmelting furnace at 
which igTiorance and fuperllltinn /rcqucntly prefent, to a (hort diftance from the hut where he lodged, and the 
deprecate the wraih, or to conciliate the favour, of thefe owner and lus workmen made no feerct about the man- 
tutelary agents. * «cr cf conducing the operation; and readily allowed 

rhe Mandiiigoes ftldom attain extreme old age. At him to examine the furnace, and affift; them in breaking 
forty, niort of them boconic grey haired, and covered *Ke iron-^ffoiie. The procel's it is noedlefs to deferibe ; 
with wri::kies ; and but few of them furvivc the age of though it b< proper to obfrrve, that the mafa of metal 
hfiy-f*\c, or fixty, Ycc their difeafes appeared but obtained by it was rather fteel than iroiu Moll of the 
ti w ; hvers and flaxes being the moft common, and the African blaekfmiths are acquainted alfo with the me- 
mult fatal. For thefe they generally apply i. e. thod of fmclt injr gold, in which pnKcfs they ufc an aU 

charms, to different parts of the body ; though fomc- kaline fak, obtained from a ley pf burnt cmrn-AaUtS eva- 
liiiits, cm the hi ft attack of a fever, the patient is, witb pom^ to dryneCi. They tikewife draw the gold iuto 
g-i at fuectfs, placed in a fort of vapour bath. The wire, and form it into a variety of ornaments, fome of 
«ithcr difeafes which prevail among the negroes^ are the whi<^ aie executed with a great deal of Uffe and in- 
• M7cf, the thphantia/i^f mid a lept^cfy of the very worA gcnuity. 

kind, together with the Cuinm utrrth which ihey a^ The reader will obferve, that ia the extra&a which 
tribute to bad water. , wc have jniade from Mr ParVs tnieveAtng traveb^ the 

When a perfon of confeqiience dies, the relatioiflt and terms Africatt and Negro are fre^u^lly ufed as if til 
neighbours meet together, and manifeft their (wromhf Afticbaa aud Negroes were Maadin^ea. The resfoa 
loud and dtfmat bowlings. A bullock or goat is hr# thil the Manditig^ were not only the moft numcr- 

for lucU perfons as come to ai&ft at the foneral | which out Iribe which he but Were aMb fpreadover iA 

generally takes place in the evening of the fame daf oa that trafk bf c^untrx ^tch.be tm^^ 
which tl>e party died. The negroes have no appr«q»i{|ite . if ANIAl^A».a 

burial places, and frequently dig the grave i)a,the flqpr 12? and 1^4^ iMtth £iiit ajM betweeh ehe meeUflan of 
of the deceaftd’s hut, or ia the Ibadc of a ^vC^rtenwi^ and and tot Well Lbo^ 

tree. The body is dreffed in white cottoA, wr^r^ ^ ^ hy a viriety.of people 

ped up in a mat. It is carried to the grave, in the d^»c ig n^ny e^ ten^rkaUe for crudity 

of the evening, by the relations. If the graye is With*- and fete^ty cate)^ tp iheiif enemies 

out the walls of the town, a number of prickly baffiea • Jb neyer to filii4«ven tbemi^ 

;vre laid upon it, to prevent the wolves froni felyes withj^nq^ bt human Hence tlie tnha* 

the body ; but our author never obferved that any ttCM who carried , oa with them a 'long 

was placed over the grave as a monument or memorud, . and of courfe be well afeertained 

With refpe^ to employ ment, the men culuVate 
groimi, or catch fifh in large rivcis ; while the Women 

inanufaflure cotton doth. It is only the fpinning and . . ,to igricultore, that the 

tlie dyeing, however, that arc performed by the women; of ^dmg it, is the 

for the web, which is feldom more, than fcor iaches We have 

broad, is wove by the men In a loom made ex^lyupon theremre tiested^^'' manures and their a^ion at fome 
the fame principle as that of Europe. As the iru of. kngth in the article Aoriculturs in t\u: En^yejo* 
weaving, dyeings fewiog, &c. may eafily be acquired, fatiia ; but as the theoretical part of that difquifition 
thofe who exereife them are not cunffdered in Africa as refts in a great mcafure 011 the dodrine of phlo.{i(lon, 
following any particular profeffion ; for almoft every which is now explodol, it may not be impiopcr to re- 
Dave esn weave, and every boy can few. The only ar- fume the fubjed here. Experience^ however being, af- 
tills which are diftin^lly acknowledged aafuch by the ter all, the oqW guide which the farmer can fafely and 
negroes, and who value themfelves on exerclffng appro- couAdently follow, in (lead of amufing our leaders with 
priate and peculiar trades, arc the mannfsAurers of theories of our own, we (hail lay before them the obfer- 
leather and of iron- The fir A of thefc arc called /for- vations-of a man who feems to have united theory wkk 
ratilea (or at the word is fometimes pronounced Gaun* praftice. 

They are to be found in almoft every town, and •• The ufc of manures (fays M. Parmentler *•) has 
they frequently travel through the -country in tlie exer- been known in all ages, but we are yet far frbm having 
cife of theit catting. They tan and dreia leather with any clear and precife ideas of the natute of the juices 

whiqii 
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U'hl'cli ^re cleftincd for the nouriflimcnt uf vegetables, 

^ and of the manner in which they are tranfmitted to their 
oigane. 'Fhe writtrs on agriculture, who have endea- 
voured to explain thefe matters, perceiving falts in moft 
plants, were perfuaded that thefe falls, by the help of 
water and heat, palHd, in a faline form, through the 
vegetable filter. Thde hrft philofophers did not heii- 
tate to confider every thing that has been done by the 
induitry of man, to improve the nature of land, and its 
produ<!^ion8, as merely forming refervoirs of thefe falls, 
which they confideted as the principle of fertility. This 
opinion was ib well eitablifhed among the improvers of 
land, that, to thjs day, many of them have no objed in 
view, in their operationi9, but to difeng^ge falls; and, 
\^4ien they attempt to explain certain phenomena which 
take place In their fields or orchards, they talk conlt- 
dently about the nitre of the rt/r, of ratn^ of fnow^ of 
tiev *9 avd fo^s ; of the ftdts of the eArtb^ of dung f of 
mnrle^ of lime ^ of chalky 8cc* and make life of thofe vague 
terms, oi7, fuiphur^fpiritt &c. which ought heneeforwatd ^ 
to be banifhed from our eiemeriCaty books on agrl^ 
eiitcure. . * ' 

** Airong the huthors who have attacked, and com- 
bated with moll fuccefs, the opinion that tbefnittful^ 
nefs'of foils, and the aliment of vegetables, refide in. fa- 
line fubffaaces, muft be reckoned £11^ and.WaHeriua^ 
Thefe . phibfopheni examined, by everjr means which 
chymidry at that time could furotfh, tht variinu kinds 
of earth proper for cultivation, and alfo thofe fubdanccs 
which have always been conddered as the mcift power* 
fid manures, Withotit being able to obtain, fmm 
them, any' thing mcirc than mere atoms of fait 
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tion, ought" to have been greatly weakened by the fol- 
lowing fiirmlc redciitlon. Suppohag that falts exidcd 
ill garden mould, they would be very foon dilfolvcd by 
the rain, and carried away, toward** the lower (Irata at 
the earth, to a depth to whicli the longefl roots would 
not reaclk. Indeed the famous experiment of Varihd- 
moflt would have been lufficient to have deilroyed thp 
above opinion, if it did not gcueiahy happen that wc 
are no fooner fet free from one error than wc fall into 
another not lefs extraordinary.. The fuipriliug efhds 
of vegetatioo brought about by the ovei flowing of wa- 
ter, and in the neighbourhood of fait marihes, and the 
infinite number of inhaling capillary tubes obferved up- 
on the furface of vegetables, led to an opinion that rhe 
air and water, abfoibed by the roots and leaves of i Luur, 
were only vehicles loaded with faline matter, analogous 
to tlie vegetables nourifhed by them- 

** To the experiment of Vanhelmont, which was re- 
peated by many accurate obfervers, fuccceeed ihofc of 
modern philofophers ; from which it clearly appL’ared, 
that plants could gn>w, and produce fru.t, in the air of 
. the atmofphere, and in dtllilled water, tilfu in pure land, 
in powdered gUfs, iu wet mofs or fponge, in the cavity 
of fielhy roots, flee, and that^plsnts whicli had notliiug 
but the above-mentioned fluids for thtir noiirilhrut nr, 
'give* when fubmitted to chymical analyfis, the f^me 
produAs as tbofe which had undergone their procefs of 
vegetation in a foil perfedly well manured. It wa.<) dfo 
obferved, that the moft barren foils were lendcral fer- 
. tite when they were properly fupplied with water by 
canals; and the efficacy of irrigation was rri>c'atcdly 
evtnbed in different ways: from thefe ohfervation.s was 


** Animated with the fame xeal, and taking following fyftem, that water rius in plants 

tage bftlM mfbudions found in tjteir writings, I tbdiight^^;^ forps of vapour, as in diilillaiion ; that air in- 
ir Ueceffary to deierspine, by i^npdrtenoe, wtolw, as has < trochices itGdf into their pores ; and that, if falls contri- 
afferted, Ihm fiesifo. .i^ut^ fiikal in earths t -.^bulie to the fruitfutncCi of foils, it is only in conrequtnee 
wbi^^ the tWQ fluids above mentioned in 

sp'' ' W ' tlta.’ SifSi coikaiii« ' abdndance.” 

• jius t '/p .fur ipaJctn^ many experiments upnii 

anJ after attending minutely to 
tion, thinks himfilf warranted to 

by the Iii^|r^.dW^.redu« have no fenliblc tflicls 

<ccd of^ nioiiUV Ini in except inafnuicli as they are 

A-u . nature, have an earthy bafis callly dc- 

ip and are ufed only in fmall quantity, lu thole 
a ;«l^a.mtlancci they have the power of atiracling, fiom 
of the atmofphere, the vapour,! 

' jbtnmUte in it ; thefe vapours they retain, -ilong 

with: moitture that is produced from rain, fnow, 

dtc. moiflure they prevent from run- 

, or from being loft, either by 

oatsinafhes, not lixiviated, and in fam ftTonglf iinp*^>;cal|i£Wg inu> the ai^ or by filtciiiig 

^regnated with poufli and with fiiltpctfe, and having ttft^ thaough the info-ior ft; ata of the earth, and therc* 
/ound that the oats did not grow, they, concluded that by Icaviog the roots of vegeubles dry ; they dillribute 


free ftat^i ^ They ^tain 
for forming faltSs but if thf|^!i 
it is merely by a^cid<nt.; . 

“ The refearehes pf 
not attended*with different 



neutral fahs, and alkalies, not only retarded the graath 
of vegetablci^ but that they abfohitdy prevented it. It 
iH well known that in Egypt there are diftriAs where 
the earth is entirely covered with fea-falt, and thefe di- 
lhi6^a are quite barren. It is probably owing to this 
jiropei-ty of fea-falt, that the Romans were acctiftomed 
* to fcatter large quantities of it over fields where any 
great crime had been committed, and of which they 
wifhed to perpetuate the remembrance, by rendering the 
part barren for a certain time. 

** The Idea that falls had great influence in vegeta* 
SuppL. VoL. II. Part 1. 


this moitttire untformly, and traiiCmk it, in a liate of 
great divifioo, tp the orifices cf -the tubes delliucd to 
carry ft Into the texture of the plant, where it is after- 
wards to undergo the laws of affimilation. As every 
kind of vegetaUe manure poflefles a viCcqiis kind ol 
moifture, it thereby partakes of the property of dcli- 
quefoent faks. In ihort, the preparation of land for 
vegetation has no oilier objed in view but to divide the 
earthy partklea, to foftcii them, and to give them a 
form capable of producing the above mentioned effe^. 
It is fufficicat, theccforc, that water, by its mixtuie 
y with 
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Msniirc. with the eaith and the manure, be divided, and fpread 
out hi to he aoplied only by its fiirface, ^and that it 
Jicep the tool of the plant always wft, without drown- 
ing it, in Older to become the cflential p'-inciple of ve- 
getdtion. But as plants which grow in the fli ide, even 
in the beft toil, arc weakly, and aa the greater part of 
th(/fe which arc made to grow in a place that ia per- 
fectly dark neither give fritit nor flowers, k cannot be 
denied that the influence of the fun is of great import- 
ance ii* vegetable economy. 

8uch was the opinion which our author gave of the 
manner in which lalts a^t in vegetation, at a lime when 
it was not known that air and water (which had been 
fo long conlidered as elements), far from being Ample 
fubitances, arc capable of being decompofed by a great 
variety of operations both of nature and art ; and no- 
thing was wanting to comnletf his theory, but to know 
that air and water aft their part in vegetation only in 
a ilale of dccompofiiion ; and that if earth wtU manu- 
red is a Letter matrix than water itfelf, it isbecaufe fuch 
earth has tt c power of converting the water into gafes 
which are eafjly abfoibed, and which, while their ab- 
l'orpi!on takes place, communicate lathe plants a mo- 
tion and ftat which they received when taking the 
form of g'l';, and which they lofe when they cuter again 
into ciunbination ; whence it is natural to conclude, 
that this motion and this heat mud neceflarily dcvelo[^ 
thcmh;1ves in feedo, and tnaintain the vital a£Uon in 
plants. 

Wh?.t ij a vt get aide, confidcred chemically, accord* 
ing to the pvcknt ftaic of our knowledge? It is, fay 
the cLcmid'% a compound of hydrogen, oxygen, ^and 
caibou, li.e proportions of which vary according to the 
gents whicli have concurred to its devclopemeiit, and', 
according to ihc matrix which received and affimilated 
them, in order to mate tbofe combinations which are 
varied to infinity, by their forms and properties, and 
k,.vivMi by t!ic geiK'iic terms of fait, oil, ,and mucilage# 
\t apr)ear=, thrnfoie, necdlefs tu feek diefc C<MlMTUk<* 
lions ill fhc d'fTcieiit fubllanccs which ar<i.ufed for ma-- 
rnirc, when we wiih to delcrmuK the nature of theSa, 
;'.nd explain thcir manner of a^iiig in vegetatm ; be-f 
i Hufe, fuppoflng it true that iheie flilts, theft oils, or 
tiM ic niuLilagcs, cxifl in their combined ftate, ' nothing ^ 
but thrir cuuflituent elements, namely, hydrogen, oay* 
gen, and carbon, can PolTibly have any;adion 

l"bc fuperiority or animal fubflancesi as manures, 
and the remarkable luxuriance of thofe plants which are 
watered with putrid water, prove inconteftibly, that the 
putrid ftatc is favourable to vegetation, and that every 
lubllance which is liable to enter, to a certain degree, 
into that Hate, conv^i^tes very powerfuBy thereto# 
The moil aerated watcra are, in this cafe, ||)e moft be- 
nefleiai. It is^dbferved tbat.rain, parficularly in ftormy 
weather, quickens vegetation fo much, that the garden- 
ers in the neighbourhood of Paris are often obiged to 
drench their plants with water taken from their wells, 
which, in confequence of its rawaefs, or its want of air, 
retards vegetation of the plants ; cither bccaufc it 
precipitates the metcorifed or eledrified water, of be. 
caufe, by btlng mixed with the other water, it dirni- 
nifhes its ferlilixing quality i whereas, in fummer, this 
fame well water, by being expofed to the fun for fome 
days, acquires a fmell like that of flale eggs, lofes its 
fawoefsy and becomes very At for accelerating vegeta- 


tioM. An atom of vegetable or aniinal matter' is, at 
that time, fuflitier.t to biing about more quickly this 
flale nf putrcfii'Tlion ; while thefe lame liibtlaufcM, by 
being cmpk')ycd in certain proportions, far from a'iiiig 
as a leaven on the liquids which hold then; in fohiiioK, 
pi'eferve thofe liquidb, or at leait make them more ihiw' 
to change. 

Saks and dung, therefore, arc not merely decoir.po- 
led by the power of vegelation ; by furiilthiiig the re- 
fults of their decomj>oficion, they alfo afl in the manner 
of leavens, the aclion of which ii> fcarcely perceptible in 
cold or dry weather i but when they are heated by ihe 
fun, ar.d fuflicieiirly penetrated with nioiflute, they very 
foon enter into a fort of ternK-nfaiion, fi^ft'ering the va- 
rious gafes with which they are provided to efcape. 
Thus manures may be conruleicd as deoompofing iiiiiiu- 
ments, pwvidcd by uaturt, and prepared by art, to a6t 
upon water fo as* to biing it to a proper llatc of atte- 
nuation. 'I'be fubflances which enter into the ctunpo- 
fltion of plants are, therefore, nothing but orodui^ts of 
the decompofition of atr and water, and combinations of 
the conflituent principles of thefe two fluids, determi- 
ned by the power which prefides in the feed, and 
which thence has pafled into the plant. 

It i now eafy to account for the efle^s of charcoal* 
powder, draw, which are made ufe of 'to cover 
ground during long drouglus with urKloubted benefit : 
they arc mechanical means of preventing tiie diflipatiou 
of moiflure, and of determining it to take the form of 
thofe gafeous fluitk which have fuch powerful efled in 
vegetation. As water is compofed of hydrogen and 
os^gen, it is not furpriflag that,, when aflkled by the 
bnucnce of the fun^ and that of eletbicity, it ii capable 
ofibrmtDg, almoft by kfcif, the fohds and fluids of ve* 
fables; uktng from the atinof()herc the carbon i| 
ftandf Id need oT, to j^ve them thi^ir moil eflfcntial chi* 
rafters. Wc fay- their uipft efTential chars^ers.^ fov 
thofe terreftri^ phuta whibh have grown in air and iaa- 
ter do not abound in prii^fplea, and tlieir.ofFgpting, 
when they ha«c any, is by no means vigorous. We 
£ec alfo, -that plants wfaiefc arc itatnratty of an- aquatic 
natttie,bave in gentral but, Ituk fmd), becimfe the me- 
diutn in wbicb Utey live and fttrntfiusonly a fmall ^ 

rqnaiitily of carbon, in prpportibn to the hydiogtn and 
conflituent prinl^tiles of water, 
lilts i| in cold and wet years, flowers 

arr full of flavour, and more 

'The germ of their teproduc* 
tion III, if the expreffion may be 

ufed^' sia ^ jG^ol dfOjm t itM is to fay, they arc loaded 
with the p^ncipto which conilkote watlgr, and cveu 
with water ttlSelf. 

Thefe obfervations, to which more m^ht be added; 
may ferve to explain why vegetation is flow and weak 
in a foil which is too much charged with faline matter, 
while it is rendered quick and vigorous by^a fmall qiian* 
ttty of this fame matter ; and why eafth/which is per- 
fe^ly lixiviated, and watered, from time to time, with 
diflilled water only, is callable of giving to bitter plants 
their bitternefs, to fwcet ones their fweetnefs, to acid 
ones thttr acidity, to aromatic ones their fpicincfs, and 
to poiionous ones their deleterious qualities ; in Ihort, 
why the Inherent charac^ters of plants are more flrorigly 
marked, in proportion as the ioil in which they grow 
is furniAcd with Qatui*al or mechanical means to pro- 
duct 
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Manure. Juc<? a*qiiantity of nccerTary to tlie formation of the 
fiibltanci H on which ihoft* rhara<^tcra depend. 

. IJ u nitroi^j or nviiiiii* pl'int can, even when {^rowing 

in .1 loll delUtiitc of nitre or fca l'alt» occafion the pro- 
iliidion of ihcfe fiiltK, it mud be alli>wed that fuch 
plants would vcjvctaic nuMC Ilion;;ly, and crintain more 
of fuel) flits, if they grew in loib more abounding in 
inatciiMls pu»pcr to foim them. That?i the ciifFcnnt 
fpiries of famphire, glaffwort, Tea wrack, &c. flourifh on 
the bordtrb of the fca, fuch foils being ftrongly impreg- 
nated with the fluids iieceffary to form the muriatic 
gas and fea fait wlticli enter itito the cotnpofition of 
thot’c plants ; wliilc the fun flower, pellitory, 3c c. fuc- 
j;c<.d t)eft in cartli whicl) js iniKcd with tlws ruins of old 
I nildlngfi, in which the materials for the produftioii of 
nitrous gas, and even of nitre itfelf, are very abundant. 
In (hort, the organisation of tlicfe plants is a real da* 
borutory for forming the forementioned falls. 

Thole plants which, for their vegeiatlcm, require the 
moil 'nflillance from the foil and manure* are very apt 
to contra^ a difagrecable talle, if either the foil or ma- 
nure are capable of fupplying the principles from which 
Jt is acquir^. The clafe Utradynamia^ particularly all 
forts of cabbages ( whidi contain fulphim ready form- 
ed), contra^ a bad tade In a foil compofed of mud and 
dung, becaufe tliefc fubdanecs, as they are deco npofed* 
fumilh a great quantity of hepatic gas, prof fulphurtfed 
hydrogen gas ; yet plants of another cbfs may grow in 
thc'fame foil, clofe by the cabbages, without partaking 
even in the ftnallefl degree of the bad tafle of the lat- 
ter. Tilt plants iafl: mentioned, wheii ^^rowing in he^ 
patic gas, retain only (o much of it as la fuffleient for 
the piodudioii of the fubibinces of which they are 
formed ; the' overplus, which could not be aiflmilatedi 
is thrown out by the excietofjr yefleb, after undergoing 
thqfe inodilications which .thjs ^geftive juices and orga- 
•nizAtionof the ptaos, aiid.the ftute of the atmofphtrei 
have produced*. 

Thut^wefee that tbdhplauta. which abound moil tp 
>oUy, ialine, and pfinciples, are generally 

fuch as requite a .manuied., Tt^^o, for in- 

ilancc, gives fpity pmin^ of alkalme fak or potiib from 
c vciy hundred weight of aftes : this plant may,' by be^ 
ing buried in the ground, be cauvertad into a teryx 
powerful manure ; while other pbuitti wfa^b thrive iw 
A middling foil, and appear as 
fuch as have not To great a 
their comporuioni and whe^ 

and left to rot, furniih very iktlr/ajlaii^ iiidh 

obfci’vationo, it may perhaps oplt ^ impbEKila hereaftiu' 
to judge, by }iie analylia of a ptantvimt only whefherlt 
lequircs a laige or a imall quantity of fnanure, but ltke>; 
wile what kinds of foil and manure are moft Rt to pro- 
mote its vegetation: wild plants alfo may ferve to Ihew 
the nature of the foil which they feem moil to floutifli 
‘in. 

Hefidcs the phyficul a6Uon of manures, they have a 
very evident mechanical aiSlion. When mixed with 
caiih, in a certain propoUion, they not only render it 
more permeable to water, but the roots of plants can, 
tfith greater cafe, acquire their proper fizc anckform iu 
it : in other esfes, manures tend to unite that earth 
which is loo loufc, and, by rendering it more tena- 
ciouif, they prevent the w'ater from being loll, and the 
noots from becoming dry. Thofe manures which arc 
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called ■ irm are failed to cold )anJ«, not only becanfc 
they rendeij them Irf, compav*!l, b\it alfo bccMule they 
take off a part of that nioilhite which firch bn Is always 
have in too gieat quantity. Cold maiiorcs, on the 
other hand, by their vifcid quality, nivi; ttuaciiy to dry 
and hot foils, attrailing and rttunsnj;. Utr a longer 
time, the moifture which comts in tiuir way. 'l‘hc 
nature of the fail mud thercfoie tk'tcnmnc kind 

of mar^ure it ftand.s in need of, and alfo wlictlicr culti- 
vating it by means of oxen or by horfes i.s prctcr- 
able ; for the maiimes produced from tlicfc two animah 
havq thofe oppofite qualities w'hich wc have above de- 
fciibed. By fuch oblervationfl, we fliall perhaj)s be 
able to refolve a queflion, refjJiCting whi-h the icuti- 
ments of cultivators in many parts of the ki: gdoin are 
much divided. 

It cannot, however, l>e denied, that the eatih is able 
■of itfelf to ferve as a bafts and fuppori to phiat.H, aiul 
that it has an adion more or lefs evident upon air, up- 
on water, and upon dung. There is a well' known me- 
thod of diflinguifbing clay from other cavrhs ; by mere- 
ly breathing upon it, a fuiell is immcdi’itely p:.ivc IvLii, 
fufficiently ttrong tolhcwthat a decompolition and :u «h 
combination have taken place. Jn fummer, after a 
drought of fome clays continuance, there always niilV.'i 
ill tlie fields a particular fmell during a fiiown of r.tin ; 
and there is no kmd of vegetable maninc which, when 
mixed with eaith, docs not knd flnih a fncil. 'Fliis 
pi*pves, that the nature of the foil mull have an inlia- 
<nce, notfMily up<ui air and upon ,dif, ii|u>n 

the effed of manures; and that hi hue we fp -.k of 
‘•thchr power, we fhould always fptcify m kind of c jrth 
they were applied to ; bccaiife when inamnes a’ :i!th 
■ ate mixed together, there enfuts an a^tioi^ and rcaciiou 
‘ more or Icfe tavonrable to vvgctuiion. 

Having examined to what dtp;rec air and v.'.Uit cnir:j, 
in-filbftauce* into the vcfl’tUof pbnts. aud I'.uing !htwn 
that the princij^al adion (T earth, of lal’ i. and of ma- 
.nttl^-confifts in prepftting, tlabttratiug, ai.d dtcompo- 
fiug thefe two fluids, and in giving to llic products of 
' their decoihpdfltion the forms they require, to accom- 
pltfh the purpofe of nature in vegetation, cur author 
, Rl^cs feme obfti^tions upon the particular efTc.ds of 
.^ipeltain^ fubilsnces ufed for improving land, fuch as 
murlf itfitc, chalk, and wood ; which are ufially 
applied either to an exhaullcd foil, in order to trflore 
'H, «e to a drooping plant, with a view to give it 
Arength. Of the efficacy of ilufe fabft ■uiccs no one 
doubts^ tmt it does not appear that we aic equally a- 
gfeed refpeAing their manner of ailing. 

Marl^>(a manm^ whole are well known, and 

. which isTound to be of the greatell benefit m thofe di- 
where it can be piocured in fuflicient qtianiity) 
IS capable of acting in the fame manner as the aiolt fcr. 
iflfe toil, when the principlcB of which it is compofed, 
namely, day, fand, calcareous earth, and mag ri' flan 
earth, are jiittly proport iontd to each oilter. Bui it is 
fometimes compact and tenacious, becaufe it contains a 
Tupet abundant portion of clay, and at other times po- 
rous and fiiable, becaufe it contains too much fand. and 
therefore is not in gencr?l flt for vegetation by iifelf. 
I'hefe confidcratmns ought always to be our guide 
when wt mean to employ mail as a manure. 

It ha.s been fuppofed that to piarl w.ig a fort of tech- 
nical expteffloo, intended to denote the bringing togc- 
V : tiler 
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IWfcure. tluT Of the (ariljy particles by m'ans of clay whenever 111 the fpring it is ncccITary to apply them to 

^^y iau'-h U ar [.ear* tu our auihor, that iU|'thcr of tbti meadows, corn litlda, &c. ibi: phnls of which aie ftifleil 
;:t :'Vv' opMaiio'i' can piopiily be called marUn^ ; be- and weakened by a luxuriant vegcUtion of weeds, the 
jiii.h iti iJtl’ii call, :dl wt ilo h, to put the foil into a nlual conlecjuencc of mild and wtt winters. 
liiiKiii. n tt> receive and to profit by the iiifluei ct of the “ When wood afht.s produce an effeCt different from 
jitiiu-fplM u", and that of tl.e rn:uui»-es nia'^c nfe of 'i In* whai is above defcrlbed, it is either bccaufe they happen 
j i'i iiliai principle r»f inail ih, tint pait of it wlinh, like to contain too much alkaline fait, or that tliey are laid 
lime, atis veiy powciiully upon the f.h'f;'ereiit aenfoim on the ground in too great quantity, or that the fields 
fiiith, ib eafily reduced to powder, lirervtices with a- to wliich they are applied were not (utficicntly wt.t to 
cidi;. and Itrds forth a qiiaiir'i) of an* bn' hies when wa- rediaiii their a^ion ; for when they are fcattered upon 
ter is poured upon it. i>ovv ihi^ nuititr, which in a cold foils, and buried by the plough before the lime of 
particular manner docs the rl^icc of ii annrc, relides fowing, they are, like lime, of great fervice. The lall- 
neithcr in clay ror in fand* Ilpon the proportion of it nientioued lubifance is very efficacious in other ciicnm- 
cUpendr. tin duiatii);i of tlie feitility it produces ; con- fiances ; and there is a well-known method of ufing it, 
feqiiently it is ol iinpoi tanct, when ue make uft of pradifed by the Germans, as /ollows ; A hepp of lime 
marl, to know which of Us confliuient parts it contains is formed Ly the fide of a heap of poor earth, and w^a- 
in the greatcfl proportion, otheiwife in fome cafts we ter is poured upon the lime ; the caiih is then thrlfWn 
fhould only add one coninion kind of earth to another, over it, and becomes impregnated with the vapours 
Hence i \i\ author infers, that for a chalky foil clay is which efcape from tlic lime while it is flaked, 'fhe 
the pioper n'.unurt, and that in fiich a foil a clay bot* earth, after being thus aerated, may be ieparateef^ and 
tom is of p<ore value tluin a gold mine. although no time remains mixed with it, is by the ope* 

“ Wocxi-ariics, as a manure, may be, in fomc refpefts, ration juft deferibed, rendered capable of giving a luau* 
complied to marl; at trull they cont*iin the fame earths riant vegetation to whatever plants may he put into it. 
as tliufe which generally enter into the conipofition of It is poffible, therefore, to aerate earth as well aa- 
ninil, but they contain a gieatcM quantity of faline fub* fluids ; for this pur|H)fe, by mixing it with ceriaio fub* 
f ni\c(-<., proceeding from the vegetables of which they ftanccB, during their decompolition, we muft ‘attach to. 
arc the rcfidue, aiid from the piocefs made ufe of in it the principles of which thofe fubftances are compo* 
tlicir condmltioii ; a procefs which inertafes their adit' fed ; from which Uiere refults a matter fo loaded with 
vil), and ihoiiL! render us careful in what manner and gas, as to forma more compound fobftapoet one 
for v\l»at purpofts we employ them. Wood afhes, which has acquired new properttea. Arabians^ for 
when fl attered over fields, at proper times and in pro- example^ who take great pains to improve their land* 
per quantities, dcliroy weeds, and encourage the vege**' are ttdeuftomed to make large pits, whicUjhey hUvvith 
tat ion ofoiiod plants. But do the afhes produce thtt animals which happen to die: thefe ]f}ls they after* 
ifTict hy a fcirt of currofive power ? 1 cannot (lays our watds cover with’ calcamus or, clayey earth ; and after 
antlior) think it ; for in tliat cafe all kinds of planta fomc lime thefc earths^ wh^ ^themfelvea are 
would indifcriiv.inatcly be a^ed upon by thendi and io ficquirc the propeAi^ manures, 

a certain degrt c dcllroycd. The .fore|j[oftf tbay at lieaft. 

• << IMides, the aihes of fre(h wood are feidom em^ dered as pro vtng» that tnpfe fubftatKM wl^tiii .wlu^ 

ployed until tlie^y have been lixiiriatedt in whicU; ftste employed freii and in pre« 

they are deprived of their cauftic principle ; thofe ailiea jtidiciu io vegetation; 
whicit arc molt commonly made ufe of for manure are when thejfl ailb 

produced ciiIkt from wtjod that has been floated in W4* go ^mentation ; or wlicn thM Iniira ^th earth 
ter, iir from turf, or from pit coalt and contain little or or i)vater» hi a proportion xdapo^ edltkjknd propofed. 
no alkaline fait. ' The grab of fields tn whi^. . poultry go la 

It appears much more probable that aibcs, when cre|»of hay, appearstobe 

laid upon ground, deftroy the weeds by a well known drfed.by.t^ tm^and of thofe hnimsls t as if fire 
effea, namely, by fuzing with cagemcb that moiftufe hid fame exmmen* 

which fcfvcd to produce thofe weeds, and which in a^ or dilu* 

fupci-abundant quantity is ncceflary to theif enilletice tad ^lUloat any other prepa* 

and fupport. Whereas thofe plants which have a firm* i adoiHi of good manure, 

er texture and a longer root, which are rendered flrpng . ^ Hot i^etions, when applicjl in fubftance 

by age and by having wUhltood the rigour of wjtiterf to plants, were cajiable of a^ing upon them, as is af- 
and which arc in fa£t the plants of wliich the fields ire firmed, in fuch a way as to corrode or burn thVm, how 
compoied, do not fufifer any damage ffom tbe tpplica* could feed which has been fwallowed, and efeaped the 
lion of the afhes ; but, on the contrary, by being freed a£tion of the digeltive powers, be prolific when thrown 
from the fuperfluous weeds which ftifled them, and out by the animal, after having remained fo long in ito* 
robbed tliem of a part of ihcir fuftcnance, they receive dung i yet we often fee oatB» lo cia:umftanccd, grow 
a quantity of noorifhment proportioned to their wants, and produce feed, la it not more confiftent with ex* 
The ftatc of relaxation and languor to which they were pcriciicc and obfervation to fuppofc, that thefe excrc- 
reduced by a fuperabundance of water, k .ves them, the mentltious fubftances, being fUll endowed with animal 
foil gets its proper coDfiftence, and the grab, corn, &c. heat, and with an organic motion, diffufe round planfs 
acquiring the ftreogth and vigour which is natural to in vegetation a deleterious principle or inflammable .gas, 
them, foon overcome the meb, rofhes, and other weeds; which deilruys them ; for foon after their application^ 
thus a good crop, of whatever the field confilU of, is pro- the foliage of the plant grows yellow, dries up, and 
duced. It is in the above manner that wood alhes aft, the plant withers, uuleb Uiere happens a fhower of rain 

which 
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which irvlvca it. When thcfc fubftances arc diluted, animal kiiAlom; they refi (I every kind of culture, as Manure, 
by being mixed v/iih water and earth, llicy lofe that ihofe animal rcDlt every effort to tame them, 
principle which ia fo dcftiuftivc lo vegetable life, and “ Althoigh experience has taught the nemifh far- 
an incipient fermentation augments llieir power as a mers, that cxntmcntilious lubi^ances are more aCiivc in 
manure, fo that they may be immediately made ulc of their natural Hate than v\ hen dried, yet it cannot Ijc ilc- 
without any apprehenfioii cf injuiy from their tffedts. nitd that drying them, and reducing ll em into powder, 

h roimtinu's vtiy advantageous, beiaulc in that Hate 
they aic much kfs offeril'vc, are cufily iranfpoited to 
any didance, and may be ufed when moll crnvi in'eiit 
or moft proper. In many cities the inhabitanib pay to 
have their privies emptied : in other places, ihofe who 
empty them pay for their contents ; and it would alto- 
nifli any one to be told how great a revenue is produced 
ill the city of Lide in Fianders by the fale of this kii:d 
of manure. I am, however (lays our author), far from 
thinking that it is right, in all rafes, to employ tt m 
the above mtiitioned ffatc of tonceutratbn ; it vi'ouff! 


be better, in my opinion, to follow the example of the 
Flimifh farmers, who ufe it the fiifl year for the culti- 
vation of plants for oil, or for hemp or flax ; and the 
fecond year for the beft kinds of grain : thus obtaining 
two crops, initead of one, without any farther prepara- 
tion of the land. What is faid above may be applied 
alfo to the manures produced from the durg of cattle, 
poultry, See. (particularly to pigeoiib dung, the mofl 
mit a gitater fault, than to put more than a certain powerful manure cf its kind), rH which, by being dried 
ouantity of them into the water he means to make ufe and powdered before they are ufed, lofe a gre^t portion 
of to water hie young plants; in (horl, this kind of ina^ of their adivity. From theft; obfervatlons another fad 
mire i« to be ufed In a very fparhig mariner; and he that may be deduced, namely, that manure flrould not be 
is too prodigd of it will 6nd, to hi§ colt, that excefs, taken from the place where it lias been thrown together 
of that which is otfadrwife beneficial, becomes as until the feafon of the year and the iUte of the land are 
fyjl^ fuch that it maybe put into the ground as fooii as it ic 

** mvft certainly be allowed, that excremcniStidui brought to it. io fome dillrida a very injurious culiom 
fobllarccs art a very advantageous manute for cold/olk^ prevails of carrying the manure into tlie fields, and iea- 
(uked to iiv>ft vtgetiUe prbdndions ; a long ibrpe- Ving it there formed into fmali heaps, expofed for fomc 
Tfcnce to the elements ; during which time, either the 

th^ lackopwledgcd fnte]%b]^^\the^^ Ant And wind dry up its natural moillure, leaving a mah 

ought tp \flt confi^tt^as tb the '^ch is much lefs adive ; or the rain diffulvcb and car- 

prqiidfce ,tW W !>***» raifed. ariinft tfeif fort of ma> lies away the cxtra6\ivc part impregnated with the fait. 
Durci tbet the h^d mfihi wjMch have l^n Tliiii kind of brine, which is the moil powerful part lif 

attributed to ofed hi the jftate in which ?b Ac manure, penetrates the earth to a conHclcrablc clcpth, 

is tikcft out of priwi^dtC' arc not Ae>^iiiug of a and flicwB (by the thick tufts which arife in tboft pla- 
prejudteed imagin^Ui thScy may have arifeh ces» aiul which produce more ttiaw than grain) that 

Saving been r^e.iife of at an improper, time, nr in top manure ought to be put into Uie ground as form as it is 
great ciuaniUy ; or from ha having been app]i^ brought to it, becauft it then pofliffes its full force and 

and for the ^Itivariottof (rfaats to U not and copfequently would be thin uftd to the 

manure cha*gc*.J^ fmtH' ^ We hare aJway# at hand the meana of compofuig. 
lame effeil ia by taUklo^Vt^ frpa?; I great wiiety pf vegetable and animal fubftances, 

)y. Striking eaamplel <a fophyirilmiret at, when brought into a proper Hate, and 

rtrawberry wd io the violet, land, eoiitribute to ita fertility. Clicmiftry 
in the woo^a are .compr<d td‘ ; M us a namber of fublUncea, which, although 
fomc of our over-manured gardens , alifo id tbe'letttfecv i Soh^.nlo! frparatcly they tend to diminilh the fertili- 
*and fome other plants, when thofe raifed for fale by the fing ^udity of the earUi, are Jret capable, by being 
‘gaidenets about Paris ate compared to thofe of fome 'commed, of forming eaccUent nanurea; fuch, for in- 
particular kitchen gardens. In the markets of fofde Ssnee, iatbat faponaceous combroation which is produ- 
eities, the clrrou, turnips, and potatoes of. the ficMs, <*d from a mixture of pe^, oil, and earth. What an 
are preferred to the fame kind of roou cultivated by advantage it muM be, ii; inftead of being fpiring of 
the gardeners (a) ; for though the laft are of a laiger manure, the inhabkanta of the country wouU endea* 
fize, they have not f(f good a flavour. Some rege- vour to increafe the number of theie rcfources, and to 
..taUei, therefore, are like certain wild fpecies of the render them more beneficial, by employii^ them in a 

• more 


(a) We be|ieve they are univcrfally preferable. 
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Mafon. the year I779i when the city of Lomlonl and lomc 
^ otiitr conuniTc'iHl to ivnu» agreed to prckiit|lhcir peti- 
tions to parliament tor a more economli al expenditaie 
of the public money, and a more etpial reprefentation 
of the people, Mr Mafmi came forward, and look an 
active p.irt in pn>moting tliefc deligtej, as one who was 
fvnivinced of their importanei* and lueeflity. When 
the county of York alfcinblcd, on the j^oth of l)ec»?m- 
licr 177c), and refolved imaniinoufly, “ that a committee 
of corrcfpondencc (hoiild be appointed, for the eifec- 
tually promoting the object of the petition then agieed 
to, and alb) to prepare a plan of ti[ffii\ui'v>n to fupport that 
land.ible reform, and fneh other mcafures a»i may coii- 
ihire to relfore the fn/^dom of purhamentf^ he was cho- 
fen upon the committee, and was confulted with, or af- 
fifted in drawing up ihofe various high-fpirited relolationa 
arid addrelTts to the public, for v^hicli the Vorklhirc com- 
mittee was, fo celebrated ; and which was afterwaids gene- 
raMy adopted by tht oUier alToeialcd bodies of reformers. 
This part of hia conduCi is furtly entitled to no praife, 
7 ''hinking as we do of the parliaroentary reformers, we 
carnoi I ut rcgn*t that a man of Mr Mafoo's talents 
and viriius (lioiiid have embarked in their dangerous 
pur fails ; and thotigh we perceived Icfs hazard in thofc 
pnrfuirs than wc do, we fhould ilill confrdcr them as un- 
luitable to the charader of a clergyman. Our author, 
however, was of a different opinion. In reply to a cen- 
iurc palled by a dignified clergyman on the pcdtiical 
condud of hinilVlf and fomc of hia reverend brethreo, 
)u piibliibcd, without his name indeed, a I'pirited de- 
fence of their prot;eedirigs anddchgns in fome of the 
country papers. The York committee, too, at its next 
ijiecting, rtfolved, that a Proteftant, by catering 
into holy ord«.rs, does not abandon his civil rights;” 
they alfo refolved, that the thanks of the committee 
be given to lliofc reverend gentlemen who, thus prefer* 
ring the juiblic good to their own private emohiinents, 
have llood fortii the firm friends to the true iatcrcffs of 
their country,” 

Mr Mafon, however, (bowed, by his fabfequrtt con- 
. duct, that however earneiUy he might wi(h for what he 
iluubtlefi conttdered as an expedient reform in the com- 
mons' houfe of Parliament, he was (irmly attached to the 
Britifh contiitution He was indeed' a whig ; biit he wat 
a whig of the old fchool. In the beginning of 17^4, 
when the reformers had betrayed the principles of 
I'rcnch democrates, he diferted them, and ranged him- 
klf under the banners of the fervants of the crown ; and 
for this conduct, which was certainly confident, he has 
been plentifully traduced by our Jacobin joUrnaKfls as 
an ahrmid, who not only dcTerted his old friends, but 
afciibed to them a certain degree of guilt and political 
depravity. 

The death of this j^eat and good man, which hap- 
pened in April 1797, waa occafioned neither by age 
nor by iaveterate difeafe. As he was depping toto his 
chariot, his foot flipped, and his (bin grazed againft the 
ttep. This accident had taken place leveral days before 
he paid the proper attention to it ; and on April the 
3d a mortification enfued, which, in the fpacc of forty- 
eight hours, put a period to his life. 

That he was a fcholar . and a poet of high eminence 
is univerfally acknowledged \ and we are affured, that 
his {lofthiiraous works, wlicn publtfhed, will not detrad 
from his living fame. In private life, though he affedt- 
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ptrliAps too much the fadldlrtua manners* of Mr Murouiy. 
Ciny, wht)l’e genius he eltimatcd with a degree of eii-. * 
thufiafin arnmniting alinolt to idolatry, lilb charadler '• 

wa« diilingnilhcd by philanthropy and the moll fervid * 
fncndlliips ; and he may be coniulered as a man who 
nicrita to be ranked with the ablefl I'nppurters of britilh 
liberty and Britilh morals. 

FrisE masonry, is a fubjeft which, after the co- 
pious detail given in the Enryclopitdin of its lodges, and 
wardens, and grand mafiers, we fliould not have refn- 
med in ihis place, but to warn our countrymen agaiuti 
the pernicious fiiperftnidures which have been rallVd 
by the French and Germans on the fimple fyllem|of 
Britifh mafonry. . , 

Much falfehood is currenr refpediiig the origin rfnd 
antiquity of the inafonic airociations. That the l)io- 
iiyfiacs of Alia Minor were a locicty of architects and 
engineers, who had the cxclullve privilege of building 
temples, Itadia, and theatres, under the myficri9us tii- 
telagc of Bacchus feems to l>e unqueitionablc. “ VVe 
are alfo certain, that there was a iimilsr trailing 
tion during the dark ages in Chriitian liurope, which 
monopolized the building of great churches and caffles, 
and enjoyed many privileges under the patronage of the 
various fovereigns. Circuaallances (fays Dr Robifon), 
which it would be tedious to enumerate and difeufi, 
contimied this affociation longer in Britain than on the 
continent but there is no good evidence, that, ante- 
rior to the year 164B, any man fought admiffion into it, 
who was not either a builder by prcrfeffioii, or at leaCt 
flailed in the fctence of ArchfteAure. At that period, 
indeed, Mt Afhinble, the famous antiquary (fre Ash* 

MOWS, Efuyet*), waaadmitted into a lodge at Warring- 
ton, togetW wkh his fkherdn-Uw Ccil^l Mainwar- 
ing ; and thefe are the djftiodf aiid unequivocal in* 
ftaUces that we have of men unconnefted 

with the operative mAfonH^ing received ipto their my* 
fterious fraternitv. The ftcrecy, however, t^the lodges, 
made them fit plactt for the meeriogs of ibyalifis ; 
and Bccordinriy many rOyaltfis lK^ freetnafons, 

^ Nay, the rkual of, the mailer'a Ifcgiee feems to have 
been formed, or perhaps twifted from its original infti- 
tution, (b as to give an opportunity of founding the 
political principles of the candidate, and of the whole 
brethrefi pmfent. For it bears fo eafy an adaptation to 
the death of the king, to the overturning of the vene- 
rable cOnftitutibn of the Englilh government of three 
orders by ja mean detpObisiicyaand us r^eAabU(hment by 
the eflbrt&of tbta would ftait into 

Cf eiy pevlup^s the ceiemonial, and could 

hiu^y^fildto the countenances .*and behaviour 

of the brethren, how th^ were affeded.” 

This foppofition i*eceivcs much countenance from the 
well known fa^, that ** Charles II. was made a mafun, 
and frequented the lodges. It is not unlikely, that be- * 
fides the amufement of a vacant hour, which Was el- 
ways agreeable to him, he had pleafure in meeting with 
his loyal friends, and in the occupations of the lodge, 
which recalled to bis mind their attachment and fer vices. 

His brother and fucceflbr James Tl. was of a more feri- 
ous andmfianly call of mind, and had little pleafure Th 
the frivolous ceremonies of mafonry. He did not fre- 
quent the lodges. But, by this time, they werfc the 
refort of many perfons who were not of the profeflion, 
or members of the trading corporation. This circum- 

Aance, 
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Mafoorf. ftancer all probability, produced the denominations 
of/m* and accepted niafons. A perfon who has the pri- 
vilege of working at any incorporated ttade, ia laid to 
be a freeman of that trade. Others were accepted ai 
brethren, and admitted to a kind of honorary freedom ; 
as is tlie cafe in many other trades and incorporations, 
without having (as far as we can learn for certain) a 
legal title to cam a livelihood by the cxerctfc of it.'* 

It was not till fome years after this period that the 
klges made open profeffion of the cultivation of gene- 
1^1 benevolence, and that the grand aim of the fratirnity 
to enforce the cxcrcife of all the focial virUies. 

J ^he eflablilhnient of a fund fur the relief of unfort u- 
atc brethren did not take place till the very end of the 
lift century ; and we may prefume, that it was brought 
about by the warm recommendations of fome benevolent 
members, who wo\ild tiaturally enforce it by addreifea to 
their alfcmbled brethren. Hence the probable origin of 
thofe philanllwopicdifcourfes, wbidi arc occaftoually 
delivered in the lodges by one of the brethitin as |Ui 
official talk. 

. I'he faioafted philanthropy of mafons ferves, however, 
another jpurpofe. The^ inquifttive are always prying 
and .tcazmg, eager to difeover the fecretsof their neigh* 
hours ; and hence tlic brethren are induced to fay, that 
univerfal beneficence is the great akn of the ord^, for 
It is the only point on wluch they ,are at liberty to 
fpeak. They forget, that univerfal bcaeliccflce and 
philanthropy anr iocoaiiftent with the exctaliveaiid Rio- 
Ao^bzing fpirk of an aflboSation, which not only oon* 
fines its l^neyolence to its own membeTs (like my other 
charitable aflbeiatton), bat boards upsow hotim.p* 
eftimabic iecrets, whole naturd tendency, is 

to form the heart to. this g^lifrous and ir^cono^, 
and infplre us with Ipve tp pvo^e 

World cannot fee the ]firompu« 

bHc viewabrincipk or lihotivc fn powerful jn* 
duces a mtfon to be /^good aith) kind. The broUieriaysi 
that publi^. would vob it ot ita fistce % and wc moft 
take him at ms words had opr curiofity ii fo mndb the 
more excited, to learn wfilk am i^iect^s which hate 
(b lingular a quality!^ be totally onldce 

the pnuciplW of fcitacef pfhich produce their efiefts 
only when made poUic; , 

from this account of niMeiity^ it woidd^-appear to 
have he^ at firft a loyal alIbciatkMii wad it waii 
ctrrm over from England to 

mafons abroad ^ , 

from Great Bntam^vikWih'lip 
by the zealous adhereiMli - 

with their tfUfertuastp .■ 

try; apdjt was colcivated by the Reteb •thaiim'qe : 
• fuitedto the tafte and htbnsof that lugMy {i^diWi 
and frivolous people. To the three fifapk Brit^ 'de* 
'grees of appmHce^feiiim-eraftt and mafietf they gvwfoi 
ally "added degrees innumerable, all decorated wififfiara 
and ribbons*; and into their lodges they mtrodneed dtic 
impieties and feditious do^rines of Voltaire and the 
other philofophifts. Indeed, if the account which the 
Abbe BaiTud gives of mafonry be juft, it imill be ad- 
hibit ted, that even the fecretsof the moft ancient lodges, 
tltough in one fenfe hamilefs and juft, are fo exprdled, 
that they may be esffily twifted to very dangerous pur« 
pofes. This author was advanced by a few friends to 
the degree of mafter, without being obliged to take the 
SuspL. Voim 11 . Part L 


uath of felpecy and being funiifhed with the figns, I»c Mifo'jrv. 
got admiflLn into a lodge, u hi:re be heard the fecrct 
leguldrly commuiiicaled, with all the ordinary forms, 
to an apprentice. “ It would be ufelt fs, fays ht, to de- 
icribe the ceremonials and triaU 00 Inch occafious ; for 
in tlic firft degrees, they arc iioihiug more than the play 
of children. I'he grandobje^ was the eomtnimicatiu:) of 
the famous femt, when the cwiilidate u»s ordettd U) 
approach nearer to the venerable. At th'it inoment, 
the brethren, wIki had been armed with IVords for tike 
occafion, drawing up in two hues, licit! their Iwu'^ds 
devaited, leaning the points towards each other, and 
formed what in mafonry is tailed the arc/j oj jhrl. Tli.; 
candidate pafied under ibis arch to a fort cf altar eleva- 
ted on tkvo fteps, at the fariheft end of the lodge, d'he 
mafter, jfcated in an arm chair, or a fort id throne, l>c> 
hind this altar, pronounced a long difeourfe; on the invi. 
olabilily of the fecret which was to be im;^arted, and on 
the dangci of breaking the oath which the candidate 
was going to take. He pointed to the naked fwords, 

W'bich were always ready to pierce tlic bicaft of the 
traitor ; and declared to him that it wae inipolTible to 
cfcape their vengeance. The candidate then fworc, 
that rather than betray the fecret, he contented to 
have his head cut eff, his heart aud entrails 101 n out, 
and Ills alhes caft before the winds.” Havhig t ikcn 
the oath, the mafter laid the following wuiiIb to him 
«My dear brother, the fecret of mrionry co.'!fifts in 
thefe wards, cq^atirv AMO liBEXTy; all mm ararjuaf 
and fret f all nun are brethren,^* The mailer did not 
Utter another fyllabk, and every body embraced the new 
hr^iber e^ual and free. The lodge broke up, and wc 
gayly adjourned to a mafonic repalt” 

In the Britifii lodges, the author admits, that no 
other iiiteipietatiQB is given to tliis famous fecret, than 
that^ as aU men are children of one common parent, 
a^ creatoits of the fame God, the) are in duty bound 
to love and hdp each other as brethren ; but he con- 
tends, that in France it was diftcrently interpreted; 
and he fupports fats opinion by the following arguments: 

.On the I Zifa of Auguft 1792, Louis XVT. was car* 

' rkd a prifpnt^ to the tower of the UmpL\ fo called be- 
caufil it formerly' belonged to the knights templars. 

On^that day, the rebel aftembly decreed, that to the 
the dale of equality (hould be added in 
fiflfarein all otd>lic v&a ; and the decree itfelf was da- 
ted, the four^ year of liberty ^ the fijrlt year and firiiday 
o( ffua&y. It was oa that day, for the iirli: time, that 
tm.|ccf>et cf fiee<««udbmy was made public; thatfe- 
> eiOl^ftear to tbesa, tad viddeh they preferved with all 
the:»ioift inviolabte oath. At the read- 
they exclaimed, have 
:#mgth ftiececded, and France Is no other than an iin- 
'«Mfe tod{pe» Tlie whole Pirieineh people arc free ma- 
And the whole univcife will follow their tx- 

I witnefled (fi^s ottranthor) this enthufiafin ; I 
heard the ooovfffatkuift to winch it gave rife ; I faw 
mafons, till then the moft tefemd, who freely and open- 
ly declared, * Yea, at' length the grand uhjtdt, of free- 
mafbnry is accomplifted, Ba^A9.iTy tad tiBtRTY ; all 
men are equal emd braibere 9 idi men are free. Tiut was 
the whole fubftance of our do&rine, the olycdt of our 
wtihes, the whole of our ^rand fecret < 

This is a very lerious charge againft the original fe- 
Z cm 
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Mifonry. crtt of irr.fonry, as it waft undrrlloov.1 in F#ncc ; and 
thonjdi the anlhordocft not bring it directly ^rainii the 
lame fec’-ot as nncUrflood in Britain, he ytT feeins to 
fav, that in i?V lodge*, the following qucltion is put to 
the randidatt before he. U entrulted with any fecrct 
•• B: other, arc you dlfpofed to execute all the orders of 
the grand maftcr, though you were to receive contrary 
oiders from a king, an empen^r, or any other fovcrei‘*m 
whatever And as the bioiher is obliged to promife 
this unlimited obedience, it is cafy to conceive how much 
a traitorous confpiracy may he promoted by mean* of 
mafon lodges. The allegorical llory which is told at the 
conferring of the degree of mafter, is capable of yaiions 
and even contrary interpretations ; for though in this 
country it was oriininlly rendered fubfervient to the 
purpoies of the roy.ildU, in the occult lodges on the 
conii-;rnt it has been made the vehicle of ireafon and 

When the degree of maller-mafon is to be conferred, 
the lodge is hung round with black. In the middle la 
a coffin covered with a pall, the brethren (landing round 
ft ill attitudes denoting forrow and revenge. When the 
new adept is admitted, the mafter relates to him the 

following liiftory or fable : r i. t. 

Adoniram prefided over the payment of the work- 
men who were building the temple by SolomWs or- 
dtrs. I'hcy were three thoufand workmen. That each 
one might receive his due, Adoniram divided them into 
three clafTcs, app»-enticcs, fellow crafts, and matters. 
He entruded e tch clafs with a word, figns, and a gnpe, 
by vihich they might be recognifed. Each clals waa 
to prtfetvc the gre^tcil fecrccy as to thefe figns and 
words. I'hrcc of the fellow-crafts, wilhing to know 
the word, n’'*d I'v that means obtain the falary. Of 
nrafter, hid thniMelvcs in the temple, and each potted 
hin'uif at a dtfl'erent gate. At the ofoal time when 
Adonham c’ame to fhut the gates of the temple, the 
firll r)f the three met him. and demanded the word of 
the ma/hrs; Adoniiam refufed to give it, and received 
a violcr.t hlow' with a (lick on his head. He dies to 
another gale, is mi'i, challenged, and treated in aiimtlar 
manner by the fccor.d : dying to the third door, he is 
killed by the fdlow-craft potted there, on hiS refijfing. 
to btiray the word. His affaflins buried him under a beep 
of riibbifh, and marked the fpot with a branch of tcaua» 

“ Adoniram’s ahlence gave great nncafinefs to Solo- 
mou and the matters. He is fought for every where : at 
length one of the matters difeovers the corpfe, and, ta- 
king it by the finger, the finger parted from the hand; 
he took it by the wrift, and it parted from the arttt ; 
when the mailer, in aftoniOimcnt, cried out, . 

which the craft interprets by ^ the fijb pArti fnam 

^ I. eft Adoniram (hoAd have revealed the wh/, the 
maftere convened and agreed to change it, a^d to fub- 
ilitutc the words Mac Benac $ facred words, that free- 
mafons dare not pronounce out of the lodffCi,nild there 
each only pronounces one fyllabU, leaving bia neighbour 
to prononnee the other.*' ^ 

The hiftory finilhfd^ the adept is irformed, that the 
object of the degree he has juft received is to recover 
the word lofi by the death of Adoiiiraru, and to re- 
venge this martyr of the mau/iiic fecrtcy. 1 he gener- 
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ality of mafons, looking upon this hittory as no. mo'-e Mj.fonry. 
than a fi'.blc, and the ceriinonits as ptierile, therm- 
Itlvts very little trouble to fcarch firtlur into ilicfc 
iny tt erics. 

'rht'fe fports, however, affumc a more fcrlons alpei^it 
when we arrive at the degree of elctl (/w.v). 'i’hi.. Re- 
gret* is fiibdivijcd into two parts ; the lirft has rhe re- y 
veuging of Adoniram for its objet^f, the other to recover 
the ronrd^ or rather the facred doCfnne wliich it cx- 
prefled, and which has been loft. 

In this degree of all the brethren appear drtflt 
in black, wearing a hreall-piece on the left fide, iju 
which is embroidered a death's head, a bone, and 
poignard, tucircled by the motto of Conquer or die. T 
fame motto is embroidered on h ribband which thc^ 
wear in faltier. Every thing breathes death and re- 
venge. 'i’hc candidate is led into the lodge blindfolded, 
with bloody glove.* on his hands. An a<iept with » 
poignard in hia hand threatens to run him through the 
heart for the crime with wliich l|e is accufed. After va- 
rious fi ights, he obtains his life, on condition tliat he will 
revenge the father of mafonry in the^death of bt$ attafiin. 

He is fiiCwn to a dark cavern. He is to penetrate into 
it ; and they call to him, Strike all "that (hall oppofe 
you ; enter, defend yourfelf, and avenge our matter ; at 
that price you (hall receive the degree of eledl. A 
poignard in his right hand, a lamp in his left, he pro^ 
ceeds; a pbantoni op^ifes hts pafTaj^ t he henrs the 
fame voice repeati Strike, . avenge there is hia 

afiTafltn. He ftrikes, and the, blood Aowi^--^Striike off 
hir lkead» the voice repcjits ttpd the bcM of ^hc corpfe 
is lying at Ipk feet. Heiriaes it by ^ luiir (a), and 
triumj^aotly carries. it back stt a proof .of, bis viAory > 
flws It:.t0;b!eh of ts judged worthy, 

ofi^'enewd^fr^ *' 

Our autbbr faysj^ ^ 

foDS wbetliCT Ubis appn^fti^^ ita ferocity an^ etiirder 
had neveir given tbenv the Mea, that the bead, id be cut 
off was thajt of kings \ but ; they 
an idea bad never occumd ’to tfi^;f'Ytnbh re.r 

volution, bad convinced tbentof tbe faSi. At this in- 
deed we are not fuiprifed^ ; The Hiriim ta 

(aici to have, busn a kmgt and wb)r (houHibe 
young ded have fuppafedi ^en ftabbii^ thai af- 
faifi^ be thiimng. ^0 ^' a? ;rejflcJdc,i‘ The cere- 
nkiny, Wghbft de- 


gree^ a^ 
of the 

peigwrafStf^r^ 


ot^dile;; ><^0 mafona 
,,„^^ti^iklfiiiation at the 
it js remembered, 
,p^^.,^ektdthofe unfeen fu- 
ll) fiiveretgiis, die atrocities 


of tbiieV6li|j^:‘^bid thm interpret 

this (kockitOg lemmony as it is interpreted the” Abbe. , 

It was die fame with refpeft to the religious part of 
this degree, where the adept is at once pontiff and fa- ' 
drificer with the reft of tl^ brethieo. Vetted in the 
ornaments of the priettbood, they oifei^breld and wine, 
according to the order of Melchifedec. The iectet ob- 
ject of this ceremony is to rc’ettahlitti religious equa- 
lity, and to exhibit all men equally priefts and pontiffs, 
to recal the brethren to natural religion, and to perv^ 
Aiade tlifrm that the religion of Moles and of Chrill had 
violated religious equality and liberty by the diftindliorv 

of 


(a) The reader may eafily conceive that this corpfe it no more than a mannikin containing bladders full of blcock 
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MtCof.jy of pneflfi and laity. It w »8 the revolution ap^am which taught in 
opened the eyes of many of tlie adepts, wlio then owned 
\ that they had been dupes to this impiety, as they had 

been to the regieide eHay in the former part. 

Our author treats the fraternity of tht occult lodges 
through the higher degrees of Scotch mafonry, thofe 
of the Roiicrucians, and that of the knights Kadofeh ; 

L and I'ums up his account in the following terms : ^ 

\ “ In the two fiift. degrees*, that is to lay, in thofe of 

\qf>prcnhce and fe/h'Uf-criift^ the feft begins by throwing 
<mt its equality and liberty. After that, it occupies 
ilje attention of its novices with puerile games of fiater- 
Tihy or mafonic repafts; but it already trakis its adepts 
ik the profoundert fcctecy by the moft frightfuboaihs. 

9 ^^ In that of mqflerf *i{ relates the allegorical htdory 
of Adoniram, who is to be avenged and of the ^ord^ 
which is to be recovered. 

In the degree of it trains the adepts to ven- 
geance, without pointing out the perfon on whom it is 
to fan. It carries them back to the time of the pa- 
triarchs, when, ac^rdtng to them, men knew no reli- 
gion but that of-nature, and when every body ttraa e- 

S ually pmft and ponttfEL But it had not is yet declared 
lat all ieligion revealed fiike the time of th^ pattiarchi 
was to be thrown. tt(ide« 

** This la 4 myftery is only developed in the Scotch 
degree/ There the brethren are declared free t - The 
word fo long foo^lt for Is, Deifm; it is the worihip of 
Jehovah, Tim ns was known. Co th^ phOofophers of ns^ 
turCr The the pontiff df Je;ho- 

vah ; and fucii is tlie grand myftery by whichibe ts’en^ 

c. e. ^ 
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bibU’. Wilhout Jire^lly queftioning this 
aifertion, vf- only beg have to put our countrymen in 
remembrance, that Frciicli and German rna.'onry, r.s it 
was deiivid from IWitain, mud have been onglnally as 
harmlcfs an our own ; and to call llrcir attention to the 
mondrous luperdnidurCvS of iinphiy auJ rebellion which 
ill chefe com. tries have been railed upon our foundation. 
Have there been no fymptoms of fedition and irrcligioa 
among us, fince the commencement of the French re- 
volution, that we (hould be fo confident that the equa- 
lity and liberty of our lodges w ill never degenerate into 
the equality and liberty of the French Jacobins? Thla 
cannot be faid ; for it has been proved, tliat tliere arr 
feveial occult lodges in Britain; and what fecurity have 
we, or what fecuritv can we receive, that their mmlcr 
will not increafe ? l*he legiflature indeed has lately laid 
feme falutary reftraints on tlie meetings of inafons ; but 
fuch is the nature of ihefe meetings, that nothing can ef- 
fectually fecure us againft the introdudion of the higher 
myfteries, but the voluntary fhutting up for a time of 
all lodges* This has been done by the honcit mafons 
in Germany ; and why may it not be done by the ma- 
foos in Britain ? The fund for the relief of poor bitth- 
ren may furely be managed without fecrecy ; the figiis 
and gppe may be communicated without the *iu(rJ, or 
exadmg a promile of implicit obedience ; and the niiu- 
duifiiing of the joys of a focial hour would be no great 
iacnfice to the peace of a country. 

But IS Britiih mafonry really fo liarmK u as the 
younger mafons wifti ns to btlicvt ? The writer of thiL' 
refte^ons was never initiatoi in its mydcrics, ai d 
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tneated from tbdt darkpeis tdi whicb the froj^iieli^ tliemfore eimtiot, frpm his own knowlcdgi*, fay what is 
Involved* ^ their tendency ; but he has no hcfiUtiou to affiim, be- 

^ ' ^9 in the disgr^e catife be believes himfelf able to dcmonlhatt, that it k 

dcftro^«4 the' ^nft gpvfiijy immoral to promife Implicit obedience to un- 

-known fuperiors, onto fwear that one will keep invio- 
pelpiid. on Xhi is ti^ atengfd' Tate a fecret,Ha the nauuc of which he is an abfolutc 

the hrs^threllY'tbe puntilfc of Jihoikh. * ftrangcr* He hopes, indcid, and is inclined to believe, 

oa%is n!cept{Qti.as>'Kildbfc^^ that, in the decent lodges of Britain, the candidate is 


is the kingi who is to be 
kiUed to .ilvMge: thej^rand maffer Mblny^ and the ordar 
of the* mafws l^ctnoia of the knights .tet^phrsv ^ The 
reiimon which to be iteftroyed' taiteovcT the 
me. true deft rine#. is the religioii bf Chrift» Ibunded 
oa revdatfep, This word toils full ektan*> 

and 9thr9y^ to be eftaW%d5 by' the tc^'wvenh^ ^ 

tht attarand the|birone^f jHv'V’r'bd ob^'en^ to any human being. The myftents of 

i apj* muff relate to fomethiug which is either im- 

and laudable 8 , though innocent; or 

and immoral. To confine to a fed any in- 


afTured, before hp is required to take the oath, that the 
fecrct to bebommnmcated, and the obedience which lie 
is to pay, militate m no refpeft againtl the civil govein- 
meilt or reb^oa of his country ; but ilill if the fe- 
rn^ contain information of value, it is, in his fipinitm, 
km, it afeeret; Snd he camot conceive upon 
« native of Britain can promife uuliinii- 


tlie whole fyffcajiT*! . . , , , 
by its gradual ea^datii^l^ 
equa/f/y and^* /firf/yi ’ of ■ iW^ " 
mafonry to be av^ge 


7 which is laudable and important, is fu:e!y 


ged, tl^hc pattof genuine phiUnlhropi Its ; toad- 

, leading the adepts mm feCtet to tntoff tremetiddus oaths in the midll of fri- 


tiates Ihem into the whole Jacobhilcsd code ato|dements, is to vtolaSe one o£ 

•lion.” piipeptaof our holy religion; stud, as r 

. If this account of mafonry be not greatly eaagger* .1.... j • 

ated, what ire vrs to think of thofe men amoitg oUr> 
ielvei, .wilt), fince the publication of the Abbe Barruel^s 
book and Dr Robifon’s, have difplayed a v:eal for the 
propdgition of ihtir mylltries, by which they feemed 
to be formerly equated, and to which the import 
anpe of the btifincfs that, by their own account, is 
tni' faded in the lodges, cannot be thought to bear an 
adequHte proportion ? It is not enough to lay that Bti- 
tilh mafonry is harmlcfs, and that tht (quality and /i- 
taught in our lodges are the equality aud liberty 


the moll fiicrcJ 
no man will pre- 
rindicate dangerous and immorsl myfiencs, tna- 
fomy appOTt, in every point in which it can be placed, 
an afitK:iati'Hi which no gikid Chnltiamwill think him- 
fclf at liberty to encotftage, 

MASUAH (Btc Massoah, Enryd,:) \s in latitude 
15'' 35' 5' north, and in longitude 39'^ 36' 30 call ol 
'Greenwich. On the sad of 8eptember.i759 Mr llniee 
found the variation of the needle at Mafuaii to be 12*^ 

MATMAI, or Matsu MAI, is the largcft of the Ku- 
rile ifluids ; and if it be not indc'jcndciit, is tributary 
'/ z to 



M»yo»g«, 

M4^uw. 
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rJmc, Milt- 13 gene I 
utlweil fiJe. lett clej. 
icl'i?. It is a one jar 


MAY 

to Japan. The i'apital town of the fame 
mai, is fitnatcd on the fea-ihorc, on the Tout 
It was built and is inhabited by the JapanclVr. it is a 
fortified jdaec, furnifhed with artillery, and defended by 
a numerous garrifon. The ifland of Matmni i$ the place 
r»f exile for perfons of diftintiioii at Japan : it is fepa- 
rated from that empire by only a narrow channel, but 
which is confidered as dangerom, becaufe the eupes, 
which proje^i on both ftdes, render the navigation dif- 
ficult. 'rhe people are faid to be Uniiblc to fiiend- 
ibip, horpiiable, generous, and humane. 

MAYORGA (Martin de). See Don Martin, he. 
in this SuppL 

MAYOW (John), whofe difcoveiies in chemiftry 
have allonilhcd the fcicnlific part of the pubKc, defeend* 
ed, lays Wood, from a genteel family Jiving at Bm ii» 
tlic county of CoruwalL His father was probably a 
younger fon, bred to bufintfa ; for our author was born 
in Fleet-rtreet, London, in the parilh of St Dun (tan’s hi 
the Welt. At what fcliool he received the rudiments of 
his education, a circumdance* which the biographers of 
intn eminent in the republic of letters fhould never omit, 
we have not been able to learn ; but on the 27th of 
September 166 r, when he had jull completed hia 16th 
year, he was admitted a fcholar of Wadltam college, Oit« 
fold. Some time afterwards, on the recommendation 
of Henry Coventry, Efq: one of the fecretariea of flatr,. 
he was cholVn ])rob4t!uneT felJovr of All-fouls college* 
As Wood informs us that he had here a LtgtjPs flace^^ 
an txpitiTion by which we uuderftaud a law-Mtowthip^ 
it is iMit wonderful that be took hift degrees In the civil 
law, though phyfic and the phyfical fcicnces were the 
favourite objeds of his ftudy. He was indeed an emir 
iicnt phylicisn, pradifing both in London and in Batb» 
but in the htter city chiefly in the fummer months, till 
the year 1679, when he died, fome time during the 
month of September, in the houfc of an apothecary in* 
Yuik Ituet, Covtnt Garden, and was buried in the 
churcli of that parillt He had been married'^ fays Wood# 
a little before his death, not ^together to his content ; 
and indeed he mull have been very diTcontcntcd, if he 
ehofe to die in the houft of a friend' rather than in hia 
♦l A'ii. He publiflu'd, “ Tra£latus quioque medico phy- 
iici, I. l)c faliiitro; ?. De rerpirationt} 3. De rcfpifa* 
tioiic foetus in utero et ovo ; 4. De motu mufculari ef- 
Ipiiitibua animalibus ; 5. De Rachitidc/' Thefe wcr« 
publillicd together in flvo at Oxford, in 1674; but 
there iv an edi*ion of two of them, •‘^De rcfjpiraiknie,^’ 
and ** De Rachitidc,'’ publKhed togcthcr-'ac Leaden kt 
1O71. • 

"Lhr fame of this author has been lately revived and 
otciuleil by Dr Beddoes, who publiihed, in ‘17901 

Cbemic?.! Kaperiments and Opinions, extrai6Ird from 
a work publiihed in thelaft century,’’ Svof in which he 
gives to Mayow the higheft credit as a clicmiA, and 
afcrit>es to him fome of the greatefl raoderii difcovcrict 
refprding air, giving many extra^Is from the three 
of hii treatifes. His chief difeovery was, that oxygen 
glia# to which he ^ave the nanne of jfire air, cxifts in the 
nitrous acid, and in the atmofphere ; which he proved 
by fucli decifive experiments, as to render it impolTible 
to explain how ^oyte and Hales could avoid availing 
theinfclvea, in their refcarcbes into ^ir, of fo c *pital a 
difeovery. Mayow alfo relates lu's manner of paffing 
aeriform fluida under water, from veffel to vtflcl, which 
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is generally believed to be a new art. He did nqt col- 
lect dephlogillicated air in vdfels, and transfer it from 
one jar to another, but he proved its exigence by find- 
ing lit*.'dni:es that would bum in vacuo, and in water 
when mixed with nitre ; and after animals had breath- 
ed and died in vtllds filled with atmolplieric air, or af- 
ter fire bad been extiiiguilhcd in them, thtre was a re- 
fiduiyn which was the pait of the air unfit for rtfpira- 
tinn, and for fupporting nre ; and he further (lie wed 
that nitrous acid cannot be formed, but by cxpoling the/ 
fiibllances that generate it to the atmofpheie. Mayo/^ 
was undoubtedly no common man, efpccially fince, (if 
the above dates are right, he was only 34 at the tim^ 
of his death. But he was not lo unkno^vn as Dr liii/'- 
docs fuppofed ; for iitnee the repetition of the lame di'r. 
covery by PrieiUcy slid Scbtcle, reference has frequent- 
ly been made by cbcmilK to Mayow as the origioai in- 
ventor ; thus allowing to him a fpecics of merit, to 
which he has perhaps but a doubtful claim, and which,, 
if tliat chirn be well founded, mult certainly be ilmred 
between him amt Dr Hooke. See Hooke in thU 
Sujflement. 

MEAN, in general. See EncycL 

AriihmtiCal MfkAN, is half ihc fum of the extremeas,. 
So 4 is an arithmetical mean betvreeti % and 6» or be- 
tween 3 and fif. or between i and 7 ; alfo an arithmeti- 

cal mean between a and 3 is . or j 4 + x 3. 

Giomeirki/l MrAtty commonly caHed a tnean, propor* 
ttonal, ft the fquare root of the pmduA of the two ex* 
iterneH lb that, to a nican propottiooal between^ 
two given extremes, multiply thefe together, and ex« 
traft the fquare root of the prbd ud. T huSi a mean 
poitioaalbkwcen f aiid 9, it 4/1 X 9 ts. ^9^3; a 
*tecaQ between a and 4i is V i s$ vf 9 a: 3 alfo;. 
the mean bctweefl.4 aad d .tf V^x 6se4/’a4;andtbe 
mean between a and 3 is 4/0?* 

JiarrHonkal MtAn; Se^ Hammed. 

Encycb \ ^ 

MtiAH and B»fre$^ ,or Batremgand Mean 

Propordony fs when a line or any quantity iafo divided 
that the kb part k to the gitaieir# aa the gmter b to 
the whole. 

dhmali a PktnHy, is in angle which is al» 
ways proportki^ the time of the planet^ motion 
from the aphvlibb or perihelion# or, ihe* 

area da(c9^3^ by |dm tadmt ' vd^bri that is# as the 
mhdt ytevolution of the planet, it 

toAhe W perihelion, to is 360^ 

td the biaoi^ £MyJ. 

MBAlIf- or oppnjtthn, ia when the mean 

place of Re tail i» in conjuo^ion, or oppofiiioo, wich^ 
the .mean pkSce of the moon in the ecliptic. 

Mban Difiance of a Planet from the Sun, is an arith*' 
metical mean between the planet’s greateil and Icatt 
ftances. « * 

Mrah Motion, b that by which a planet is fuppofed 
to move equably in its orbit ; and it is always propor* 
tioiml to the time. 

Mean STime, or Equd Tune, is that which is mcM^ 
fured by an equable motion, as a clock ; as dillinguijh- 
cd from apparent time, ariflng from the unequal motion 
of the earth or fun. 

U^iV£il9AL or PcariTVAL MEASURE# U a kind 

of 


Mein, 

Meafure, 
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onIc*.olF menfvirc unalterable by time or place, to which the we are igno int of the law of Its aclion) an qffintiy^ an 
meafures of different agen and nations might be rc- attia iion. And we liavc obfervcd many fiieh 

duccd, and by which they may be compared and efti- elections, aiJl have bcin aMe to dnfs tficm, and to tell 
it.ated. Such a meafure would be very ultful if it could on what occafioni they will t)r will not be exerted ; and 

I be attained ; (ince, being iifcd at all times, and in all thii fciaji of the compicie theory becomes a motl vain- 

' places, a great deal of confufion and tiror would be able acqnilition, and llie elivnificallon of thofe feraus a 
avoided. moll cuitoim/and exteniive, and Iriipf>rtai)t tVitiice. The 

y It has been attempted, at different times and in diffe- chemical philofopher has ajft* the plearure i f IVeing gra- 
\ent countries, more efpeciaMy by the French, who, dual appioaches made by ingenious men to ibr cenn- 
l\nce the commencement of their revolutionary govern- ]>lete mechanical explanation of thefe unfeen ir.». lions 
lAnt, have laboured hard to obtrude their innovations and their caulcs^ of which he has arranged the ultimate 
in iirta and foience, as well as in p«>litics, upon all na- refults. 

ti(/ris. Pro[>oral8, however, have been made by fobercr 'i he ordinary cliemlft, however, and evtn many nu>!l 
mill for a ftandard both of weights and of meafures for acme and penctrriing enquirer*, do not think of all 
alPnations ; and fomc of the moft rational of thefe (hall thefe motions. Familiarly crnvcrlani with the relulls^ 
be noticed under the word Weights in this Supple* they conlider them as principles, ard as U»pic8 to rta- 
ment, foil from. They think a chemical phenomenon li.ffi- 

MECHANIC9.—- Our readers will recollect that ciently explained, when they have pointed out the slli- 
in the article PHYSiCS, EncycL we propefed to diffin- nity under which it is arranged. Thus they afcnlje the 
guiflvby the term Mechitnical Philofophy that part of propagation of heat to the txpanfive nature of hre, and 
natural fcteace whiefe treits of the local motions of-bo- imagine that they conceive clearly how the is 

dies, and the caufes of thofe phenomena. Ands although produced. But if a mathematical philofopher Hioirlil 
all the changes which we obfetve in material nature are fay, What is this which you call an expanhve I! old ? 
accompanied by local motion, and, when completely ex- Explain to me dillindlly, in what manner this ornptriy 
plained, arc the effc^s (perhaps very remote) of thofe which you call expanfivenefs operates in prodsicing the 
powers of . matter which we call moving foi'ccSf and of propagation of heat. We imagine that the chcinlll 
thofe alone, yet, in many cafes, this local motion is not would find himfelf put to a (land. He will then, pcrhap<t 
obleived, and we only perceive certafn. ultimate refults for the hrff time, try to foim a diilm^l concept ion of 
of thofe changes of place. This Is the cafe (for ex- an expanfive fluid, and its marncr of operation. He will 
ample) in the folution of a gtain of filver in a phial of nattimlly think of arr, and will refled on the luamier in 
aqtudbrtis. Ii^ the beginning of the expe^ment, the which air lAuiIly expands or occupies more room; 
.patticles of filver are contained,, in a fmall fpt^e at the ' .and he win thus contemplate local motion and mechanl- 
iMoetom of the phfai \ but , they aie finally, wCrf fitmi . ed preffure. He will find, too late, that this gives liim 
.the bottom, aha uniformly. d{^mihated<mr the whole no afittlance; becaufe the phenomena which he hnii 
finaij!. J{ we' fix our attention, fteadiiy oil one particle, been accnllomed to explain by the expanfiveriefs of iluiJr. 
^nd. trace. tt in Its whpjla prpg^s, wc contempl^c np* have no refemblance whatever to what we fee rcfult 
thing bin a partlcK of miiif^yirfted on by mcrvhrg fbr« from the aAualexpanfion of air. Experience has made 
ces, and yielding. to their adlvon. 'GouM we ftate, for him acquaintod with many effects which the ?ir produ- 
every firn^ton of the particle, . the direftion 'and inten- ee« daiing its. expanfion ; but they are of a totally dif- 
fity of tbe^moving force by which it isdmpeBed, we ferent kind from thofe which he thought that he had 
coold conliruA a figure, or a formula, arfiidit would tell fufficiently exphinrd by the expanfivenefs of fire, 'flic 
us the ^reeife diic^iou and yejlocity with which it only refemblance he obfeeves is, that the air and the 
changes Its place, and we could delineate its J^th, and ' beat# which were formerly perceived only in a final! 

the time wh<n it wiB arxi^'.at that part ofthe VrfTel fpacCp now appear in a much larger fj|>ace. The nm. 
where it finallv^iefts ir perfeik equilibrium* Newtoir ihemaliciaii now dcfircs him to tell in what mfinncr 
having done all thta intbecafeof miesafte^JP" W He conceives this expaDfivenefs, or this a<fluai expanfion 
moving force t^led Msi gi’ren «s a c^pftte fy*> . air or gas. The chemill k then obliged to confider 

ftem ormechanic4aniduom^y *!!!?£€ philofoplwr who, iHa^^ or gas asconfifilDg of atoms or panicles, whidi 

be as fortunate id af^rtatn^gfl^i'p^ihs and i^ipns, of tnuft be kept in their prefent fituation by an external 
the particles of iHver, tiU of familiar of all to his imagination, name- 

will e(labli(h« fyftem- of the nn^ani^ fohirt^ ; and all preflUres are equally fit. PrefTure 

ver in aquafortis ; and the cheOeen^ and formuW force, and can only be oppofed to fuch an- 

^hara6lerife this particular moving force, or tMs mXKUr mov(ng^ force; therefore expanfivenefs fuppofeii, 

fication of force, fitting the laws of vanation tiy.w. thhiihe particles are under tho influence of fomethfbg 
bharijje of difiance, will be the complete theory , of thia would foparate them from each other, if it were 

‘ chenWcal fact. It is this modification of moving fottC . titit dppofed by, fomething perfeSfy of the fame iiml. It 
which is ufuSIIy (hut moll vaguely) called the cannot be oppofed by grceonefs, nor by loudnefs, nor 

ajfnity^^ or the ele&ive attraBion of filver and Ofua* by fear, but only by wfiat is competent to the produc- 
forth^ tion of motion ; and it may be oppofed by any fuch 

But, alab! we are, as yet, far from having attained natural power ; ^therefore by gmity, or by magnetifm, 
i-ifis pcrfedioii of chemical knowledge. Ap that we or eledricity, or corpufcular attraaion, or by an elcc- 
ha^e yet difeovered is, that the putting the bit of filver live attraaion. The chemift, being thus ltd to the 
inio the fpirit of fait will not give occafion to the exer- contemplation of the phenomenon in its moft fiinple 
tion of this moving force ; and we exprefs this obferva- ftate, can now judge with fome difiiiidnefs, what is the ' 
tion, by calling that unknown force (unknown, becaufe nature of thofe poweis with, which expanfivenefs can 

be 
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-br brr'i-i;!!'- o) M;>cr.Ve or coinl. iiic. A ill 01 . 'y' now have ticattd the fiihjcft fyrtrmanVally, have obferved, Mcchanlct 
will Ik- fA- aMo 10 fnecjlare on the Tr.tnin<; ftl txnf.iliirnir that all machines dvrivt* their tfRcvicy from a Tow fimjilo 
tlu pi( jvi^nl'.on of h.oiU ; ar -.I ho will pf reeve, that the forms and difpofitioiu, which may be given to that 
gii-ti.'l hws o* inotK'H, and of the ac^i ion of moving piece of matter called the tanl^ *or'ia*o- or riM'hint\ 
(dtietrines which we comprehended uiid«.r the which in interpofed liet ween tlie woikman or natural a- 
titlo ol Dynamics, )» mull be re fort ed to for a gent, and the talk to be performed, which it» alwa)8 

r-j/rf-IriF ( xplauation of all ehemi^'al plitnonuna. *rhe lomething to he moved, in oppolition to rtiidimr pref- 
fuTie n.ay be faid of the pheo'^'Mena pcictiscJ in the furei. To thole fimidc forms they have given the name 
i;rowth of vegetables and ani-mds All of thejn lead ot mlchakical towers, fmiplc powers, liinple ma- 
o'; ultimately to the cor.ttirplation of :in atom, which chlucs. } 

is ebarafterifed by being fuiccptible of local motion, 'I'he machine is interpoftd for varioua reafons. / 

and requires for this purpofe the agency ol what wc i. In order to enable a natural power, having a ijr- 

call a moving force. tain determinate intenfily, which cannot be iiicrealld. 

We would diftirigulih this particular odjkct of our to balance or overcome another natiira} power, a^li;ig* 
coKTr mplatiom (corililling of two conftituent piirts, with a greater inttnfity. For «this purpofe, a piece . of 
the atom and the lorce, related, in fa^l, to each other folid matter is interpofed, connc^led in fuch a manner 
by conftant conjundtion) by the tern Mechanism* We with firm fupports, that the prefl'urc exerted on the im- 
conctfive it to be the charaClcriflic of what wc call m at* pcllcd point by tbc power occafi on s the excitement of 
TER ; and we would confider it as the moft fimple me- a prefTure at the working point, w(iich is equal or fii- 
CHANicAL I'MENOMENON. Wc atc difpoft'd to think, perior to the refillance, arifing fium the work, tp the 
that this moving force is as fimple and uniform as the motion of that point. Thus, if a rod three feet long 
atom to which it ie related ; and wc w ould aferibe the be fupported at one foot from the end to which tl«e re- 
inconceivable diverfity of the moving forces which we fiftance of two pounds is applied, and if a prciTuie of 
fee around us to combinations of this univerfal force ex- one pound be applied to the other did of the rod, per- 
; erted by many atoms at once ; and therefore moditied pendicular to its length, the colrefive fprt^s which con- 
by this combination, in the very fame -manner as we ne^ the particles of the rod will all be exdted, in ccr- 
frequently fee thofe feemingly different moving forces tain proportions, according to thdr fit nation, and the 
Crm bine their influence on a fenfible mafs of tangible fupported point will be made to pyefs on itsTupport as 
iTuitttr, giving it a fenfible local motion. JIaving £rm- much as three pounds wmdd preU, on it} ahd'aprefUtre 
rr^ i'ui;)] r.otions, wc w'oiild fay that we do not conceive in the‘oppofite diredioo'will be excited a^ the working 
^i'iier the Atom or the force as being matter, but the point, e^ual to ^the prefTiire of, IWo ' The .fe- 

I wo thus r datid. And we would then fay, that what- ; fiftance will therefore be Indeed, ah4 ^ .witl be 
ever objtd cF contemplation dots not ultimately lead coiirre by kcreafing the 'nafWal potOey /iditiiig ^n .the 
uh to this complex notion is immateriai.; meaning by long diyi^dn pf. the rod. ia/cfalS^3 a;>jetxa* 

tlu tpitlict nothing more than the negation of this par- Toothed wheelis and ^niphii a^reja petpettml 
ti( (liar charuAcr ol the obje^l. It is equivalent to fay* of levers in Iwqe Urachtiie d£.<^ckaui^'power^ , 
iri;.^, lha? the ph<nomtTKiii docs not lead the mind to poweriijr(4'|||' Wrih^E^ 

rill confukration of an atom a£luated by a moving tf which canhut be ^adgep, and wo^. t^ 
ff)KT ; that 13, moved, or prevented frorh moving, by be perfomed with a, .greater yi^dbity, "4^ i/ ' 

in oppohte prefi’uie or force. ' , inte^fed, lAOveablei* round a Hxtd! fujpjdp^jt .pnd' tW 

^uch is the cxiciifion which the difcoveiies of laft dittances of Ae impelled wpifeing jpdtnj^e a^c taken 
century have enabled ns ip.givc to the ufc of the term in the ‘proportion of the two ve{ocit%s.r Th«ii» aro we - 
nu'c'haiiifm, mcchsiiical action, mechanical caufe, &c. certam, that. when the ada wltfii itt nattty^ vcn 

'I hf Giftk.3, from whom w'C have borrowed the loeity, the working poiut ii With the velocUy 

fe-rn, gave it a much more limited mtauiug ; opniiding we defire.; ' 

lx ut Uuik moiioiiB which are produced by the inter- • 3;-T^c ppvi^r.tpay 'tft hl^$iigcable di^ 

ventlon oi machines. Even many of the natiiralihrof re&idnVl^ the,^filfaijc^^u(i ^ dvtrcome m pother 
the prtfent day limit the tarn to ihi^fc motions which di^dibrif.;Aa when a.qua^^'of t&oib maft be brought 
arc the immeJia/e confcqucnccs of impulfc, and which from a ■ 'and have no power at 

ac cafes of fen liblc motion. . Thus tlie cheinift fays, conilin^d but Wc 

printers ink is a mechanical fluid, but that ink fOr kr thir* of a lever, cither im- 

wrltiiig is a chemical fluid. Wo make no objection to mediately . of bf ijijopc/ind, we hang the'toals on the 
the diitin^ion, beoaufe chemiftry is really a v«illbody other eita, 'y^liile point is firmly fiippoiied. 

fjt real and important feitnee, although wchaW, yet, This lever may bb'n ade perpetual, by lapping the ropes 

been able to cLfr only very complicated pbenomt na, round 4 cylinder whicli turns round uii axU firmly fup* 
anil flic far from the knowledge ai ‘its elements; his poited. this lu a nxi-b ruLLtv. We can fit uqequal ■ 
diltiiidtion m?dc by thcchcmills is veiy cl^iir, and very powers in oppolition^ by lapping each sope round a 
proper to be kept in view ; but we Ihuuld be at a h4a difl'erent cylindei, having the lame axiS. Thii. L a wino- 
for a term to expief^ the analogy which is perceivable laS^ or Oih. All tht'fc forms derive their energy from 
between ihtfc fenfible motions and the hidden moiions the-lcver virtually cuirained in them, 
which obtain even in the chemical phenomena, unlefs Any of theft ihicc piirpofes may be gdiued hy 
wc give mcchamfma IHII greater rxlculion than the ck intcipoliflon of a’ folid body in another way. Inflead 
feds of pcrcufPion or impulfiou. ^ of bi-mg fupported in one poirt, round whiidi it Is mgve- 

Mcchanits, in thu and'entfenfi of ih^* word, confidere alk, it may be luppoitid by a lolid p.ilh, ah ng which 
niy the energy of II. •.ihlncs. The auihuis who it is imp tiled, and by its'ftiape it thrulls the ufilling 

body 



MEG [ 183 ] I MED 


MecV.anIr . bo( 5 y Qiit of its way. This 1*8 the cafe wit!i the w^dge 
when it is employed to force up a fwagging joill, or prefs 
things ftiongly together. If this wedge be lapped or 
formed roQ^id ?.n ai^is, it becomes a screw or a spiral 
wMpr'R. Thlrf is rIP) the aptralion of the hahiiicc wheel 
of a hori/oritdl or cylinder watch. The oblique face 
of the tooth is a wedge, which thrnfts the edge of the 
cylinder out of its way The pallet of a chn'k o** watch 
Vs al o a wedge, g^ted on in the oppofitc dirc<^tioii. 

Tlicfc are the diffcreiii forms in which a folid body 
is interpofed as a mechanic power. All are reducible to 
the lever and the wedge. 

Hut there are other mechanic powers befides thofc 
ndw mentioned.* The carmen have a way of lowering 
a iafk of liquor into a cellar, by palling a rope under 
It, making the end faft to fome ftakc clofe to the 
ground, and bringing the other end of the rope round 
the cafk, and thus letting it flip down in the bight of 
the rope. In this proceft they feel but half of its weight, 
the oiner half being fupported by the end of the rope* 
that is fafteiied to iheMlakf. This is called a ?ar* 
auCKtiE by the feamen. A hanging pulley is quite the 
fame with this more aiticfa method. The weight 
hangs by the axis of the pulley, and each half of the 
hanging rope carries half of the weight, and the pv^ A>n 
who polls one of tMm upwards a£ts only againft half 
of the weiglit;, the other betne. carried by the hook to 
vriiich the ffandiiig TO^ is fattened^ . This mechanical 
power does hot .(ns/ii domitionly imagined )- de^^ its 
efficacy .front the p^BeV V turning round If ie' 

wait tnadej ^aftt « thei ikelae rope merely pafled 
ihootigh ft lojtfp of the rope* whic^h carries the weighli^ 
St, wppid ftl^^rcqnire only half of the weight |t£Uhg on, 
the mdoihg Yope to balance ft. The*ttfe;of the motion 
roiihd ytr aaie M merely ae^d a very griK»t Irl^lSon; 
Whcii the 

lei, hot loclt^ angh^’iilii N-; 

taittattgthe to the we^ht^ts tW fide. iii to> the 

dra^d^of the paratfSdgtfun^f^^' by^tfie^^reiE^oas 
of thrfe;)||^ic^.- Vari^n cailt that the>v.N*f 
MA^Htutot^poVeh ,,par failots call it the swicof..' . : 

; We miy employ the ver/^ pi^a^Toirc of flutdt« 

ty with great dRdt as a . in^hauio j>ow<i> 7 !h^ in ^ 
hydroftatie .bellows'd^rcribhed by- QraVc^ahde>,.if ,i4^y I, 
and by peftguUliers, ^e Weight of a few o^ncei of 
water is made to .irmTe feyerd InJikc; 

manner, Dr WaHisfpf Ub’wiag with 'ft<pipe ^ 

into a bladder, ral&d 64 pounds lyingjon it. 'Otto Gue?? 
ridce of Magdctmrgli made a ;oh^;^l^(kCc;'^ikhd^ 
overcome, the pull exerted by 
horfes, by noi^Iy lucking the itr 'firofh bet^w a:p>fftoti» 
Mr Bramah, ironmonger in PicfeaddlyV Louddn, Imw 
lately obtained a patent for a machine tding >00 this 
. principle as a pefs*. A ptflon of one^foxirth of an inch' 
iA diameter, forces water into a cylinder of 1 1 inch‘d 
'diameter, and by this iutervcnlion raifes'the piftoii of' 
the cylinder. * A hoy, acting with the fourth part of 
htH lircngih on the fmall pilion by means of a lever, 
raifes 42 tons, or 94,0^0 libs, prclUng on the great pt* 
Aon. It is vciy furprifing, that thi- application of the 
qiltftjua n?crfum prcflijre.of fluids has been uverlos>ked for 
more than a century, although the piinciple has been 
inculcated and IcAurcd on by every itinerant teacher^ 
and iiiuAratcd by the above mentioned experimenu of 
Cravelande and Wallis j nayi it has been^expiciVly 


taught aj ■, mcjliMiiic nowtr of great tfficacy by ihc 
IVohffo: (| Natural Pliilofuuliy at Edinburgh every 
fcfljon of the cMlitye f..r ihtfr twenty years pall, but 
he never llu>ughi of puit ng it in j^actioe. It forms a 
mofl comp* rulious iLatlilit (•! pnKiigious power, ail! is 
fufcept.'Lle of the gn ’.ti ’1 flrc'*j»ih. If the fan e mul- 
tiplication of pewtr bt: atumptfd by tooilu;*! wheels, 
pinions, and racks, it fcarcely puiribk tii give llrcngth 
enough to the of the racks, and the machine be- 
comes very ^cumber fonie and of g'-cai cxpince. Jbit 
Mr Bramah’s machine may he made abundantly Amng 
in very fmall compafs. It only requites vciy atci ra»e 
execution. We give it all praife ; but Mr Bram.di is 
miftdken when he publiflusit as the iiivcution ot diico- 
very of a new mecfp.nic power : for it has been fami- 
liar to every flucUot of mechanics and hydroAatic.s ever 
fince Boyle’s firlt publication of his hydroiiatic para- 
doxes. 

MEDICAL JuRisFRi/DBHCE. Sce Medic F o* 
renfis iti this SuppL 

MEDICI, is the name of an illuftrioua family In Flo- 
rence, which contributed more than perhaps any other 
family whatever to the revival of letters in Europe. To 
trace this fwily from its origin, or even to give bii>-, 
graphical IkSaj^s of all the great men whom ii prod 11- 
cedf would berapy by far too great x part of f>ur %^(»rkj 
ibr^ during fome centuries, almoA every indiviciinl of 
the houfe of Medici was diAiiiguilhcd among h i. con- 
tem^raries. That houfe, after having rcndtrtd uf-'f 
memorable m the annals of Florence, for oppoiing the 
cficfoachiticnu of the nobles on the liberties of the 
people, had loA much of its influence under the ariflo- 
' critic., government of the Albixi, when it was railed to 
a rank fuperior to what it bad ever held, by 

Giovatmi de Medici, who was born in the year i ^60, 
This man determined to rdlore his family to f^plcndour ; 
but, confeious of bis critical fituation, furroiiuded as 
he was. by powerful livah and enemies, he affcAed ra- 
ther ^ fecarc jprivacy than a dangerous popularity. L- 
.^ .whem railed to the office of gonfalonier, or gtnera- 
Itlfimo'of the republic, he carefully avoided any deiuc 
ofpanakifigin the magiilracy, and feemed to be entiuly 
engiofled by merchandtxe, which be extended fron) the 
thmughout Europe. This corduA, as on one 
haiuiit thniw his enemies off ihclr guard, on the other, 
enabled him to acquire an immenfe fortune, of which he 
made a proper difp<>fition amougfi^all ranks of people. 

Many*, even of the ruling party, either gained by his 
I^hdrality, or pleafed wi^ his auiiable and retired coi. 
dhdv ,pf opol^ to the feigniory. to admit him h io tiic 
and though the propofal met wiih great 
-op^fitiOn, {t.was carried in the affirmative. 

, , It Ws by ralhly declaring for the pWbeianr* againft 
the' nobles that an anaftor of Giovanni's had loll to 
hi# fiitnity. their, rank in the flate. Giovanni, velulving 
not to fplit on the feme rock, continued toaii'eA priva- 
cy and vctlreuicnti accepting any office in ihc ftate with 
the mmoA appearance of reluAance, and never atttnd- 
iug at the. Palazzo, unfofs particularly fent for by the 
feigniory. Riling by tbefc means in the efteem of the 
people, his enemies be came, of courfc, unpopular ; ;iud 
having obtained a decided fuperioiity over his oppo- 
iicnis, he row ventured to procure, that thofe taxrs 
which the iii>bl €8 had exaAed with the utmoll ft verity 
and pailiality from the people abne, fhould be levied 
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MciVc, ^ipon the firfl ordeis, in common wiii the plcbci- power which he poflcfTcd, than aa inllriinaenta to be Medici 

— -w-"' • ana ; aii<l that a law ftiouU he onlained, b\ which per- employtd in extending it to the min and lubjugation of 

foiinl propi-riy might be taxed. the (late. An iiiuichangc of recipiocal good officea 

'I'hc nobles feeing, with the deepoft concern, their was the only tic by which the Florentines and the Me- 

con»(tiiu iicc fo fcnliLly wounded, and their power (o dici were bound ; aiid jHrrliaps the long continuance of 

iimch dirniniflied, held ftvcral conluliationa in piivate this connexion may be attributed to the very circum- 

hovv they might hib ruin ; but ihtir want of una- llancc of its being in the power of either of the partiea 

niiriry pievcntcd any thing decifive fiom being carried at anytime to have dilTolved it. ^ 

into execution. The people, alarmed for the hd'ety of But the prudence and moderation of Cofmo coiilfl 
ihcir leader and patron, oflcred him the. fovereignty, not reprefs the ambitious deligns of thofc rival families, 

which his relations «nd friends urged him to accept ; who wilhed to poUcfs or to Iharchis authority. In the 

hut this hia prudence forhed him to lake, a.s with the year 14,^3. RinalJ j dc Albizi, at the head of a power- 

title of lord he would have gained alfo that of tyrant, ful party, carried the appointment of the magillracy. 

'Ihii';, by his (iugnlsr pmderice, he died polftfred of hU At that time Cofmo hxd wj^hdrawn'to his feat in/the 
the power of the ii:ite\ w ith the afl’edation of being the country, to avoid the dillurbances which he faw likely 
n.oil dil’ntereltcd citizen in the commonwealth. His to enfue ; but at the reqocll of his fiiends he rtturned 
death hnppcred in the year 1^28. to Florence, where he was led to expeA Inch a union 

(.T^)v;inni wiv. graielul in his perfon, and lits aflfabili- of parties, as might at lesil preferve the peace of the 
1 Y tf) .ill eltahlilheil hia charaAer for moderation. His city. No fooner did lie make his appearance in, the pa. 

knowledge and plcahmtry made his company lace, where his p reft nee had been requefted, dn pic- 
e gcily ioiiglit. As all his aAions were placid and fc- unce of his being intended to fbarc in the adminillra- 
K uV, he not in want of that trumpet of fedilion, tion of the republic, than he was feiaed upon by hie ad- 
popular declamation, which he never attempted. Much verfaries, and committed to j>rifon. ‘ ^ 

to hii honour, his ^evation was not pit^rcd even by The confpirators ww divided in their opinions as to 
thf hanilhment of a tingle itKiivldii«)4|ia circutnttaacc the difpofal of their prifoner. ^ Moft of them inclined 
untfl then unknown in Florence, svhere eveiy new ad- to follow the advice of Perurzi, who iTCommaided ta- 
niiiuilntion was marked with the ruin of fkmrltes, and king him off by potion. Cohno, cofifined m the A!- 
by Ic affolds Ihincd with blood. bcrztttino, a room «i one of the turrets of the Palazzo, 

*» The maxims (fays Mr Retfeoe) which, uniformly cotild hear this dreadful coafuteation, which was dttcr- 
P'uhiccl, raifed thr hotife of Medici to the fplendour mining, not in What Oianher he |]u>nld be irtM, but in 
which it afterwards enjoyed, are to be found in the what manner he ftionld' he put to deaths and finding 
charge given by this venerable o^d man, on his death* that he was to die by an itifufioti of potfcai tecrrtly ad- 
bj.!, io bi.s two funs Cofoio and Lorenzo. • I feel miniftcred to him, t fimfl jhirtion of Wcad im 
(i.ild he) that I have lived the time prefcnbed me. I food which,hh thoO|^ ^9 l^*he. , 

(he content, leaving you, my fbns, in affluence and in Cofmo lived in this, ifianiter &ur days; and, fliut up 
health, and in fuch a Ration, that, whiltlyou follow my from all his kindmd firtein^ lie foon exuded to 
example, you may live In your nstive place honoured be nuchbered with the deild i;, but l^e, ,iS it fometStnes 
3M'^ Tef[)cAed. Nothing i^brds me more pleafure than happens;' he found relief whM ka(t expeftedi, from the 
tl v. itricdion, that my coudod has giveq^ offence to no *nan who bad been engaged t6 take him 08:. Mi^lavol* 
vut ; but that, t»n the contrary, I have endeavoured to ta, tte keeper cf the pnfon, either ftoiii compundiofr, 
f ive all ptrfons to the beft of my abilities. I advife difflitisfodion, or the yMth aRd mbfortunes of the il- 
you to do the fame With refped to the honours of loftrious fufferer, relented tUffttad of purfuing any 
the il lie, if you would live with fecurity, accept only criminal intentions aj^intt thie life of Cofmo, after up- 
furl a . arc bcHowcd on you by the laws, and the fk- braiding him wiili entcrtaiulog fo. unworthy an opinion 
ol your ftllow citizens ; fur h ts the excrcife of of him, dedared that his ftars werg entirely groundkfs. 
t)utt power which is obtained by violence, and not of To oouvin^ him bf this, ht fat down, and partook of 
th'^^ which is voluntarily given, that occafions hatred eveiy diing the p^ifener diofe to eat bf. The exptef- 
ar. ' contention." fioiia of gratitude, together with Ills moil engaging 

Mt nici (Cofmo dc), the cldeft fon of the preceding, manner^ add ^iait promifes, entirely won Malavoha, 
born in 1589. During the life-time of his father, who, to ifij^auato btmfelf Rill farther in the good opi- 
br had engaged himfelf deeply, ntit only in the exten- nion of Cbimo, invited Fargaccio, the*1moft celebrated 
live commerce by which the family had acquired its wit in Florence, tp dine with him the next from 
wealth, but in the weightier matters of government, the" idea that his fprightly mirth would contnlnite«to 
When Giovanni died he was in the prime of life ; and lighten his misfortunes. 

though his complexion was fwatlhy, he had zn agree- In the mean time, his brother Lorenzo, and his cou- 
able perfon, was well made, of a proper flature, and in lin Averardo, having ralfed a conhderal^le body* of men 
con vet Cation united a happy intermixture of gravity in Romagna and other iicighbouikig diRriAs, and bc- 
with occat'ional fallies of pleafantry and repartee. His ing joined by the commander of the tiv)opsof the re- 
condiiA was imifoimly marked by udjanity and kind- public, approached towards Florence to bis relief. The 
nefs to the fup^rior ranks of his fellow-citizens, and by apprchttilion, however, that the life of Cofmo might 
a conRant atli?ntian to the intereftH and the wants of be endangered, if they (hould proceed to open violence, 
the lower dafs, wh*.im he rdieved with iinboiinded gc- induced them to abandon their enterprife. At length 
nerofity. By thefe means he acquired numerous and Kinaldo and his adherents obtained a decree of the ma- 
«:taloU8 pariizans of every denomination ; but he rather giRracy, by which Cofmo was banifhed to Padua for 
confidcred them as pledges for the continuance of the ten years, his,brotlitr to Ventce for live years ; and fc- 
I - ^ vcral 
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I/i-aici. veval of their reUtions and adherents (Inred the fame 
r— — /■" fate. 

Cofmo received this determination of his jud;]r;»s with 
a l ompofiirc tliat [jaiiicd liliti the compaflioa and the ad- 
miration of many of his moft inveterate enemies. He 
would jrladly liave left the city purfiiant to his fentence; 
hut lie was detriined by his encmicB till their atithority 
fliould be eft ahil Hied : and it was not till he thonjdu of 
bribing the p^or.falonier, and another cieatnre of Rinal- 
do’s, that he was privately taken from his confinement, 
and condu^Ud out of Florence. 

Padiia, to which he was confined by his fentence, 
was in the dfin^inions of Venice ; but before he could 
reach that pla^'c, he ut'tived a deputation from the fe- 
nate, the piKpott of v/hicii wa.s to condtde with him for 
his rniffotlnnes, and to promife him their protection and 
aftiftance in whatever he ftiould defire. He experienced 
the trr atment of a prince rather than that of an exile. 
Nor. were that wife people without good reafons for fucK 
a conduiSl. Venice had long regarded Florence as her ri- 
"val in commerce, and hoped, by conferring upon Cofmo 
the moft flattering dlfllndtions, to prevail upon him to re- 
fide there in future ; prudently fuppoflng, that the ma- 
nufai^lories of Florence, and the great commerce the 
Medici had carried on throughout Italy, and extended 
far beyond it to the wealthieft kingdoms in luirope, 
would become their own by enrolling him amongft their 
fubjefts. 

The readinefs with which Cofmo had given way to 
the temporary clamour ralfed againft him, and the re« 
Instance which he had ftiewn to renew ihofe rencoun* 
ters which had fo often deluged the ftreets of Florence 
with blood, gained him new friends, even during his ex- 
ile. I'he utmoft exertions of his antagonifts could not 
long prevent the choice of fuch magiftrates as were 
known to be attached to the caufc of the Medici $ and 
no fooncr did they enter on their office, than Cofmo 
and bis brother were recalled, and Rinaldo with his ad- 
herents were compelled to quit the city. This event 
took place about a year after the banilhment of Cofmo. 

The fubfequeut condudl of this great man (for great 
all allow him to have been) has been painted in diftc- 
rent colours by different writers. Mr Noble, after Ma- 
ch i;*vel, compares his cruelties to his fallen foes with 
thofe of Sylla and 0<^aviu8 to the parti'/ans of Marins 
and Brutus ; whilft Rofcoe rrprefents his condud as in 
a high degree amiable and generous. It appears to us evi- 
dent. from his own words, that he had exercifeti fume 
cruelties on his exiled enemies ; for when one of them 
wrote CO hint, that ** the hen was hatching,” he replied. 

She will have but a bad time of it, fofar from her neft.** 
Wlicn fbme other exiles acquainted him that they were 
not afleep,” he anfwered, “he could eafily believe that, for 
lit thought he had fpoiled their fleeping,” At another 
' fome of the citl/.ens remonftrated with him upon 

the odioufnefe of bis condndl in banifhing fo many per« 
Ions ; telling him, “ the republic would be extremely 
weakened, and Ood ofleiidcd, by llic cxpiillion of fo 
many good and pious men he war* fending into ba- 
r'.lhmeiit.” His anfwer was, “ It would bcjKitcr for 
ihe^ republic to be weakened than utterly ruined ; tliat 
two or three yards of fine ch^th made many a one look 
like a good man ; but that ftates were not lobe govern- 
ed or maintained by counting a ftriiig uf beads, and 
mumbling over a few Putfr nojUrsP 

SufFL. VoL. II. Part 1. 
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From t'iis time the life of Colr’.o de Medici w^as in Mtdici. 
ahnoil nniitcrnipteil ferirs of profixiity. Jiis niisf>r. 
tunes had taught him, ihit llie atTedtatioii.of graiideiir 
is more dangerous in a fo-c llaie than ufiirpaiion He 
adopted, therefore, the drels, behaviour, and manners, 
of a private cili/eu. His rlolhofi were of the 'fame 
fafhion and materials as the rrtl of the Florentines, fii 
the llrcets he walked alone and ungmrcl. h Ills table 
w'as fupplieJ from wliat his tftate of Mugeilo prodaef ], 
nor had he one fervaiii more than was ahfoluttly lucef- 
fary ; thus endeavouring to unite the charax'Ur <.f a 
prince with that of a merchant, and a private pirfon i'l 
a republic. 

Whilft he rejeAcd all ofTiees in the migiftracy, no 
bulineis was tratifaiffed without its being llrit fettle ': dt 
Mugtllo ; nor did he contract any alliances but w tli 
the foil*! and dinghters of the cili/.niR of Floruu e ; )et 
all foriigii princes and cou'’ts paid hi? cliildre.. the rc- 
fped\ due only to thofe of fovereigm ; and the finily 
of Cofmo received educations equal to thole of the 
grcalcft potentates 

A proper judgment maybe formed of luh imrr’i.nfc 
traffic, and the prodigious advantages accnili g frurn it; 
Forthongh a private citi/cn of Floiencc only, yi^t he p.n. 
feffed at one time more money than what vvi^ in dl l* ' 
treafuiies of the different fovereigns in Kurope. vVb x 
Alfonfo king of Naples IcagiKtl witli tlic \h.'n'. i u s 
againft Florence, Cofmo called in fuch Imnunlj ubis 
fiom thofe places, as dtprived them of refoiircei for ca*’- 
rying on the war. During the conte ' betwis \ the 
houfes of York and Lancaftcr. be fuiiiiilud 
IV. tvith a fnm of money hi great, tint 1 . *ni;;ht iilmoit 
be confidercd as the means of fuppoiting i!id- 1110^:11 cli 
on the throne. 

In his public and private charities, in the number 
and grandeur of the edifices lie i reeled, not oiil\ in 
Florence, hut in the molt diltant part.> of the wmld, 
and in the foundations which he endowed, hcieen.<d to 
more than vie with majefty. He fiippllul nu.il t.f ilic 
exigencies of the ftate from bis private pur ft ; and ihrrc 
were few citizens that bad not experienced In- liberali- 
ty, and many without the leaft application, p.uticnlarly 
the nobles. 

But in nothing did his munificence produce fo much 
good to the world, or acqniie fuch honour to himklf, 
as when it was exerted for the promotiou of Icience. ,i-ul 
the encouragement of learned men ; and upon iioilimg 
did Cofmo delight fo much to exert it. 1 he ftudy of 
the Greek language had been introduced into U dy to- 
wards the latter part of the preceding century ; hut it 
had again fallen into negled. After a ftiori iiiu. vdl, 
an attempt was made to revive it, by the intervention 
of Emanuel Chryfoloras, a noble Greek, who wuglit 
that language at Florence, and other cities of Italy, a- 
bout the beginning of the l^ih ceiituiy. His dlfciples, 
who were numerous and refpeftablc, kept the fiaiiie 
alive till it received new aid from other learned Greeks, 
who were driven from Conftantinople by the dread of 
the 'Furks, or by the total overthrow of the Fattern 
Empire. To thefe illuftrions foreigners, as wtll as to 
the learned I taliaiis, who Ihoi tly became their fucccfbtul 
rivals, even in the knowledge of their natioral liiftory 
and language, Cofmo affordid the moft liberal fupport 
and protection. The veiy liths of the works t>t an- 
cient authors, which were brought to light by his mu- 
A H nificenct> 
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McJ ici. niftci'n f, w-n.Li '"xtciic.l thi.? ariit.le brvoml icl prt)»j)er li- 
Sriit.<. Siulu iiui' fl, was tl'C c!liinati''n in wliith tluli.’ 
work-' \vi IV ilitii lui-l in Italy, that a rn inufcript of the 
f.iiloiy cf L’vy, fciit by L\>lino rji- M«.- !i» I to Alfonhi 
kiniT of with wlioin he was at v.iriaace, conci- 

liaU-J tJic broach bitweon them. 

As the I'lAtiiral dirpohlion of ('‘ofnio led him to take 
an ?»iiive pait in eolle^liii^j tlio rtniains of the ancimt 
Greek and Roman writorM, fo he w^as enaMod by liis 
wealth, and by h’h extoidivo ir.ei»:antile interooiitfe with 
ddferent parts <d EuKipe and of Aha, to pjatify a paflioii 
of thi*-, kind lieyoiid any other individual, "i'o this end 
he Lnd injuriti ms cjii ,iU lii.s friends and c irrcipondents, 
u., well as on the Hi. Tic:. ai it s aiel pre tellers who traved- 
Il-.I iiiU) the ^^mot^.li euiMitries, to fe ireh for and pro- 
enre ane'ent nitjai’lenpl in every Icin^iia^^c, and on 
every fu^je^. Tie filiation of the Ealltrn Empire# 
then iulo ruins, ailurdul him an opporliinity of 

obtainiii^.^ r.nn) meiliinable works in the Hebrew, Greek, 
Ch.ildaic, Aivliie, lmuI other eatlern lan^uagei*. From 
tiied'e hep-nniiigs arole the i-elebrated library of the Me- 
d ci ; w'hleh, after various viciffitiides of fortune, and 
in -litnl and conliderable additions, has been picfcrved 
»o the pre'eiit limes under the name of the Bibliotheca 
H'to /.uuret/fitna. 

Nor w.ij CTifmn a mere colle6^or of book?, he was 
lti:idelf, even In old age, a laborious {Indent. Having 
been (truck wdth the iublimc fpcculations of Plato, 
which he I M heard detailed in Icdures by a Greek 
min.'s, .vl:o h: d come from C '•nfiantinoplc to the coun* 
c:i of I loreiKv, he di.tennlned to found an academy for 
eiiltivatioij of that philofophy. I’or this piirpofe be 
filivtid Muriill.) Ficino, the fon of hie favourite phyfi- 
lIu!!, and de.llnrd him, though very young, to be the 
{ ippoit of his future edaldidiment. The education of 
l uino v/as eniirtly directed totlie Platonic philofophy ; 
nor were the txpectations which Cofmo had formed of 
him dilappointed. The Florentine academy was foine 
vei.fi afterwards eftahhihed with great credit, and waa 
ifie fjid iriiliiulioii in F.uropc for the purfuit of fcicnce, 
leiaihed fiom the fcholaftic method thin univerl'ally 
,i k)pteLl. h is Hue, the fanciful doitrines of Plato are 

KTiioti fcom tlie purpofes of life as the fubtletics of 
A' ltlotle ; but, by oividing the atrention of the learned 
Ijt.iwien them, the dogmas of the Stagyritc were depri- 
nf that ftrvile rtfpei?*! which had fo long been paid 
!.) them, and mtn learned by degrtts to think for them- 
. elves. 

TTic fjllcring hand of Cofmt) was held out to art as 
w^tll as to fcicnce ; and architcdiire, fculpture, and 
painting, all liourifhed under his powerful protcdioii, 
TTie countenance (hewn by him to thefe arts was not 
fuch as their profiflV.is generally receive from tlie great. 
It was not conceded as a bounty, nor received as a f.i- 
voiir, but appeared in the fiiendlhip and equality that 
ftiblhlcd between the irtiil and his patron ; and the 
fums of monty, which Cofmo expended on piiftures, fta- 
tues, and public biiildiogs, appear alnwll incredible. 

Cofmo now appro?*chcd the period of his mortal ex- 
igence i but the faculties of his mind remained unim- 
paired. About twenty days before he died, he fent for 


(a) This man had fled from Conibniinople, when it 
uited by Cofmo dc Medici. 


Ficino, and cniomod lum to tranflate from tiv' Greek Meduo. 
tlu' treatife of Xcnociatcs on licalh. Caihng into his 
rhamlnr hii wife .'in 1 his Ion Pii 10, he culend into 
narritivc ot all his public tianfai^tii'iii^; in which he gave 
a full a<Yoiint of Iiis cxtcufi^c mci cMiuile coiuicOtioiis, 
and adverted to the Hate of hi., iloint Ilic concerns. To 
Ficio he recommended a iliiCt alttntion to ihc educa- 
tion of hia fons ; and rcc|iie(led, that his funeral niigdit 
be conducted with as nuich privacy as poHil'le. ITe 
flied oil the firlL of Aiigull at the tige of 75 

ycais, deeply larnented by a g'cat majority o{ the citi- 
zens of Florence Their cftcern and gratitude had in- 
deed been tally (hewn fome lime bch're, when, by a 
public decree, he was hoiioiireiT' with ihc title of 
Pairie, an appellation which was inlciibcd on his tomb; 
aiul which, as it was founded, fays Rofcoe, on real me- 
rit, has ever fince been attached to the name of Cui'ino 
dc Medici. 

Mfdici (Lorenzo de), juftly ftyltd the magnijhcent^ 
was the grandfon of Cofmo, and about 1 6 years of age 
when his grandfather died. His father Piero dc Medi- 
ci, though poflefTcd of more than ordinary talents, as 
well as of a very confidcrable fharc of worth, was, from 
various circumllances, little (pialitled to maintain the in- 
flaence which his family had gained in the republic of 
Florence. From very early life he had been tortured 
by the gout ; and almotl unioterrupted pain bad made 
him peevifh. Such a difpofition was not calculated to 
retain the afTc^lions of the giddy Florentines, or to per** 
fuade republicans that they were frce> while they fub- 
mittcd^to the government of a fmgle individual. All 
this Cofmo hud forefeen, and had done what wifdom 
could do to preferve to his family that afcendency in 
the republic which he had himfelf .acquired. He ex- 
horted Piero to beflow the utmoft care on the educa- 
tion of his fons, of whofc capacity he exprefled a high 
opinion j he recoinrocndcd to him Diotifalvo Ncroni, 
a man whom he had himfelf raifed from ubfeurity to an 
emineot rank, rs a counfellor, in whofe wifdom a.ad tide- 
lity he might place the utmoll confidence : and to bind 
the inhabitants of Florence to the houfe of Medici by 
tlie llrongclt of all ties, be bed diftribiitcd among them, 
under the denomination of loans, immenfe fums, which 
be knew they would not foon be able to repay. 

Piero paid the utmoft deference to the dying injunc- 
tions of bis faliitr. He had himfelf an ardent love of 
letters j ami under the eye of the vencrahlc Cofmo, he 
had given his two fons, i.orcnzo and Juliano, the bell; 
poifible domcflic education. In the (ireek language, 
in ethics, and in the principles of the Arijlotelian phi- 
lofophy, J^renzo, the eldefl, had the advantage of the 
precepts of the learned Argyropyliis (a), and in ihofcc 
of the IMatonic left he was {eduloufly inilrurtcd by 
Marlilio Ficino (fee Fici.s us, Jiriiy,l.)\ but for his molF 
valuable accornphThnicnls he was not indebted to any 
preceptor. To complete his educiiiion, ‘however, it 
was judged expedient ilial he IhouM viiit fome. of the 
principal courts of Italy ; and very foon after the deatli 
of his grandfather, he repaired to Rome, Bologna, Fer- 
rara, Venke, J’nd Milan, where lie gained the eileem Oi 
ail whofc erteem was of value. 

Thus 


taken by the Turki, to Florence, where he w^as pro- 
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Thfifl attentive was Piero to tlic advlec of his father 
^ with icfpt^l to the cJiicatiun of Him ilJcft fon ; norwa-j 
• he lefs attentive to it in the choice of hii principal couii- 

fcllor. He inirnlteJ. llic whole of ]u 6 aifairs into the 
haii'l‘« of Neroiii, nnd i^ave him Cofmo’s accounts to 
pcriitc and leltle. That arTthiliun, >KhicIi peiliap-^ Ijad 
lain lurking in this man’s mind, was now called foith, 
and he bafely f< 3 rmed llie feheme of ruining the fon of 
his pat»‘on, hy building uj>on his inisforiunti his own 
future grandeur. For this purpofe, he lamented tiic abfo- 
lute neceflity there was for an immediate call upon thofc 
who were indebted to Piero as Cofmo’s reprefentative; 
telling him, that a delay might fubjed him*to the great- 
efl ii'.convcnienccs. Piero confented, though with re- 
hnMaiiee, to his fuppofed friend’s advice. The refult 
W'as inch as Ncroni expeded. 1'hofc who were friends 
of the father became enemies of tlie fon ; and had not 
Piero difeovered the fnare, and defiUcd from fuch ri- 
gorous proceedings, he' might have found, when too 
late,’ that in fupporting the charadcr of the merchant, 
he had forgotten that of the flatefman ; for all the ci- 
tizens of Florence were iiis debtors. 

Soon after this, an attempt was made to aflaffinatc 
Piero, by a powerful party wliich had always been ini- 
mical to the houfe of Medici ; but it was defeated by 
]^orenzo, who difplayed on that occafion a fagacity and 
promptitude of mind which would have done honour 
to the oldeft ftatefman. A few of the confpiratora were 
declared enemies to the ftatc, and condemned to baniflw 
ment i hut by far live greater part of them were par- 
doned. on the felicitation of Lorenzo, who declared, 
that he only knows how to conejuer, who knows how 
to forgive,'^ 

In the ye.ir 1469 Piero de Medici died ; and Lo- 
renzo fucceeded to his authority as if it had been a part 
of his patrimony. Being rec|ueflod by the principal tn- 
habitants of Florence, that he would take upon himfclf 
the adnniniftratiou €>f the republic in the fame manner 
that his grandfather and father had done. 

In the month of December *470^ a league was fo« 
lemnly concluded between the pope, the king of Naples, 
the duke ol Milan, and the Florentines, againft Maho- 
met II. who had vowed not to lay down his arms till 
he had aboliflied the religion of Ciirirt, and extirpated 
all his followers. The pope, hovsever (Paul II.), died 
on the iCih of July 147*5 and Sixtus IV. fucceeding 
to the chair of St Peter, Loienzo wits deputed from 
Florence to congratulate him on his ckvriiion. Two 
more oppofitc charatSIcrs can hardly be conceived than 
tliofc of Sixtus and U>rcnzo. The former was cruel, 
tieachcrous, -^nd fordid ; the latter was merciful, can- 
did, and* generous. Yet fuch inttanccs of mutual good 
«v]ll took place bit ween them on this occalion, that Lo- 
venzo, who, under the direction of his agents, had a 
. bank tllablifhcd at Rome, w'as foimaily in veiled witk 
tile ofiice of Srcafuj'cr of the Holy Sec. 

Pila Ivad been tiiiviiT the dominion of Florence from 
the year 14c 6, and it had acquired fonie celebrity on 
account of its academy, which had exilted almoti two 
cepturics. I hat acadc my, however, hud fallen into de- 
cay^; and, in the year 1.^1 7^1 the FiorciUnu's rcfolved 


87 ] 


M E D 


10 rellorejit to its prillme f.-'endour. FIv- citizens, ^fc 
ot whom i^orcnzo oc Mcdici wi^ one, were appointed 
to uipcriiitcnd tlit exicotion of piirpo/f ; but 
renzo wlio was fl.e proj.-ftor of tiu' plan, nn-lntook 
the chitf niariagenicnt ot ,t ; an:!, in addition to '.coo 
florins annually g, anted by the Itatf, txprndrd. in rf- 
fertii.g his purpofe, a la.gc fum of money f r.m hi.s pri- 
vatc fortune, in doing this, he only imitated the ex- 
ample of his father and grandfather ; for i.i th- n.mfe 
of 37 years, reckoning from the tetiirn of Cofmo bom 
banifhment, litis illiillrioiis family had experi'lid on 
works of charity or public utility upwards of 66:, o'..-. 
florins. “ fsome perfotis (faid Lorenzo) would ptrl.utu 
be better plpfed to have a part of it in ilieii pm. ; 
but 1 conceive that it has been of great advariage to 
the public, and well laid out, and am thercfoie ptnect- 
ly fatibfied.” 

In the ytar 1474, Lorenzo inciirtt>d the difnleafmv 
ot the pope for oppofmg f„mc of his encroachinni' , on 
the petty princes of Italy ; and the revenge planned by 
Dixtus was of fuch a nature as would have fUfyn’ctti 
we do not fay a Chriftian bifltop, but the Midell laia 
He began by depriving Lorenzo of the ofiiee of trra- 
furer of the Roman Sec, which he gave to the 1’ w 1 
I'loiattine family, who, as well as^he M.Hici, ivil i 
public bank at Rome. P.y this fler. lie (cenn-d ll.e in- 
terelt of the Faz/.i, who. it is probable, wtti to goMin 
Horence tmder the pope, when I-oren/.o .tnd fniiam, -'e 
Mcdici fliouW bccut ofi; and their h.ends and adb-. 

•rents driven from the rtpublic. 'I’lie piireh-al 
engaged III the undertaking was rranfeti-., Salvnati .m-j;. 
bifhopofPila, to which rank he had lately I,ei-n ino. 

^tetl by bixtns, 111 oppolition to the wiihe, „f ,|,o y... 

k! 5 ’.V wciv Giaeopo.Sibuti, 

brother to the archbifhup ; (Jmcopo Foggio. on.' of the 
fons of the alebratcd Foggi., I!„..,-ti..l (iW Jh.ooi! 

VSf £iiryc/.) ; Bariiarilo Jiandini, a d.oinr bbc • re 
rendered defpeiatc by the confecinenc,- of Im, excelh', .* 
Giovami, Battil . Montef.ceo, who I .,d dill.ng„. iu< 
himfclf as general of the pope’s arinie,, ; nt. 1 j f 
fei, a priefl of Voltct.a; and .Si-,,|,a, o <h ILgno,,.,, .rj 
of the apoltolic kribcs ; with feveral othc -.s of inJn.or 
note. 1 he cardinal Kiaiio, then at JMn, was hkiwife 
an inftrumcnl in the coiifpiiacy ; but he can h.irdly be 
con^dered as an agent, for he was kipt ignoiaruof 
what was going on. and enjoined only to uUy whatever 
direaions he might receive troni the aichbilhon of Pda 
Iheanaffinattonof the illuiUious youths Us • x.d 
for Sunday, April zO. ,47^ ; ,hc cathedi:.! 

of Horence, at the raoraeni the holt w.,.. to be. lev ted- 
and their murder was to be the fo, friz,n:r xnd . x! 
pclling from the walla of the city all tlmn relations and 

fo for one who prelunied 

to ftyle htmlelf the vicar of Chii/f, the common l-aher 
01 V hritUiidoDi, lo patronize I 

by a flight inJifpolitton. I'hc cotifpira-ors. dne.m.n.n. 
noyo lofc one ot ihcir vi.dtms, went to invite, to 
t. tat him, to go. f l.cy embraced (i l, and led him . hy 
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a tciiicr violcucc, to the cathcdiiil. The f-.r,,;,) 
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pivvn by the tlcvation of the* confccratcd uafer ; and dral to which he had fled, and conveyed home hi tri- 
wli’ld the people ft 11 upon their ktum to'adore, the umph, where liii w’ounds were alteiuied to, and where “ 
ail.-llins ro*c‘, am!, as was ccnicerted, two of them, hrini- he hnirul liiinfeU finroundcd by hi& moll valuable friends, 

< Iko and Barnardo Bandini, fell upon Jiiliaiui. to whom he was endeared hy the Ihoeking oceuri trices 

*J'h<- latter diiefted his po guard fo truly, that it enter- ot the day. Ilia parti. any, however, did not locirl 
td into the boforn of the imolFending youth, siiid he i ell their lime only in lanuniatioiis the dcilli of t>i:e of 
mortally wounded at Ills feet. the brothers, and exultations ftir the pielei vaiion of the 

In a moment, as mull be fiippofed, all w’as confufion. other ; they imiiid. in purfuing tlie confpirators, fpa- 
Loriii/.o, alarmed, put Iiimfell in a pollurc ol detence, nrg none that fell itrto their hands, jaeobo Ki/./.i was 
when, in an in'lant, Antonio of Volterra, and Stephd- taken Hying with his forces into Romania, and imme- 
no a priell, the depcndiusi of the aichbifliop, who, upon diattly hung. An ollieer of the pope’s, who command- 
Cliovanni Ballilli’s declining the i' faninna t-'ik, under- cd a brigade under count Hirronimo, had alone ilie fa- 
took hii dcilru^.tlon, inlhed upim him as their deftined tour of decapitation, Bandini fled privately to IMa, 
prey. 'I’lie contell e«M. tinned fome time. I..<irerr/.r) had thence to Naples, and, lalllyi 'to Coiiildniiiiujdc ; but 
received a w'ouiul in lu . neck, and leemed to contend Mahonut, to oblige I, orcir/o, feiztd, and feni him back ; 
for his life in vain ; hut a fervant, whom he had lately and he was hung out of the lame window from wdiicli 
riliev.d fiom priion, infpired by gratitude, heroically the archbifhop had (uflcred. An cmbaHy was fent from 
threw liimlllf between his bt loved lord and his affaflins 1‘Iorcnce to thank the fultan in the name of the republic. 
lecLiving in his body tholc weapons that were aimed at Throughout the whole of this jnli but dreadful re- 
iIk bieall of Loien/.o, 'fhis lulelity favtd him ; for tribmion, Lorenzo had cKerted all his influence tv> rc- 
by one vigorous eflurt he broke f'^oin Antonio and Ste- llrain the indignation of the populace. He entreated 
].haiu), aj..l with a few friends rufbed into the facrilly, that they would rcfigti to tlic inagillratcs the taflv of 
ihuitlng the doois behind them, which were of brafs. alcerlaiinrig and of puni.iiing the guilty, left the inno- 
Apprehenfioiis being entertained, that the weapon which cent fhoiild be incantioufly involved in deftru^ioii ; and 
had wounded him w'as poifoiicd, a young man flicked hid appearance and admoiiilionB had an inftantancous ef- 
the woiuiJ, tnd.iiigering hL own life to favc th.it of L.o- fe6l. By hid moderation, and even kinduefs to the to- 
il ii/o. iatives of the coiifpirators, he fbught to obliterate the 

'I'lic rage of the people to fee one of their favourites rcmembtancc of pall difttirbaiices j and by his interfe- 
evpiiing, and the other covered with blood, was inex- rence, even the fiirvivors of the I’azzi were rellored to 
prifTiblL. 1 he cardinal Riario found it difHctilt to favc their honours, of which they had been dcptlved by aJe- 
hi^ life at that altar ishicli he had ftained by fo horrid cree of the ftate. 

a CLod, ;m<l to which he then fled for pruieclion. Tlic gencrofity and moderation of Lorenzo had no* 

Wliilil iliis infamous feene was atling in the caibc- cfTedl on die temper of Sixtus, who folemnly excomrnu- 
dr:d, oihtts of ihe confpiratots were attempting to feizc nicated him, the gonfalonier, the inagillnites, and their 
the l’al.i//o; but with no belter fuccefs. 1 he arch- immediate fucceflbrs *, ai>d in the vdiich be ifl’ucd 
bilSop Salv i..tii, who had undertaken to head them, on this occallon, he ftylcs Lorenzo de Medici ** the' 
gave the magiiliatis fufpicion by tliofe viokfit emotions child of iniquity, and the nurfling of perdition Not 
which agitated iiis whole frame. The nine fenators content with this ebullition of refentment, he fufpended 
who compofed the magiftracy, including the gonfalo- the bifhops and clergy of the Horentine Ur ritorics from 
ii'cr, who luid been appointed by, and wtie, in other the excrcife of their Ipirltual functions ; thus laying the 
woids, tlic privy comic:! of the Medici, i:nrr.cdiate!y at- whole republic under an intrrdt^>. Tliis had been a 
t.'iked tholi whr- inUMidcd to have fuiprifed them; and formidable weapon in the hands n£ his predeceflbrs, whts 
Salviutti and his followers had no foonei gained the ic- had, by means of it, overawed the inoft powerful mo- 
cond lioor, iliaii they found themfclvcb prifoners. narchs ; but the general ebara^er of Sixtus was I'o m- 

Jacolio Pazzl foon appeared in the llrcct, proclaim- famous, and his prefent injullice fo muiiifeft, that hy 
wg, with exultation, the muidcr of Juliano; and invi* the exertions of the bi (hop of Arezzo, a convocation 
ting the riorcr.tincs to free tbemlckes from the Medi- was held in the cathedral church of Florence, in v^diich 
ccai) flavery ; but perceiving that he was not joined by Sixtus w*as accufed of and with other 

ihc pctjpic, the inagiftrates fent off ico h<»ifetoihc ref- infamous vices; declared lo be the j>rincipal inlligator 
uc of Lorcri'/o. this was the irorelo be coniEr.cnded, of the confpiracy againil the Medici ; and the fenience 
bccaulc they continued to be affaiiltcd by the confpira- of excomfriuttication which he had (ulmi'inaled agamft 
tors, who, finding their fituation defperate, forced them- Lorenzo and the Florencixie magiilrates was called in 
Itlvcs to the ground floor, determining, ifpolCblc, to ftize direct terms, the ••execrable malediction of a damned 
the Palazzo. The magitlrates, with their attendants, {jnaUdidani malcd'ithonem damnat'ijjimi juthets ) ! • 

aflcd with fuch refoliition and valour, that as often as How fucli language could reconciled to the no- * 
they gained an entrance, they drove them back, killing lions which then prevailed of the or the pope, 

fome of the aflailants upon the fpot, others they tlirew and the plenitude of his power, it is needlefs to inquire; 
4>iit of the windows upon the pavenent ; and to ftrike but the reader will not be furpriTcd that the prelates, who 
an awe into tbofe that were wiiho it, they had the hold- made ufe of it, paid no regard to the interdict of Sixtus, 
nefs and virtue to hang the archhilhop friim one of the 'i’hc ponjIiF, however, did not relax from his puipi>iV. 
windows, dieffed as he was in his pt'iilitical robes, with Whilli he brandifhed with one hand the fpititnal w'ea- 
Poggio, another of the ch*tf eonf]>iratoro. Floieiicc pon, which the Florentines treated with (uch conUmpt, 
refoiir.dcd in every part with the exclamaiiun — Medici, in the other, he grafped a ttniporal fwurd, wlucli he now 
Mcd'Vi ! down with their enemies ! openly, as he had before lecretly, aimed at the breaft 

Loiciizo was bbcnileJ fiom that part of the caihe- of Loicnzo. At his inftigation the king of N^-plesi 

difpalched 
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ilifpatchcd an envoy to Florence, to require iht citizens 
lo banidi Loarr/o from the Tiifean terriiones, if they 
*■ would not incur the vengeance boili cd' liirn and of ihc 

jjopt. 'Lhdc thuatu pioduccd not the intended eircilj 
for the Floieiitlnis avowed iheir liim itTolulion to fut* 
ter every extremity, rather than betray the nim whom 
they confidcred as ^^uardian of the reouhlic. War 
ihciifore was coninKiicid ; and the icpuhHc vias on the 
point of bein'; ruincl, wIrmi r.orenzo i?.hirijr ai]vnntaj;;c 
ot a truci., thiew hImIUf, with a rcfolufion m.t to be 
cqucillcd, into the hands of the king of Naplen. He 
judj,td, pc’haps, th:'t any Itipulations for hib pc’-foual 
iidlty would hc^uftlefs with a prince who li:»d fpurted 
with Ijonour, judice, meivy, and the mod foltrr.n tiea* 
tier:. lJut, whiUl all viewed him as a victim who had 
dt voted himfelf tr) fave hig country, he, by perluarivc 
tloqnc: ec, obtained (d this cralty perfidious monarch a 
r. ii.uatc peatc, and reuirned to tlurencc crowned with 
a iijfc'tls that no one thouglit poflible, and where he 
w.;i rrrcivtd as dji t'ltelar deity. The pope, however, 
continued inlhxible, till a defetnt nf the Turks upon 
lisly reliored him to his fmfcp, and made him willing 
to receive the I'uhti.inion of Florence, and reconcile its 
inl.ubitanis co the church. 

Soon after the termination of the hnftilitirs between 
Sixtus and the republic of Horcnce, I.orcnzo began to 
unfold plans for ft curing the peace of Italy, which con- 
fer the higheil honour on his political life. To coun- 
terpoife all the jarring interefts of the petty Hates of 
which that country was compofed, to reitrain the 
powerful, luccour the weak, and to unite the whole in 
one firm body which might be able, on the one hand, 
fiicccrsfully to oppofe the formid-ihle power of the 
Turks, and, on, the other, to repel the incurfioue of 
the Frencli and Germans, were the important ends 
which this great man propofed to acconiplifh. But 
before he engaged in theic momentous undertakings, he 
had further pcrtonal dangers to encounter. By the in- 
iligatlon of Cardinal Riaiio, anrl fome Ilorcntine exiles, 
one Bat titl'd Frafcobaldi, with only two afliHantS, un- 
dcitook to afTaflinatc him in the church of the Carmeli, 
on the fcllival of the afeenhon 1481 ; but the plot was 
difcnveicd, the confpirators executed, and Lorenzo 
hcnctfoith fi'Idum went abroad without being furround- 
cd by a number of tried friends. 

Lorenzo was now at liberty to profecutc his bene- 
voitnt purpofes; and after contributing to the expulHon 
of the Tiiikh from Italy, he fet himfelf in good earnefi 
to fuppoit ihe weak Hales againll the encroachments 
of the inort oowt?ful. This necefTarily embioilcd the 
lepublic at one titntf with the pope, at another with 
the kluj; of Naples ; now with the Venetians, and then 
Vith the l>ukc of Milan : but when fome exclaimed 
Mgainil him as bfjng loo precipitate in involving the 
• republic in dangeious jnd expcnfivc wars, he explained 
to them thf ucc^-fTrfy of maintaining the balance cf 
power, if thty would preferve the independence ol their 
own ftjitc; and fo completely had he made himlelf mailer 
of this lubjitt, that lie c( nvinced the moil incredulous 
cf the propiiity of his mtAfuies, which, in i|8y, intro- 
ciueecl general tranquillity liito Italy 

z\.t this period, tliccity of Florence was at its hlghcft 
degree of profperlty. 'fhe vigilance of Lorenzo bad 
feeiired it from all apprehenfionB of external attack ; and 
his ackno\^ Icdged diriLtereiicdners aud moderation bad 
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ahnoil ext.i|gu:r::c.'J that fpirit of intern?! difiLirron fwr 'VTtriici. 
which it lijJ beer) (o k.ible. I’lie 1 ‘lorer- 

tines gloried in their ilI.ilLruiii. c.t /.cn, and weie grati- 
fied by Tivn-ihering in -lu-Ir body a nnn wiio wicl'*.d in 
his hands tlic bite of iiatiui s, and alciacdtd the 
and ailniii.uion of ?ll I'.un^pe. 

Vet anildil piihlic afl'airs fo intri'-a*:.* a-'d b» m)mcn- 
tous, fiicli w’as tie capaei'.y of man's ir.ind, 
fuih big verfalility of genii's, lha:, for tiii /'ir.’.Lr j .tit 
cf Ir”, lift, he ca»-rit(l i n u commerce exi-m’-vc 
of his grandfiilhtr, \vhil!l he .nflurded ItiiLn'raUr r 1. 
eouragoment to learning and le.niRd men. t^oTrin i..u! 
greatly piomotrd. the ihifly ot tiie arc it •’t . 

and ancient [diilornphy. Lorcnzoi'id the lane ib i • ; 
but he did tMieli more; he ericoui.'»ge-i the e ihl\'to:i 
of his own tongue, which had been iieglirtid I'lnx the 
age of Tclrarcu *, and by felling a great cxaiiipb- him- 
felf, he produced a race of It all in poets, vihich h ive 
hardly been furpafled in any ag? or nation. '^I’o tnuirti?! * 
even the names of the ch^gaut fclitl.irs whom he c:.- 
tronifed, would extend this article far beyond Um lin.it-. 

In the aeademy^ of Pifa, or which rntniion has been al- 
ready made, the Hndics were chitHy cuf.ilned t(3 tl . 

Latin language, and to thofe fciences of v.'hich it u .*. 
the principal vehicle. At Flurtnce the Gietk lung iv' 
was taught under the fiint^uou td a public ini^iim:*': , 
cither by liative Greeks or Ic.nned llalirun, whole f 1 1 
vices were ptociircd by the dil'gei ee of Lore. 1/0 
Medici, and repaid by his bounty. He plaettl Miclnii 
Angelo at the head of an academy, whicli lie cie.’ud 
for painting and fculpluie, furr.ilhiug it with the bvii 
models of antiquity. He built and endow td a |)ul>l c 
library, and lent Lafeatis, of impcriul def -ct.t, to Con- 
Hnntinoplc moic than once, to procure Creik m.jr.u- 
feripts. For father Moriano, tlu oraim. u inunidny^ 
was built ; and Florence owed many of her fineil tdi- 
iices to him. Poliiiano a*Hi Picino utre ainoi.g his 
moll intimate friends; and it is not perhaps too rmch 
to fay, that he did mere for leltcis and Icicnce and art 
than any other individual lluit ever e.xidid. His own 
acquiixmcnts in learning weie gn-ai ; ai.d bib p.'.ctry, 
ol which the reader will hnd many fpteimLns in i!.c ilv- 
gant woik of Rolcoc, was exfjuihte. 

Is it furprili' g, wlicn we examine LorMr/o’s cl.arac- 
itr, that all Italy, all Chniicndorn, even the Maho- 
metans, gave him the molt flatltring maikj of appio- 
bation, and llrovc who Ihould oblige him ino!l, by pre- 
feiitiiig him with whatever was rare and valuable ? iliu 
palace was coiillantly t.Ucd with men famous in every 
elegant, every ufeful fcicncc, and the neigbboui iiig 
princes flocked to it as to the temple of whdom, 'I'lu: 
celebrated prince of Miiardola, on his account, chul'e 
Flonnce for his rtlidence, and died there. 

^J'o a molt engaging perfou was added each ina.,e, 
and every accomphlhmcnt. He was the favourite of 
the ladies, the envy of the men, and the admiration of 
both. i he (tatcfmaii of his time ; unrivalled m chi- 
vahy ; one of the molt eminent orators that the world 
has produced. His poetic merit, with his judgment 
in, and patronage of that art, procured him the title of 
•* Faihtr of the Mufes." in liberality to his fellow- 
citizens, ;u W'cll as in every other lefpc^, except .:s a 
general, he exceeded even Ca;far himfelf; and had not 
peace been his dear delight, his talents wuulci have made 
Lira a confummatc commander. Yet with oil thefe fu- 

perioi' 
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ii.ai to . in iiniiit' ij'-'.-t ■■ \^lli ii jiiiSTi*-., Ul*; wiit-y 

v\oi:l-J haw ,«n t.n I.ii.m i oi iluir i;nik*r 

aril he \\ oisM c>iKi'. ki L |.K < («:: i' in lii.. ijir. kry, 
fper.ikri)'- hoiira there in «1) tin lii\ol«,iis prarUs 
fhiiilifh flivcrlion. In foie, “ ih*. ;;»av:lv ni l.i*. life, it 
</nr.|):n:(i with ith levity, in.ili in.Ivr hon appi ar ar. a 
roMipiWitlon i>r two clifttu'nt piifntj -, ifcompuMlilc, auJ, 
as it Were, inipoirk'le lo lie jniiud wiiii the other.** 

Loren/o, like noil otlier preat iiumj, liad wiiliej to 
iptucl hi:i lalf ) ! Lird in th.e trantjtiillity of retirement, 
l it then line at .in rail) jieiimJ woiiiul up liis mercan- 
tile eu'ireins, and diviiled hii time betuecii the care* of 
tin; iepnl)l''c at l‘‘loieiice, ard the cultivation of hi8 
cll.iie. in the country, flc wiihedeven to divell himfelf 
of all piiliiic eonreins, arid ^;et Ilia fccoiid foil Giovanni 
adniitud into holy oi\'crs at the age of I'evcii years, that 
lie nrght be ft for cecleiialiical preferment before he 
ihouUi be deprived of the piolccliou of his father. The 
young ecricliallio, who :.i terwards trade fuch a figure 
.IS Leo X was accordingly appointed by I^ouis XL of 
l iaiice, abbot of Fontc Dolac, before he was eight 
^ea^fi of age ; and by Innocent VTIL a cardinal, wlien 
he w as little more than thirteen- This added irmeh to the 
infliierce of the family, not only in the Tufean ilates but 
through *ill Italy ; and Loren/o having introduced his 
cldtll Ion into public life, and accompliftied a marriage be- 
tween him and the daughter oF a noble family at Home, 
thonglit he rrk;ht commit the affairs of tlie republic in 
i\ great inealurc to Piero, and indulge his own.talle in 
the converfation of hu learned friends. This dream of 
Aliciiy how'tver was not realized. EaHy in the year 
1492, he was attacked by a difeafe, under which he had 
lung htboiired, with fuch violence, that on the 8ih.of 
-A pul he died in the midll of liia weeping friends, after 
havkig tiiktn oi them, one by inie, an affectionate farc- 
•wrl, Slid given to his fou Pir’ro much falutary couuidf 
which he thought not fit to follow'. 

']"lic character of this great and good man is deve- 
ioptd in il.c detail which wc have given of his conduct 
ihr(uigh life ; I’nt. it may not be improper to add, that 
I 'l'h wa.i the love aT*d veneration of the citizens to him, 
that the ^diyfician, who had attended him on his dcath- 
Iied, afiaid to return to I’lorcncc, left the houfe in a 
:iate ('f difli.i'fliun, and plunged himftlf into a well, 
l liroiighont liie leli ot Italy the dcv.th of I.orenzo was 
M^^ardfd as a public calamity of the mod alarmiqg 
>iiid. Of the arch. which Supported the political fabric 
of tlint coiiiitiy he had lung been ctmlidered as the 
ventre, an<l his lufs fecnied to ihieaitn the whole with 
i’.nrrcdiate dcfli notion. When Ferdinand king of 
MiipK’j was informed of the event, he exclaimed, This 
man has lived long enough for his own glory, hut too 
Iho't ii time for Italy.** 

M LDICiN \ roRi-Nsis, is a plirafe ufed in GormiMy 
to viv^oic thofe parts of anatomical and phyfiological 
kr.uvlud^c, which tiwhU* phyficians and furgeons to 
tlcci !c tMtain caiidt' a-i judges in courts of judice. In 
thui coniUry it has lujg bvcii law and cnllom (if w'c 
'iililukc not, by tliv Caraiinc c.jdccsf CiiaikB\ .) to ic- 
ier cates ot p'^‘J (hif.i ihurJcr^ prfgnuncyy /w- 

p'jltr.iy^ jSJvC. lu t/ic medical ficidly, whicli, in 

f he lUniyeiliriLS and: loi! c otiier towr.^', is c<inlliiu- 

led into a kind of Court lo*' the Viial ot Uivili oucibon.. In 
,Jhis country there drr :io lii,.li cour-. ; but in ciiminal 
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trials medical gentlemen arc ofu n called upon to dtkril'C Muhi 
the fymptoms of chjlil tuvultt ^ t^vc. aiul 

therefore it become’, them to obtain an .'iccnniU know- ^ 
ledue of iliefe fymptoms, and to Ibue th.eii irciroMci 
wiiii a iniinbtr <»r rni iutc fac^s, to which they nia) have 
ocealion to apptal when giving th?. ir evidciuv. 

d'he impoitance of tliis liibiiCt induced the prf.fcfTor 
of the iiiilitntes of phyfic in the uiiiveility ot tkliubmgh 
to rtfolvc lately to read an animal com ft ot lettme* on 
Mfciiic M. juRi.si RunKNCr. 'J'his, we doiiht not, will 
prove 'I valuable courfc ; for though it is hardly con- 
CfivaUe that, iiiukr the head midtrnl jur'ifpruthtm'y any 
ino<w/et/ge can be communicated which a well educated 
phyilcian would not necelVarily, have acquired, without 
arttiiding fuch a courfc; yet it is very obvious, that the 
recollection of the young phyhciaii may receive great 
aid from his lifteniixg to the well arranged Icv^iirch of an 
accurate profefTor. From ihefe Iciftiires he may ilore 
his mind w'ith a colledlion of aphotifms which Qiall be 
always leady on the day of examuiation; or the lectures 
themCelves may be delivered m.queftions' and anfwers 
with all the formalities of a criminal court. 

We have heard it nbferved, that to attend a couife 
of fuch ledlurrs would be of the iitmoft advantage to ail 
wlio may be called upon to ferve aj, jurymen in criminal 
trials ; but of the truth of this obfervation we arc more 
than doubtful. Perfors who are only /jaff inilrudVcd 
are always conceited of their own attainments; and men 
not acquainted with anatomy and phyftology cannot be 
more than half inilru£tcd by the ableft courfc poiBblc to 
be given of medical jurifprudence* Such perfona in* 
deed can hardly avoid miliaking the fenfe of the pro- 
feflbr’s language, however perfpicuous that language 
may be. Of this w'e had lately a very (Inking inllance, 

A gentleman, by no means illicer^tc/though a firanger 
to anatomtcal and phyfiolqgical ieftnee, was expatia* 
ting to the writer of this article upon the general Im- 
portance of medical jurifpradence, a courfc of which, 
he laid, he had attended for the foie purpofe of qualify- 
ing himfelf for difeharging the important duLics of a 
juryman. Upon 'being alked what he had learned ? he 
replied, that he had been taught, among other things 
which w e thought frivolous, lo difcei n, from the fymp- 
loms of /jcrn^wjr^ whether the dead man had been hang- 
ed by himfcTf or by anothern We need not furely oh- 
ferve, that no fuch IcfTon was ever Uuglit in any uni- 
verfity, or by any medical IcAuixt; but it is w'orthy of 
confideration, whether leiSlures on medical juiifpnidence 
may not have the mort pernit'ious eflt^s on the nuruls 
of men fo liitlc qualifed as this gentleman to profit by 
them. To the regularly eclucate^l phyfiAian and fur- 
gcoii fuch Icftures may prove nkful ; to the plain citi- 
zen, noi fltilled in anatomy and jikynulogy, lh<y nudl 
prove dangerous; as llieir oily tLiiikncy is to make 
him dclpifc the evidence given before him by the regu- 
lar ph) be ian or fuigton ; i()pu.'.;e iinpliqib eonfitieiice 
in his ow n bijH rficuil know ledge ; aftd ikiio to rlecidc 
at random ou tlie liU' or death of his fellow crealute: 

A little haniing is a dangermi'* thing ; 

Urink deep, or tailc not the l*ieiidU Ipring. 

MEDIN^A, the capital ef the kingdom of Woolli i i 
Africa, is htiiatcd in 13^ 40 N. J.at. and 12® 40' W. 
l.ong. It ia a place of coi.fukrablt extent, and may 
LOiiiain fio:n bu > to i .CCJ houfes. It io fortified in the 
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. ron'rfi’i Africiii manner, by a fniToumlii!^ In’^rh wall 
i).iiU ot t'iay, an oulvvarJ fence <if pointed Hikes 
:m 1 iiM-kly bnihes ; but ilie walls art* nei(!e(tkcd, and 
tin.' i.Mlwaid tciice hak fiitfered conildcrably frinn llic 
at hvc hands of biil’y honfewivcr., who pluck up llic 
tor lire.VDod. Mr Park palVcd ihrou^h it on liii 
T'j’iit* calUv.ird, and was treated with mut.h k'lidncis 
l))ih bv tin' kill*; and the people. The good old love* 
itiV.n .variitd him of the dangers he wub about to eii- 
(•.'iiiitii, and endeavcMjred tc' pcrfiiade him to relinquilh 
ail tlioiqdits of his journey c ait ward ; but when he could 
i:ot pu-vail, he gave him a guide, who conducted him 
in l.dcty to Korjjir, the ftoiuler town of r!ic kingdom 
to wauls Boiidon, fronTw'hich it is feparated by an in- 
tervening wilderncfs of two days jouiney. Here our 
author was preunted, by way of rcfrcfhment, with a li- 
riioi which tafted fo much like the Hrong beer of his 
iu’jlve country (and very good beer too), as to induce 
him to* inquire into its cornpofition ; and he learned, 
'\ii]i fume dc’grec of furprife, that it was acS\ually made 
; om corn which had been prtvioufly malted, much in 
'rw- fame manner as barley is malted in Great Britain: 

loot yielding a p^niicfnl bitter wasufed in lieu of hops, 
lie name of which he forgot; but the corn which 
yields the wo;i ii the holcus Jpuatits of botanifts. 

MEDUSA. In addition to the different fpecies of 
tliii) genus of vermes deferibed in the Encyclop^fiiti, that 
which id reprefented in two different attitudes, fig. 1. and 
2. and which ftrongly refcmblcs a bagpipe in lhape, may 
be worthy of notice. It is mtrely a white lianfpatent 
vcficlc, furnilhcd wiih fevt nd blue tentacles ytllowilh at. 
their extremity ; Its long tail; which is alio blue, ap- 
pears to be comp<d*ed of a number of fmall glaudulous 
grains, flattened auxi united together by a gelatirous 
membrane. The upp'^r part of the veficle exhibits a 
^ kind of Team w ith aficvKale puntiurcs of three diffe- 
rent ftzes ; Its elongated part, which may be confidered 
HR the head of the animal, is terminated by a Angle 
trunk, the exterior edge of which is fringed with 25 or 
26 tentacles, much fmaller than thofe which originate 
from the infertion of its long tail, and the number of 
which fouK-iimes amounts to 3c. By means of ihcfc 
lad, the diameter of which it is capable of increafliig at 
picafurc by f<*rcing in a little of the air from its body, 
it f xed it It If to the fide of the vcffcl, in which it was 
placed, ill fuch a manner as that the extremity of. 
fpme of its tentacles occupied a furfacc of two or 
three lines from its body. The moll moveable part 
ot the vtficle is its elongation, or the head of the ani 
mnl, as it is means of this that it performs its ditfe- 
rcMit rr.oti|j)iiH. The rounded fubflaiice, marked by the 
lijtcr Jh IS lituattd in the centre of the larger tentacles, 
which are fi mly fixed to the body of the animal near 
Its tail ; and ie onl^^n aifyablage of a few minute gt*la. 
tinii)iiii..gh^u}p»s 'Iruin tJpriiiiddic of which aiiCc other 
larger globule.^ witba^'dl pcdiinclo, about the middle 
ot which. is fixed a niived bliiilh c(dourtd body, which 
w lepickiiUd rnagnifud in two politions at R Mar- 
tiiutie, the naturaird, who accompanied Peroufc in hia 
voyage round ihe worl'!, met with this animal pi about 
the 50th degree of ht. ani 179' of long, call from 
i aris*. 

MEGAMF/ITR, a name fomelimcs given to the 
MitKOMtTtR, which fee, EnrycL 


M I*.!"!.'! J. [., iii tlie lii'g-.iagc of Bengal, a place or 
dili'-iVt. 

M ii iSi I KS Iv 1 (I* laiicdLiis) , a mofi celtLraicd Ger- 
man orientals, w.i.sboiii in L-orraine, tlui* liibjcft to 
the emperor, in tlie year 1^3:3 ; and f 1 eopiouliicfs of 
learning, elegance ot geiiiu.s and piofoiind knowledge 
ot languages, pariicuUrly thofe of tlu* E.iil, proved uii- 
donblcdly one of the principal ornaments of the a.:e ia 
which he lived. He Itudicd at Rome under OiaUino, 
When he was about 30, his love of leilers induced him 
to accompany the Polilh ambaffidor to Cohibinlinople, 
where he Hudied the Tuikii:) language iindLT Boboviua 
and Ahmed, two very fitilful icachuj.. So fucctfsful 
was he in this lludy, that when he had been there only 
two years, the place of firll interpreter to the Polifli 
embaffy at the Porte was promifed to him. Wtun tl'C 
place became vacant, he was accordingly app mitcd to 
it, and obtained fo much credit by his conduit, that, 
aftci a time, he was fent for into Poland, und again 
fent out with full powers as ambaffador to tfie Portt. 
For his able execulioti ol this office, he was fiiithcr ho- 
noured, by being naturali/.cd in Poland; on whicli ol\m- 
fioii he added the Polilh termination o[/h to his lannl v 
name, wliich was Meiiin. Being defirous afterwards to 
extend his Iphere of aiffion, he went to the court of the 
emperor as interpreter of oriental languages in i66i 
Here alfo, as in other iidlances, his lalcnis and beha- 
viour obtained the highc'll approbation; on wliich ac- 
count he was not only fent as interpreter to fcvcr.d im- 
perial a mbaflador a at the Pot te, but was inttullcd in 
many impoivant and confidential fervires; and, in 1669, 
having paid a vilit to tlie holy fcpulchrc at Jerufalem, 
was made one of the kniglits of that order. After his 
return to Vienna he was advanced to further honours ; 
being made one of the counfellois of war to the empe- 
ror, and firtt interpreter of oriental language.;. At Vi- 
enna he died at the age of 75, in the year 1698. Hia 
great work, i.The “Thifaurus linguarum 01 ientaliiim,” 
was publilhcd at Vienna in 1680, in 4 voU folio ; to 
which was added, in 1687, another vohm.c, iniitltd. 
Complement uiii Thefauti linguanim oricmaliiMn, feu 
onomafticum l.?.tina-Turcico-Arabu:o PerliMim,*' The 
former volumes having become extremely fcauv, paiily 
on account of the dell ruction of a grciii pint of the ini- 
preffum, in the fiege of Vienna by the Tinks in 1683, 
a defign was formed fome time ago m England of rc- 
piiftling the work, by .i focicly of learned rmn, an oug 
whom was Sir AVillia.m Jones. But as this uudci taking, 
prcjbablyon account of the va(l cxpencc wbkh mull 
have been incurred, did not piocecd, the enqiufs queen 
Maria ‘1‘hcufa, who had heard of the plan, look it up- 
on hcrfi'lf. and with va(l liberality funiilhed every thing 
iKccflary for its completion, lii C()ijftf.|iuii( C of ihi.,, it 
was begun to be fpicndully rcpublifhcd ?.t Vienna in 
17H0, with th's title : “ Francifei a Mdgnien Mcniiilki 
Lexicon Arabico-Perfico-’ruicicum, adjtd.'j ad linpiikis 
voces et J^l^afes intciprclationc Latina, ad ulitaiforc^*, 
eliani Italica.^' Of this edition only two vols Llio ar: 
yet publilhcd, extending no farther than si.i/, tiie n'ntf. 
letter of the Arabic alpluibel, which is about ;i thin.! ot 
the whole. The dcLiy of the rcll is much to Ik 1 -^ 
menlcd. I:', this edition, fay the editois. the iK-.i^ni 
of Meninlki may be laid to be incrcalVd, dimnii'ln d. .iiul 
amended. Lccaufc many Arabic .in ! iVil'^m 

w.^id j 
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Mf'nlnfri, are ntitkvi, i'H)m Waulvuli a-id t!u’ \y:?i 

Merthffta. IVrllr Ic'.ieoj^rapiici* . wluun lli»* I'all has 

projmx'd ; «Hid lu^m l irrliehit live inle’U' l the nnmea 
of ('ILk-s^ iMulrivtis, n.i well a<? p!irai^s in 

c'onvnoM nle atiioin^ tlie 'Turks, be- 

ra’*re many iifekTs IVnuMyrna are omitteJ, vliich rather 
pu/zird than tiHifled tlie Undent; us well all the 
Freueli, Tobih, nud Gr»-inau intiiputalious, the Latin 
beini; ronlidcTcd as fufruieut for ail tt-oi ol leanuni^. 
jflmtrtdiiL with rtfpi6l t.' innnmi raldc ty pui;raphiral 
erro's ; wlii'ch, howtver, I’om a ^ork o* th;s nature, no 
c:o‘e ran Dcvliaps alto.^t ther cxdude. The <»ther works 
ol Mc'.iir.fki vvtie oeeuiivuu-d ciik.ly by a violent eoutfit 
fiim rful ri nuin n 'rnci! J. B. i'odeila, in which 
MuiciJ iicnriicfiy wa-; • niploycd <ui bt)th Tides. Ihtle 
it i". liiirdiy vV(nih wln’le to cnumerile, hut they may all 
be Lcn ill tiie account td’ his life from which this article 
Ltak'.nfA). It lliould bo obfervcL however, lint in 
167 Todella publ’flu-d a book* inlitlrd, Ihoclro- 
iriiii iiovi lint? ‘UT rum ori« iita!iuni colle:p*h jiiiru Au?. Stc. 
eriffivb, in Ik'iiv. Vieunciiii to whiVii MeniiiiKi op- 
poA.<J, 2. “ Mtni’O'ji Antidotum in l^rodiomum iiovi 
iirj. < Tii tit. colk'pi, lYc.** ^U). But fuch was the cre- 
dit of his roitn^pv.iilk iu the univerfity, that Toon after 
Tr. -ie c'.mc tnil :i chcite in the name of the re£lor and 
CuMll'ft.n, 11 which that antilote of Meniniki’s is pro- 
icrihed aii<l prohihitei!, for fix fpeciJic reafous, as im- 
pi •'! •v\ \ infmioui. Mcniulki wa^s defended againft 
ihl' h vuiid^blt: aiiack by a friend, in a fmall traS, in- 
titlo.k “ Ve itHs dclenfa, Itu juflitiu caufse Dn. F. dc 
M. M [Mcniiu'kl] contra infamc ciecretum Univerfita* 
tis \itiiiKuns, Anno 1674, 2t .N'ovembns, ^c. ab A* 
iui* -> Ui(i cxpofita, Anno 1675/’ ifl which this friend 
e\r»o!'i*, ailich* by article, the fallehood of the decree, 
and i.''cck:ini } ilron^rly agsinlf the arts of PodcUa. This 
tTcirl is in the llritr.b Mufeum. PodeUa was oriental 
fecrel.irv to the emperor, and profciTor of thofe lanj^ua- 
^n.*8 at \ iciuij; but is deferibed in u very fatirical man- 
ner by the defender of Meninflti. ** Podefta, natiira 
Semi It'dlus, ftatura iiaruu., excutiens, balbus, imo bar- 
diis reperliis, aliifque vitiis ac (lultitiis plcnus, adeoque 
aJ dilenuias liuj^uas uricntalcs iiihabilis." A lift of the 
wvrks of Podtlla Is, however, p,iven by the late editors, 
of M 'liiiins. 

M V. KCMETT A, or ta Vlfry//Vr«w, is com- 

Tnouly fuppoftd to have been a right wbieh, during the 
prt V ilcTicr of the feudal fyllcm, the lord had of paiTing 
the til 11 nigliL after mairiage with his female villain. 
'Tl • opiiiio.i has b^.eii luld by the greater part of our 
ro.tIi|\iaiians ; and we have adopted it in our hiftory of 
Slo j LAND pubbUied in the Etuyclopifdhi, It appears, 
I'owiver, to be a miliakc. That there was a cu Horn 
Trilled luerrf.ftia tnulictum^ which picvailcd not Only in 
3 'higlj.nd, Sccilund, Wales, and the ille of Guernfey, 
but :dfo on the continent, is indeed a faCt unquellion- 
ifrt/.to/rijw,abIc ; hut Mr AlUe has clearly proved, that, inftead of 
vol. xii. being an adulterous connediou, the mevchdia was a 
compadl between the lord and 1ms valldl f',r the redemp- 
tion of an committed by ih. t \dUals tmwnrt ’mi 

daugliter. Kc admits, howLver, tint it denoted like- 
wife a fine paid by a jihctnan or a vdla^fi to liis lord, 

(a) We have taken this article from the Biograpljical 
4;f Mii.iiinii prefixed to th.e new edition uf his gieat wor 


for a li'-cncc to marry his daughte" to a free man \ anl ATcric 
llr.r if ilic vafl'al gave her away witliout obtaining fuch •^^‘-’'*’1 
u licence, he wa.i liable to pay a heavier fine. He 
quotes two authorities in fupport of his opinion fiom 
lirai^loii ; one of wliicli we (hall tranferibe, as being a- 
loi.w complete evidence. 

“ Kic. Burro tenet uiium nicfuagium ct debet tellla- 
giuir. fed^am ciirix, et rnenh-i^ hoc niodo, quod ft v^gvI- 
tare vuliit'ni /Hinm futim cuui quutl.ini liWro ixtnt 

fiii id piL 'Di domitn pto manhi^u)^ el ft caw vuin- 
invent alicui cujlumurht vtlU, mhil dduit pro matiln^ 

“ The probable reafon ol the culloip (fays Mr Alik) 
appears to have been tins. T'criors of low rank, rc/1- 
diiig on un eftate, w'cre eith'*** afiripi'i ^leb*e, or were 
fu^jed^ed to fome Ipccits of fcrvitiidc ^'iniJar to the 
nfcriptl ^hhit, 'I'hty were bound 10 reiideonthe cllaie, 
and to peitorm feveral fervict'i to the lud. \voineii 
iiecelBtily followed the ieliden:e of llitir hulban'ds, the 
conrcqiicnce was, th?t when a woman of low rank mar- 
ried a ftrangcr, the lord was deprived of part of his 
live ftock ; he therefore required a fine to indemnify 
him for the lofs of his property.’' Vurther particulars 
on the mcrchiAta are to he found in the Appendix to 
vol. lit of Sir David Dalrymplc jt ^ittnah of Stotlnrid, 

MERIDIAN Line, an arch, or part of the meridian 
of the pkee, terminated each way by the horizon. Or, 
a meridian line is the interfed^ion of the plane of the 
meridian of the place witli the plane of the horizon, 
often calk'd a north-and-fouth line, becaufc its direftion 
is from north to Couth. 

In the article AsTxoNowr {lincycL)^ iv* 37<J and 
377, we have given two methods of drawing a meridian 
line ; but it may be proper to add, >n this pUce» the 
following improvement of the fottner of thefc from Ur 
Hutton’s Matliecnatical Didiodary. As it is not 
eafy (fays the Do^or) to determine prc-cifely the ex- 
tremity of the (hadow, it will be heft to make the ftile 
flat at the top, and to drill a fmall hole through it, no • 
ting the lucid point nrmefted by it on the feveral con- 
centric circles, lufteati of marking the extremity of the 
fhadow itfelf on ihefe circles.” 

We fhall give another method of drawing a meridian 
line from the fame valuable didlionary. ^ 

Knowing the fouth quarter pretty nearly, ohferve Bkf 
the altitude FE of fome ftaron the eaft fide of it, aiul 
not far from the meridian lEZRN : then, keeping the 
quadrant firm on its axis. To as the plummet may ftili 
cut the fame degice, dire^,l it to the wtftern fide of the 
meridian, and wait till you find the ftar has the fame al- 
titude as before, asyr. Laftly, hifed iRe an^^Ie EC/*, 
formed by the inteneftion of the two planes in v/hiqh 
the quadrant has been placed at the time of the two ob- 
fervations, by the right line UR, w^iicli will be the me- 
ridian fought.” \ *' • 

Ma^neficnl Meridian^ is a g^ak.cirrk palling thro’ 
or by the niagntlical poles ; to which meridians the 
inagnetical needle confoims itfelf. oee Magnetism, 

Suppl. 

MEiS/DLABE, or Mitani.ABiuM, a mathematkal 
iuilrument invented by the ancieiitti, for finding two 
mean 

Dittionajy \ the editors of which took it from the life 



MINER 

f. Mifi. mean yroportlonals mcclianicalljr, wliicK they oouM tu»t 
jjjI.ogariihm ^eometricuHy. It coniilU of three paralhlo- 

^ Millb. moving in a groove to certain interftdions. Its 

JTip— ligiire IS (ieferibed by Kutocins, in liis Commentary on 
- Archimedes. See alfo Pappus, lib. 5. 

MESO- Logarithm, a term ufeJ by Kepler to tig- 
nify the logaritlnns of the cofines and cotangent;. 

MESUi<ATA, a fcapoit of the kingdom of Tri- 
poli, in Africa. A caratan proceeds from tin's place to 
rez/an, and other inlcrior parts toward the fouih of 
Africa. It is 260 miles north of Mourzook. E. Ion. 
15. N. lat. 31. V 

METALLIC Tractors. See Plrkinism in this 

Sufipi . 

METONIC Cycle, called alfo the Golden Nnmhtr^ 
and Lunnr Cycie^ or Cycle of the Moon^ that which was 
ir^vented by Meton the Atheiiun ; being a period of 1^ 
years. See Cycle, EntycL 

MHA Rajah, the highefl: title of Hindoos. 

MICROCOUSTIC8, or Mjcrophonls, iiiftru- 
ments contrived to magnify fmall founds, as microfcopcs 
do fmall obje6^s« 

MICR0C03MIC Salt. See CHEMisTRY'/zir/^x, 

SttppL * 

MUDDLE Latititde, is half the fum of .two given 
latitudes ; or the arithmetical mean, or the middle be- 
tween two parallels of latitude. Therefore, 

If the latitudes be of the fame natne, either both north 
or botii fouth, add the one number to the oilier, and 
divide the fum by z ; the quotient is the middle lati- 
tude, which is of the fame name with the two given 
latitudes. But 

If the latitudes be of different tiames« the one north 
and the other fouth ; fobtrad the kfs from the greateri 
and divide the remainder by fo (hall the quotient be 
the middle latitude! of, the fqme name with the greater 
of the two. 

MIDSUMMER-Day^i is held on the a 4 th of June, 
the fame day as the itadvity of St John the Baptift is 

held. 

MILK, or MiLKYiT, oTOperty in B^al, 

MILLS of vairiuuB kinde are deferibed in the article 
Mechanics [Encyt!.)\ and he who (hall iliidy that ar- 
ticle, together with and Mach in ear, 

in this SvpplemenU will have a fufficient knowledge of 
the principles u^n which milis muft be conflruded foas 


A L O G Y. 

that they may produce ihcir pri>pct[tffc^S. The fubj 'A 
is introduced into tins place mtrely to put it into ilie 
pow'cr of our countrymen to adopt, if they lhall ihiiik 
fit, the imptovcmtnts which haw bicu mack in the ma- 
chinery c)l Hour millj; in America. 

The chief of thefc confill in a new application of the 
ferew, and the introdiu^ion of v hat are cdlctl elevator*, 
the idea of which was evidently bon owed from the 
chain pump. The ferew is made by ilieking biull thju 
pieces of board, about three inches long and two wide, 
into a cylinder, fo as to form the fpira! line. This ferew 
is placed in a hotizontal pofition, and by tMrn.ug on iri 
axis it forces wheat or flour from one end of a tiough 
to the other. Eor inflaiice, in the imcgh v\hi:h re- 
ceives the meal immediately coy.ing from tlic llom i, a 
ferew of this kind is placed, by which tiie meal ib for- 
ced on, to the dillance of fix or eight feet, pnhapi., l i- 
to a refervoir ; fiom thence, without any manual U- 
hour, it is conveyed to the very lop of tlie null hy ih: 
elevators, which confiit of a number of fm ill butkcli 
of the fize of tea cups, attached to a long band tli iL 
goes round a wheel at the top, and another .ar ihe Ivu- 
tom of the mill. As the band revolves round ihr 
wheels, thefe buckeis^dip into the rtfcrvolr ut wheat nr 
ilour below, a.nd take their IuaJ:: up to the tujj, wher^- 
they empty themfclves as they f'trn round the upper 
wheel. The elevators arc inclol'cd in Icj i.irc wTJodeu 
tubes, to prevent them from catching in any tiling, and 
alfo to prevent duft. By means of thtdV two iimple 
contrivances no m?nual labour is requlicd from tin: mo- 
ment the wheat is taken to the mill till it ij converted 
into flour, and ready to he packed, during the varioii.Hi 
pro^fles of fereenmg, grinding, fiftiiig, &c. 

'rhat this is a confiderable improvement is obvious ; 
Ind we arc not without hopes that it may he adopttd. 
The licentioufnefs of an Englifh mob has indeed pene- 
cuted an Arkwright, expelled the in\cntf»r of the fly- 
(buttle from his native country, and by fuch coudiid 
prevented the rc-credion of the Albion ituUf, and tlie 
general cftablifliment of faw- mills through tlu kingdou' ; 
but their fovereignty perhaps will not be routed by 1 
eafy and fimple a cotitrivsr.ee a.s this to hlTcn the cjiiau- 
tity of manual labour. For au iiccount of the Dutch 
oil-mill, which was fomchow omitted in its proper ph;ce 
in the Encyclopedia^ fee Oil- M ill in this SipplvmLui. 


MINERALOGY 


definition. T S a faience, the ohjeft of which is the defeription and 
*'* airaugemcnt of inorganic bodies or minerals; or of 
, ahe bodies whicli^long to our globei excepting animal 
• and pc^rt rr 3 /<j 6 dlrfance^ 

Timet T;htepub]k»efon of the article Mineralogy, 
Entycl. fcarcely a fingic day has pafTed without the dlfco* 
vtry offome new miiitralogic.il fad, or the deteftion of 
iomc old aud unfufpeded error. Thefe improvements can- 
not be overlooked in the prefent Supplt mcnt, But they 
are^ fo numerous in every part of the fcicnce, that we 
can hardly notice them without giving a pretty com- 
plete view of the prefent Hate of mineralogy. This 
will fcarcely occupy more room, and mull be much 
more ufcfiil as well as entertaining, than an undigcllcd 
SuppL. VoL. IL Part I. 


mat of annotations and remarks. We nndcrt^ki- ihi, 
talk the more rwdily, becaufe in the article Mimra- 
loov in iht Encyclupedia^ the improvements of Mr 
Werner and his difciples, to which die fcicnce isiiultbi- 
cd for a great pan of us prelVut accuracy, have been 
entirely overlooked. 

The objed of mineralogy is twofold, i. To dfcnlw 
every mineral with fo much accuracy and precifion, tliat 
it may be eafily diftinguilhW from every other mineial; 
a. To arrange them into a fytUm in fuch a maniur that 
every mineral may be eafily referred to its proper place, 
and that a perfon may be able, merely by the lulp of 
the fyilem, to difeover the name of any mineial what- 
ever. When thefe two objeds arc accumplilhed, mi- 
B b neralogy, 
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nriiiloiryi fi) r^iHcd, is compKlcJ. Biu were wc 

to lfn'> htn, thf utility of the fcieiicr, if it would be 
eiitiiKd ii^ the n?mf of ii ic 're, could hardly be confi- 
dcru’ .li VI'] Y great. We mult ihtrt fore apply chmtftry 
fu the ingTcdients of which mintials are com- 

poi«d, and deleft, if poflihle, the law* which thefe 
inprcfhi Ills have obfervtd in their romhination. 'fhua 
we P’all really extend our knowledge of inorganic na- 
tnu, and he enabled to apply that knowledge lo the 
iinpiov< menr of almoLt every art and mannfbfture 

Mineralogy • atur.dly divides itfrlf into three parts. 
The /oy/ treats of the method of dehrhing minerals ; the 
fucjiii^ 1 1 the iTiethoil of arianging ihtns ; and the third 
txl’ hits th< ni in a f)dcm dcicribed and arranged ac- 
<‘()r.iiiig to the rules laid dt»wn ill the two firit parts. 
'I’l.«.‘*». three parts fliall be the fubjefts of the following 
chaptcis; and wc (hall finifh the article with a chapter 
on the chemical anaJyfjs of minerals. 

CuAi*. I. Of THfi DsscsiPTiON OF Minerals. 

Nonrivo, at fir (I fight, appears eafier than to de* 
ferihe a mintra), and yet, in reality, it is attended with 
a great deal of difliciilty. The mineralogical deferip- 
lions of the ancients are fo loofe and inaccurate, that 
many of the niinerals to which they allude cannot be 
iifccitained ; and confcqucntly their obferrations, how- 
ever valuable in thcnifelvcs, are often, as far as refpefts 
us, .iltiigether loft. It it obvious, that to dtftinguifti a 
mlm ral Irom every oilier, wc mull either mention fomc 
peculiar propeity, or a colltftion of properties, which 
<?xl'l ti>gitluT in no other mineral. Thefe prooenles 
mud be (Viriil'td in terms rigidly acemate, which con- 
vey precift ideas of the very properties intended, and of 
liO other properties The fmalklt deviation from this 
would lead to confnfioii and uncertainty. Now ft is 
;iT pidlible to difc rlbe minerals in this manner, iijikfs 
thtir be a ptcnllar term for each of their procctlies; 
and iinlcfs ibis term be completely undiritood. Miners- 
higy thercfoie mull have a language of its own ; that is 
to iav, it rniift have a trrm to denote every mineraJogt. 
cal property, ami each of thefe terms miift be accurate- 
ly dcfiiud. The language of mineralogy was invented 
by the celebrated Werner of Freybeig, and firfl made 
known ti) the world by the publication of his treatife 
on !hc fsittjujl I hampers of vtititnih* Of this language 
wc (ball give a view in the following general dci'criptfoii 
(jf tlic properties of minerals (a). 

'rhe projKrtfes of minerals may be divided into two 
claves. \flf Properties difcovcrablc without deftroylng 
the texture of the mineral ; 2 </, Properties rcfulting 
from the aft ion of other bodies on it. The firil claU 
has, by Werner and his dtfciples, been called external 
prnpnties, and by fome French writers the 
fccond clafs has been called chemua!. 

The external proptities may be arranged under the 
following heads : 
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X Figure. 8 Duftllity. 14 Sound. I‘Afc 

2 Sin face. 9 Frr«ftuie. l s Smell. Ch^r.. 

3 'rnnifparency. jo Tcxiurc. j6 .’atie. 

4 Colour. II Stnifture. 17 (rraviiy. 

5 Sciatch. 12 hiagmeiits. xS ’.'iagULilfin. 

6 Lul'rc. 13 Fctl.^ ly F.lcCliiiity. 

7 Hardnefs. ^ 

I. by FIGURE is meant the (hape or form v.hich a I’gure# 
mit'Cial is obferved to have. The f^ure ct nnueials is 
either regular, parthvlar, or amotpbous, I. Miiierdls 
which a(Tame a regular figure aic And lo be cryilal- 
li/.cd*. n’lit* Jidis a ciy1i<:l arc called faits ; the '^ceCn 
(h irp line formed by the inclination of two faces is call ^ 

ed an ; and ihc corner, or^flui'-k. formed by /y 

meeting of fcveral edges in one point, i.s called a fo/id ^ 

ettigli'f or (imply an angle, Hius a cube has fix face.s, 
twelve edge^, and eight angles- 2. Some minerals, 
though not cryftallized, affeft a parluulor rtgurc. Thefe 
particular figures arc the following ; Globular, like a 
globe ; ovtdy like an oblong fphcriud ; ovate^ like an 
* chrejefhappd^ a very flattened fphere ; ahnonth 
Jhaped, like an almond ; centkutar^ like a doubk convex 
knfe, comprefled and gradually thioher towards the 
edges } cuneiform^ like a wedge ; nodulous^ having dc- 
prrflioQS and protuberances like a potatoe ; botryoidaU 
like grapes clofely prefTcrd together ; dentifotm^ longifh 
and tortuous, aha thicker at the bottom than the top ; 
nuirefarm^ like a wire ; capillary^ like hair, finer than 
the preceding ; retiform^ threads interwoven like a net ; 
lUndritic^ like a tree, having branchea iflulng from a 
common ftem ; Jhruhform^ branches not arifing fronfa 
common ftem 1 coraloidaU branched like coral ; Jlala^U 
tical^ like ificles; clavaiedf like a club, long, and tbkkcr 
at one end than, another 1 J'ffciform^ long flraight cylin- 
bodies, united like f bundle of rods ; tubular^ cy- 
}indrh:tl^ and hoUow. a*. When fpinerala have nrither 
a regular nor particular fliape, they are faid to. be 
phous. . 'v-'V . 

II. By suRFAca k^meiai tfte appearance of the ex- smUce, 

ternal furface df ‘ 'fhe furfatxh either 

compofed of ftnall unequal elevations and depreffions ; 
feabraus^ having very Imali ^rp and. rough elevations, 
more cafily felt than feen ; efrujjti covered with very minute 
cryflals ; ranghp compoft^ of very minute blunt elc* 
vat ions,, eafily diftinguifliable by the feel ; fcafyf compo- 
fed of very minute thiq fcale- like leaves; fmooth^ free 
from iU inequality or roughnefs ; Jpecular^ having a 
fmooth polUhed furface like a mirror ; or Jlreahed^ ha- 
ving ele^ed, ftraighfc,and parallel lixics. This lad cha- 
rafter it confined to the furface of cryftals. The Jlreah 
are cither tranfverfe; longitudinal i alternate ^ in diffe- 
rent direftions on different faces; plumofe^ running from 
a middle rib ; or decujfated^ crofiing each other. " ^ 

ITI. 13 y transparency is meant^he proportion ofXraiifj,a. 
light which minerals arc capabft^f timrfjHitting. They rency. 
are tranfpannt or pellucid, when oi^efts cdaTjc*f?cn cli- 
llinftly through them ; diaphanous, when, objefts are 

fetu 


(a) The ftilU’ft aceciint of Wernev^s external charafters which we have feen in the Knglifh language, haa 
becn^jiven by Dr Townfoii in lits Philufophy of Miner idogy, Wc have availed ourfelves of thib book, in order 
to cxliibit Cnmc of the iattft impTovcrrcius of Werner ai d his difciplcs. The reader may aUu confiilt IbWncr's 
V rcdiife, publifhcd at Leipfic in 1774 ; the French tranjlation publilhed at Dijon in 1790. i>cc alfo Rome 
J-iJk, Z)es carailers exiirleur dcs mineraux. And Many four, d'hijl, Nat. IL j 6 . 

# 
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F.xienal fecn k!uoupfh them yM\\t^K\&\y ; fulull if*f::innus, when 
CharaM rs T>Hfre8 hut in Td frnall a quantity that ohjerta can- 
not he icen OiroU'jh them (u) ; opaque^ when no light 
it» tranfmilted. 

When opaque minerals become tranfparcnt in water, 
they are calkd hydrophawjus. When obje^As are feen 
double through a tranipurent mineral, it is fakl to rtJraH 
douhly. 

Coluur. colours of minerals may be reduced to eight 

claiTcs. 

I. mUes. 

Snowwli^e. Pure white. 

Reddifli white. White with a light tint of red. 

Ycliowifh - iVhitc with alight tint of yellow. 

Silver white. Ycliowifh white with a metallix: luftre. 

Greyifli white. White with a light tint of black. 

Greenifli white. White ivith a light tint of green. 

Milk white. White with a light tint of blue. 

Tin white. Milk white of a metallic luftre. 

■ 2 . Oreys» 

Bluifli grey. Gr^ with a little blue. 

I..ead gtey. Bluim grey with a metallic lullre. 

Pearl gtey. Light grey with a flight mhaure of rio- 
let blue. 

Smoke grey. Dark grey with i little bhie and 
brown. 

Grcenift grey. Light grey tinned with green. 

Yeliowifh grey. A light grey tmged with yellow. 

Steel grey. A dark grey with a light lint of yei* 
low and a md;dlic hiftre. 

Black grey. The darkeft grey with a tint of yellow. 

3. Bla^s* 

Greyiih black. Black with a tittle white* 

Brownifh black. Black with a tint of brown. 

Black. Puieblnck. 

Iron black. Pare black with a fmall mixtnre of 
white and a metallic hif^e. 

Bluitii black. ' 'B|ick with a tint of blue. ^ 

4 . Btwtf 

Indigo blue. ' A dark Uackifli blue; 

Pruman blue. The pureft blue. 

Azure blue«* A bri^t blue with fetree a tint of 

red. 

Smalt blue. A fight blue. ^ - 

Violet blue- A mixture of asure blue and carmine. 

i^avender blue. Videt blue mixed with grey. 

%Sky blue. A light blue with a flight tint of green. 

5. Grant. 

Verdigris green. A bright green of a bluifh caft. ^ 

Seagreen, A Tery light greenf a mixture of verdi* 
gris gi^cn and grey. 

^ Beryl green. The preceding* but of a yellowKh 
caft. 

• Emerald green/ Puy green. 

_flr^fa Pun^rcen with a tint of yellow. 

Apple grten. light green formed of verdigris 
green and white. 

IwCck green. A very dark green with a caft of 
l)rown. 

Blnckini green. The darkeft green, a giixturc cf 
iceje green and black. 
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Piftachio green. Orafs green, yellow and a little Tvf nul 
brown, » Ml ■i.ii ^Lrg. 

Olive green. A pale yeliowifh green with a tint of " " 
brown. » 

Afparagus green. The lighted greeiij yeliowifh 
with a little brown and grey. 

6. Tellovjs. 

Sulphur yellow. A light grtei 'fli yelW. 

Brafs yellow. The preceding, with a little lefs green 
and a mctalflc luftre. 

l.ernoii yellow. Pure yellow. 

Gold yellow. The preceding with a metallic luftre. 

Honey yellow. A deep yellow u-iih a little rcdJi'h 
brown. 

Wax yellow. The preceding, but deeper. 

Pyritaceous. A pale yellow with grey. 

Straw yellow. A pale yellow, a mixture of fulphur 
yellow and reddiih grey. 

Wine yellow. A pale yellow with a lint of red. 

Ochre yellow. Darker than the preceding, a mix- 
ture of lemon yellow with a little brown. 

Ifabclla yellow. A pale biownifli yellow, a mixture 
of pale oratige with reddifh brown. 

Orange yellow. A bright reddifh yellow, formed of 
lemon yellow and red. 

7. Brds. 

Aurora red. A bright yellow red, a mixi ure of fear- 

fit and lemon, yellow. 

Hyacinth red. A high red like the pTccedIng, but 
with a fhade of brown. 

Brick red. Lighter tlnn the preceding ; a mixture 
of aurota red and a little brown. 

^ Scarlet red. A bright and liigli red witii fcdu\ a 
tint of yellow. 

^ Copper red. A light yeliowifh red with the mLial- 
im lultre. 

Blood red. A deep red, a mixture of triniLn a;ul 

fcarlct. 

Carmine red. Pure red verging tow:irds a call of 

idue. 

Coebineat red. A deep red; a mixture of carmine 
with 1 little blue and a very little grx*y. 

, Ciimfon red. A deep red with a tint of bhie. 

Rcfh red. A very pale red of the crimfon kind. 

Rofc red. A pale red of the eochiiual kind. 

Peach Uoifum red. A very pale whitifh icd of the 
crimfon kind. 

Mordor^. A dark dirty crimfon red ; a mixture of 
crimfon and a little brown. 

Browntih red. A mixture of blood red and brown. 

8 . Browns, 

Reddifli brown. A deep brown mcliuing to ud. 

Clove brown, A deep brown with a tint of carmine. 

YcUowiih brown, A light brown verging towards 
ochre yellow. 

Umber brown. A Ught brown, a mixtuie of ycl- 
iowifh brown and grey. 

Hair brown. Intermediate between yellow brown 
and dove brown with a tint of grey. 

Tombac brown. A light yell jwifti brown, of a me. 
tallic luftre, formed of gold yellovr aud icddiih brown 
B b 2 Liver 


(n) After Mr Kirwan, we have dcnnitd thife three degrees of tranfparency by the figiii*C3 4, 2- \V> eii a 

mineral^ is fubdiaphanous only at the edges, that is denoted by the figure 1. Opacity is fointtime^ deno- 
t€i 3 by o. • ^ 
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I.’vtr hrnwn. A <Iark brown; blackifb brown with 

a tn.t 

IVj.u kilh brown. The darkeft brown. 

.M rtfpeA of intfnrity, are either /A.’/*, 

/ -. ■ 'f *'»■ y When a colour cannot be refentd to 
;i.y ot the preccdiiic^, but is a mixture of two, lliia is 
ixpiitTed, by f.iyin^, that the pievailinir one to* 

u.iiil i the other, it it has only a finall tint of it ; 
into It, it it has a jjieaUr. 

V. By the tciuvrcM or streak, is mcfnt the mark 
!■ !i vvIiMi a ir.ineial is Icratched by any haul body^ aa 
tile p( is.t of .1 knife. It is either /jwi/Vrfr, of the fame 
i'rK)\ir With the ntineial ; Kix of a different co< 

lour. 

VI Lustre, is ilie pjofi or bri'^htnefs which ap. 
pears on the external fiirface of a mineral, or on k» in* 
UT:if.l fiirface when fiefh broken* firft ia called 

(ytitnal^ the fecoud iw/rrW lullre. I.uftrt is 
cnm}\LV, that which moH iriinerals poffcfs ; like 
th.ii of lilk or mothc^of-pearl; waxy^ like chat of wax; 
like tliat of gicafe; or mftallic^ like that of me- 

tab. 

As to the degree, the greeted is called fpltntUnt^ 
the next Jhin 'tng^ the third dyliyh ; and when only a few 
fcatrc’ cd particles (hine, the luftre is called ^/(c)* 

\ IT. We Ijavc ufed Hgures to denote the comparative 
HAKD^Ffvs cf bodies ; for an explanation of which, we 
refer in the at tide Chkmistay, VoK, 1 . p. 224* of this 

ni'nt. 

VI II . With refped to ducticity and )»airrt.K- 

N!ss, Duiuialft are cither moUcahiff feQiU^ capable o£ 
beiinr cMit without breaking, but not malleable ; 
capable of being bent, and when bent retaining their 
iliape ; or elfijVtc, capable of being bent, but recovering 
their furmcr fliapc Minerals deftrtute of thefc pro- 
pcities arc briiilc. Brittle minerals, with refpeft.to the 
latc with which they may be broken, are eilber Vfry. 
t'>u\\hy fragile ^ or vrry fragile, 

IX. i^y i KAcruKK is meant the frefh (urfacc wbkh 
a mineral dilplays wlien broken* Jt is either jfef, with^ 
out any general elevation or deprefhon'; or ctmehoidaff 
liaving wide extended roundifh hollows and gentle ri- 
fings. When thefe are not very evident, the fra^ure 
is called, conchcMal; when tltcy arc fmall, it is call- 
f d fmull conchoidal ; and when of great extent, great 
coni hoidal. 

'^rhe fracture may alfo be even^ free from alt tfperi* 
ties; uneven f having many finall, (harp, abrupt,. irregular 
elevations and inequalities ; and from the iize of thefc, this 
fiaduic is denominated coarfe^ fmall^ or fine s ^fplinUry^ 
having fmall, thin, half detached, fharp etlgcd fplinters, 
according to the fize of which this fni6ture is donomi- 
niucd coarfe or fine 4 or rugged^ having many very mi- 
nute fliarp hooks, more fenhble to hand than the 
eye. 

X. By TEXTURE is mcint ,Ae internal ftrafture or 

difpufition of the matter of which a mineral is compofed, 
which may be difeovered by bre^tin^ it* The texture is 
either ^without any diftingotihabk parts, or the 

appearance of being compofed of fmaller parts; earthy ^ 
compofed of very minute almtyi imperceptible rough 
parts ; ' granular % compolcd of imall fhapclcTs grains ; 
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globuliform^ compofed of fmall fpherical bodies 5 Jllrout^ Eiten 
compofed of fibres which may be long^ Jhart^ Jl^f^ight^ Charadl 
crookeiU parallel^ divergent ^JleOated^ fafciculated, or di cuf 
fifed; rnJi.ited^ confiding of long narrow flattith lamdix; 
or lavicUar or fdiatedy coiiiiliiiig of imooth continued 
plaits covering each other: thefc platib may be either 
Jlvaight^ rrrjfjl'Lil^ or unduUuing. 

XI. The srRucruRK or compound ti xture i‘’s*ru4u' 
the manner iu which the parts that iorm the texture 

arc difpofed. it is cither y/j/y, in llraight layers like 
flute ; tejlnctous^ in incurvuted laycis; fourentric, in con- 
centric layers ; or columnar^ in columns. 

The texture znd ftruiture may at fii li view appear the 
fame.; but in reality they are^yery jitfferent. I'luis 
common (late has often the Jlatyjlrublure and earthy lex* 
ture. The texture of pitcoal u compact, but its iinic- 
turc is often (laty* 

XII. By FRAOMEM.TS is meant the lhape of the pieces pr^gme 
into which a mineral breaks when ftruck with a ham- 
mer* They are cither cuhict riomboidat ; vtedgejbaped ; 
fpUntery^ thin, long, and pointed; tabular^ thin, and 
broad, and (harp at the corners,- aa common Gate ; or 
indeterminate^ without any particular rcfendblance to any 
other body* I'he edget of indeterminate fragmeuts are 
cither very fiarp^Jharp^JharpiJb^ or blunt, 

XIIL By tlkc FBSL of minerals is meant the fer.fa- 
tion which their fiirfaces communicate when handled. 

The feel of fomc mincrala Wgrtafy^ oC others tlry^ &c* 

XlV. Some minerals woen ^ruck give a clear 
^DU^4D, as common (late^ others a duU found* 

The sssELL,' TAaTE, svEciF.tc oRavity, and mag- 
mxtisM of minerals, require no explanation. 

'With tefpe&to EtacratciTy, fume minerals become 
eledric when heated^ o^itra when rubbed^ others cannot ' 
be rendered elcdric. ' The cledricky of fome minerals 
ia ptiptive or vitreous^ of others negative or rejimuu 
As for the chemical properties of minerals, tliey 
have been already explain^ in thsi. article. Chehi stay, 
which makes a part of this Sup^ment, And for the 
defeription of the bloiy-pipes and the ^manner of ufing 
it, we refer the reader to a trestifo On that fubjeA pre* 
fixed to the article MmsaALOGY in \ht JEncydapadia. 

Chap, IL Of the AaaAKOXMBXT or MtNxaAts- 

. MiMERALamay be arranged two ways, in^cording tn 
their exte|mal charsAen, ind ^-cording to their chemi* 
cal cbmpofition. of thefe methods has been 

called an claffificatfon I the fecond, n natural 

one. The fiirft ia ihdifpeolably uecefiary for the (tu- 
dent of nature ; the fecond is no lefs ia^fpeiifabie for ' 
the proficient who means to turn his knuwledgd to ac- 
count. Without the firft, it is impofllble to difoover the 
names of minerals ; and without the (et^ond, we muit re- 
main Ignorant of their ufc. . '1 

Almoft every fyfiem of minci^&cffv hitl?femrpublilh- 
ed, at lead fir.ce the appearance of Werner’s external 
char alter St has attempted to combine thefe two arrange- 
ments, and to obtain at one and the fame time the ad- 
vantages peculiar to each* But no attempt of this 
kind has niihcrto fucceeded. Whether this be owing 
to any thing impofGble in the undertaking, or to the 

prefent 


(c) Thefc four degrees have been denoted by Klrwan by the figures 4, 3, 2, 1, and no luftre by o. ^Vc have 
imitated him in the prefcnl article* 
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riifiLial prcfent SmperfeA {lat£ oF mineralogy, aa is more pro- 
yUeni. Jo not take upon iia to determine. But 

fvn-cly the want of fuccefa. which haa hitherto attended 
all attempts to combine the two arrangements, ought 
to fuggclt the propriety of feparating them. By adhe- 
ling Hr idly to one language, the trouble of lluJying 
two different fyftems would be entirely prevented. They 
would throw mutudl light upon each other : the artifi* 
ci.d fyllem would enable the Undent to difeover tire 
finrnrs of minerals ; the natural would enable him to ar- 
range them, and to ftudy thtir properties and ufes. 

The happy arrangement of Cronftedt, together with 
the fnbfcquent Imprqyements of Bergman, \^^erncr, Kir- 
wan, Hauy, and other celebrated mincralogitts, has 
brought the natural tylteih of mineralogy to a conftder- 
able degree of perfedion. But an qrhjlctal fyftcm is 
ilill a dchderatum ; for excepting Linnaeus, whofe fuc- 
ctfs was precluded by the ftate of the fcience, no one 
has hitherto attempted it. Though we are very far 
from ikinkhig ourfelvea jTufficiently qualified for under- 
taking fuch a tafky we (hall neverthcleOi venture, In the 
next chapter, to (Icetch out the rudiments of an artificial 
fyftem. Tbo attempt, at leaft, will be laudabW eveti* 
though we Fiiould fail. 

Chip. III. AariFictM^ System. 

riftual MiNEa.ALa may be divided into itx daifes : 
fks. I. Minerals that c&tiiiot befufrd'by the bldw-pipe; 
ptrfe. 

2 * Minerals fttiible /e by the blow- pipe. 

3. Mineials futible by the blow-pipe per fe when ex* 
pofed to the blue dame, but not when expofedi to the 
]^Uow dame. 

4; Minerals fulHJe per ft by the blbw-pipe ; aod 
when in fudon^ partly evsjpqratiirg in a vifiblc . 

5. Minerals micb totally evaporate befoie the 

pipe. , ^ 

6. Minerals totally ^ muriatic add wilb,efr 
dervefcence, the folution edourJefik 

Under tbefe heads we fiiatt arrange t)m fubjede of 
the mineral kingdom. 

Class L INFUSIBLE. 

ORDEK L Specific gravity from 16 to it. 

Gp.nu» 1. Colour whhiib iron greyv 
Speew u Native platinum* 

ORDER n. Sp. gr. 8.5844 to 7.00^ 

Genus 1 . Attra6tea by the tjatgnttk 
Sp9 I. Native iron. 

G|nus 1 [L Not attraded by the magnet. 

• I . Native copper. 

Flexible and malleable. Colour ufoally 

• jjed. y 

‘Wol|i/m. 

BrisffST Colour ufually brown or blaok. 

ORDER III. Sp. gr. from 6.4509 to 5.8. 

Genus T. Forms a blue glafa with microcofmic 
fait, which becomes colourlefs in the yellow, but 
recovers its colour in the blue flame. * 

’ Sp. i, Tungftat of lime. 

Genus II. Forma with microcofmic fait a per- 
manently coloured bead. 

^ Sp* 1. Sulphurct of cobalt. 


A L O 4 Y. 

ORDER IV. Sp, gr. from 4.8 to 4.5. 

Genus I. Tinges borax dark green. 

Sp. I. Common magnetic iron ftone. 

Genus II. I'niges borax redJifh brown. 

Sp. 1. Grey ore of rnaiigancfe. 

ORDER V. Sp.gr. from 4.4165 to 3.':92. Infu- 
iible with fixed alkalies. 

G^-nus I. flardnefs 20. 

Sp, r. Diamond. 

Genus^I, liardncfs 15 to 17. Cauffe GngK* rc- 
fra 61 ;ioii. 

Sp. T. Telcfia. 

Sp. 7. Corundum. 

G s N u s 1 1 1 . II ardnefs 1 3 . Single refradiion. 

Sp. j. Ruby. 

Cryfiallizes in odohedrons. 

Genus IV. Hardnefs 12. Single refra6lion. 
iSp. I. ChryfoheryL 

Genus V. Hardnefiiis. Caiifes double refra6tion* 
Becomes eledric when heated. 

Sp, I. Topaz; \ 

Genus Vi. Hardnefs 10 to 16. Double refrac- 
tion. Sp. 4.2 to 4.165. 

^.1. Zircon. 

Gsnus VII. Hardnefs 6 to 9. Feels greafy. 

Sp. i. Cyanite. 

Gknus^VIIL Hardnefs 9 to 10. Feel not greafy» 
' Double rcfraA ion. Sp. gr. 3.281 to 3.285. 
1^. T. Chryfollte. 

'Gewos IX. Hardnefs 12. Infofiblc with borax. 

. Colour of large maflts black, of thin piece; 
deep green. 

' , ' Ccylanite, 

^ (Phtfphat of Kme.) 

ORDER Vl Sp.gr. from 2.9829.10 T.987. InfuflljV' 
with fixed alkalies. 

Genus L Hardnefs i2» 

Sp, 1, Emerald. 

. Genius IL Hardnefs lo. 

Sp. I. Jade. 

Genus IIL Hardnels 6 to 7* Somewhat tranf^ 
parent. 

i» fhofphat of-lime. 

Before the blow-pipe becomes fnrroundc/ 
with a luminous green vapour. 

Genus lY. Hardnefs 6# Opaque. 

SjK 1. 

Genus V* Stains the fingers. Colour lead grry. 
Sp. X. Flombago. 

Spantfli wax, rubbed with plumbago doee 
not l^qome elcaric j or if it docs, the 
elc^idty is negative. Streak lead grey 
^cn bn eaithen ware. 

ORDER VII. Sp. gr. from 4*7385 to 4.569. FufibI*' 
with fixed dkaliea. 

Genus I. Stains the fingers- Colour kad grey. 

- Sp. 1 Mtdybdena. 

Spanifli wax rubbed with molybdcna be 
comes ^tively ckdnc. Streak on 
eaithen ware yellowifh green. 

ORDER VIII. Sp. gr. from 4.1668 to 2.479. • Fu- 
fiblc with fixed alkaliqi. 

* Hardnefs from 10 to i2. 
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1 (I: SI'S 1. r fually white*. Cryftulu dodccalioJroni. 

Double* rtfradion. Fradtuc impel fcCtly cou- 
chi)idal or fpliiUcry. Briulc. 

■ *• Chiiivrz. 

CriNi.’8 II, Ulually (latk Brown. Fradure per- 
fidly conchoidal. Brittle. Eafily breaks into 
Ipli liters. 

5/i. I. Flint, 

Genus III. Not britile. Fradurc even or iin- 
pcrftdly conchoidal. 

Sp, 1. Chalcedony. 

Sp, 2. Jalpcr. 

Cenus IV, Forms with polafs a violet glafs, with 
foda or borax a brown glafs, with microcofmic 
fait a honey yellow glals. Colour green. A^- 
morphoua. 

I. Chryfoprafium. 

Genus V. Tinges foda red. The colour difap- 
pears before the blue flamei and returns before 
the yellow flame. 

Sp, I. Oxyd of manganefe and barytd* 

Sp. 2. Black ore of mangaaefe. ^ 

1^. 3. Carbonat of manganefc. 

f Brown ere of iron, ReJ ere of Iron,) 
** Hardoefa 9 to 3. ^ 

Genus VI. Flexible and dwic in dircc* 
tion. 

Sp, r. Elaftic quartz. 

Genus VII. Emits white flakea before the bloir- 

pipe. 

Sp, 1. Blende. 

Genus Vlll. Becomes cledrtc whea heated. 

Sp„ 1. Calamine. 

Genus iX. Tinges bora$ green. Blaekcns before 
the blow- pipe. 

1. Mountain blite. 

Colour blue. 

Sp, li Green carbonat of coppef* 

Colour green. 

,iF.Nus X. Tingci borax green. Becomn ittradable 
by the magnet by the adionof the blQW*pipe. 

Sp^ I. Brown- iron ore. 

' Colour brown. 

Sp, 1. Red iron ore. 

Colour red. 

Genus XL ‘Tinges Iwrax fmutty yellow. Be- 
comes browniih black before tlie llow^pipe. 

Sp, I. Carbonat of iron. 

Genus XIL Feels greafy. 

Sp. I. Steatites. 

(Biaek ore of Manganefc* Carbonai of 
fntwgan^* Mica,} 

ORDER IX. Sp. gr, from 2.39 to 1.7. 

Genus I. Luftreglafry. 

Sp, I . Opali 

Sp, 2. I^aiitc. 

Gen us ir. Lwftrc greafy. 

Sp* I. pitch A one. 

Genus Ilf. Luflrc waxy or pearly, 

Sp. Scturolke. 

Class II. FUSTRLE. 

4-8DER I. Sp. gr: from 19 to io. 

GcNVf'L Colour Yellow, 


Sp, I N-Uive gold. 

Genus II Colour white. 

Sp. 1. Native vSilvtr. 

Genus HI, Colour ytllowKh white. 

Sp, [. Alloy of lilver and gold. 

ORDER II. Sp. gr. from 7.786 to 4.5. 

Genus I Flexible and mHlltable. 

Sp, I. Siilplnirtt of lilver. 

Brittle. 

Genus II. Tinges borax white. 

Sp. I. Tiiilione. 

Genus TIL Tinges borax green. 

Sp, 1. Sulphurct of copper. 

Colour 

Sp, 2. Chromat of lead. 

Colour aurora red. 

Sp. 3. Purple copper ore. 

Colour puiple. 

Genus IV. Tinges l^rax faint yellow. Becomes 
black when expofed to the vapour of fuiphurct 
of ammonia. 

Sp. I. Galena. 

Colonr bluifli.grey. Luilre metal- 
lic. Fragments cubic. 

Sp. 1. Black lead ore. 

* Colour black. ':Luftre metallic. 

Sp. 3. Lead.ocb^. 

Colour yellow, grey^or red. Luftreo. 
Sp. 4. Carbonat of lead. 

Colour white. Eu&re waxy. 

Sp.g. Phofphat of lead. 

Ufually green. Luftre waxy. Af- 
ter fufion by the blow-pipe cifft 
ftallizcB on cooling. 

Sp. 6. Molybdat of lead. 

Cobur yellow.' Streak wl^c; Lullrc 
waxy. 

ORt>£R III* Sp. gr. iro^ 4,3$^ to 3. 

* Hariin^'14 to 9. ,, 

Genus I. Melts without frothing into a grey ea« 
amel. 

Sp. I.* Garnet. 

Colour 

Oenois' IL Melts into a brownifli enamd. 

.Sp. I. Short. 

Colour black. Opaque. 

Gbnos III. Froths and mchi into a white enamel. 
Sp. 1; Tourmaline. 

Becomes elc61rtc by heat. 

Genus IV. Frotlis and melts into a.^reenijh black 
enamel * 

Sp. \, Bafaliiue. • 

Genus V. Froihs amd^elts mio ablack enameli 
Sp. 1. Thallile. V ^ 

Colour dark 
Sp, 2. Tliumei Aune. 

Colour clove brown. 

Hardnefs 5 to H. 

Genus VI. Melts into atranfnarrnt glais. 

* Sp, I. Fliiat of lime. 

Powder phofphortfcts when thrown 
on a hot iron. 

Genus VII. Melts into a black glafs. 


Sp. I.v 



.in. 

AitTxial 1. I'Tornblcnde. 

^^itcm. Ge'mis Vin. Melts into a black bead with a ful- 
^ phureniifl fmdl, anddepolits a blue oxyd on the 

chp.rcoil. 

I. Sulphuret of tin. 

INI’S IX Mdi 8 into a brown glafa. Tinges 
borax vioKt. 

Sj>. 1. Afbeftoid. 

Colour gieen. 

Genus X. Mtlu into a brown (?) glaf.. When 
fafed with potafs, and difTolved in wateri the 
folution becomes of a fine orange yellv)w. 

Sf . I. Chromat of iron. 

Genus XI. Jfttforc the blow pipe yields a bead of 
copper. 

1 . Red oxyd of copper. 

fSuiphuret oj copper*) 

ORDER IV. Sp. gr. from 2.945 to 2.437» 

Genus I. Compofed of fcalcs. 

1. Talk. 

Feels gfeafy. Spaaiih.wax rubM 
by it becomes jMi&ttfcly eledrtc. 
Genus TI. Cpmpofed of thio ealily fepa* 
rable from each other. 

Sp* I. Mica. 

Plates flexible afd elaflici may be 
tom but not broken. Spamfli 
was rubbed by it becomes 
tively elcAric. 

^* a. Stilbite. 

Plates fomewKat flexible* Colour 
pearl white. Powder renders fy* 
rup of violets green. Trotbs wad 
melts into an opaque wbUeenanieL 
Sp. 3. Lepidolite. 

' Colour violet. Powder white with 
a tint of red. Froths and melts 
into a white fenuttaurparent cna^ 
mel full of bubbles* 

Gesus III* Texture fifliated. . 

I. Pelfpar* 

Fragments ibomboidah Hardnc& 
9.to tOik 
Sp^ Z* Leuette. 

AlwaysciyftalBxed. White.. Pow- 
der renders fyrup of violets green. 
Hardnefs 8 10 jo. 

Sp. 3. Argentine felfpar. 

Always cry ftatliaed. T wo frees dead 
wbicci two filvery white. 

^ Sp. 4. Prehniu. 

• Colour green. Froths and melts 

into a brown enamel. 

CcNUs IV. JTcxt^ fibrous. Fibres eafily Ce- 

natgt^dC’ ^ 

Sp* 1 . AfKcftus. 

Feels lomewhat greafy. 

Genus V. Textiii'c ilriatcd. 

Sp. 1. iEdclitc. 

Abforbs water. Froths ^nd melts 
• into a frothy maO?. 

^ Genus VI. Texture earthy or compa(5t. 

Sp, X. Lazuli te. 

Froths and melts into a yellowiih 
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black maffl. If prevloudy calci 
ned, gelatinizes with acids. 

Sp. 2. lV.*rat ot lime. 

Tuigesi the Hamc grecnilli, froihs 
and rr.tlta into .. ytilow'llh tnaincl 
gunilfhcd with finall projecting 
pointi.. If theblali be coutiiiucd. 
thefe dart off in Iparhs. 

ORDER V. Sp. gr. fiom 2.348 to 0.63. 

Genus I. Hardnefs lo. 

Sp. 1. Obfidian. 

Colour blackifli, in thin pieces gre^r. 
Genus II. Hardntfs 6 to 8. 

Sp. 1. Zeolite. 

Gelatinizes with acids. Becomes 
ledtric by heat. 

Genus III. Hardnefa 3 104. 

Sp, j» Amianthus. 

Feels greafy. Texture fibrous. 

Sp. 2. Mountain cork. 

Elaftic like cork. 

tAss III. FUSIBLE BY THE BLUE FLAME, 
INFUSIBLE BY TH£ YELLOW. 

Genus I. Sp. gr. from 4.43 to 4.4. 

Sp. In Sulpliat of barytes. 

Genus 1L Sp. Nr. from 3.96 to 3.51. 

; . -Sp* I. Sulpbt of ftrontites. 

Gbnvs III. Sp. gr. from 2.311 to 2*167, 

Sp* i« Sulphat of iime. 

Class IV, FUSIBLE, and faetly EVAPORA 
TING. . 

ORD£R L Sp. gr. from 10 to 5. 

• Genus L Colour white or grey. Luffre mctalli:, 
* Sp. gr. 9 to 10. 

Sp. I* Native amalgam. 

Tinges gold white. Creaks when cut. 
\ Sp. 2 , Alloy of jilver and antimony. 

Powder grcyiih black. 

Sp. gr. from 6467 to 5.309- 
Sp. j. Sulphuret of bifmuth. 

Melts when held to the flame of a 
candle. 

( Sp. 4. Dull grey cobalt ore. 

Streak bluifh grey. Hardnefs 10. 
When ftruck, emits an arfenical 
fmtU. Luffre fcarccly metallic. 
Genus II. Colour red, at lead of the ittcak, 

Sp. 1. Red filver ore. 

Burns with a blue flame. 

Spn Hepatic mercmial ore. 

Docs not flame, but gives out mer- 
cury before the blow pipe. 
CenUs III. Colour blue. 

•S^. u Blue lead ore. 

Burns with a blue flatne and fulphu* 
reous imtll) and leaves a button ot 
lead. 

Genus IV. Colour ydlowlfh green. 

Sp. I . Phofphal and arf enial of lead combiDCil. 
When fuled by the blow pipe^ciy- 
Itzllizes on cooling. 

Genus V. Colour uinally that of copper, f-o 
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o 

Arfilicl.il 


yr/* ^.6oR j tn 

S/). r'lilphurct of nickel. 

Kxlialen before the blow -pipe an ar* 
fciiical fmokc. 


ORO^'.R 11. 


lom 4.6 to 3-4 


Glm’s I, Colour grey. 

Sfm !• Grey ore of antimony. 

Burns with a blue tlame, aiul leaves 
a while oxyd. 

Sp, a. Grey copper ore. 

• Crackle fi before the blow- pipe. 

Gfnps II. Colour yellow. 

Sp» 1. Pyrites. 

Bums with a blue flame and fiilphii- 
reoiis frnell) and leaves a browniih 
bead. 

Sp* 2. Yellow copper ore. 

Melts into a black mafs. 

Class V. EVAPORATING. 

ORDER I. Sp c:r. 13 . 6 . 

Glnur 1. Fluid. 

Sp, 1. Natlta mercury. 

ORDER ir. Sp. gr. from 10 to 5.419. 

Gi n us I. Colour red. % 

Sp* I. Native dnoabar. 

Giv us 11 . Colour white or grey. Lnflre^c- 


G 1 v u s 11 
tuUic. 
6'/. 2 


Sy . 2 . Native bifmuth. 

Melts into a wbicc bead, and tliea 
evaporates in a yellowish white 
fmoke. »Sp. gr. 9 to 9^. 

2. Native antimony. 

Mrlts and evaporates in a grey fmoke. 
Sp. gr. 6.6 ta6.8. 

Sp, 3. Native aficnic. 

Evaporates without tnehing^ and 
gives out a garlic fmclU 


ORDER 111. Sp. gr. from 4.8 to 3.33. 

GhNus I. Colour red. 

Sp. I , Red antimonial ore. 

Melts with a fulpbureoua fmell. Sp. 

Sp, 2. Realgar. 

Melts with a garlic fmell. Sp. gr. 

3 - 3 ^ 4 . 

Gfnus II. Colour yellow. 

Sp. 1. Orpiment. 


M 1 |N E a A L O G Y. ^ 

Class VI. SOLlTp.I.E with EFFERVESCENCE 
.^ 1 . IN MURIATIC ACID, 

he blow -pipe an ar- Gr.NUs I. Sp. gr. from 4.3^1^ to 4.3. 

Sp, 1 . Carbonat of barytes. 

. , j Genus II. Sp. gi. from 3.66 to 3.4. 

Sff, i, Caibonat of tlnuUitcs. 

, Otnus 111 . Sp.gr. from 2.S to i or under. 

uc ll’imt, and leaves . .V- •• 9»rl,onat oflimc. 

We have purpoltiy avoided giving names to tliecul- 
fes, ordcis, and geuora ; beranfe a more careful exami- 
the blow-pipe nation will doubilefs lugged msny improvements in the 

* ^ ’ arrangement, and an artificial fyltem ought to be bi ought 

to a great degice of perfe^iem before its claifcs, orders. 

If flame and fiilphn- and K<nera, be Anally fettled. 

id leaves a browniih Wc liavc excluded from this arrangement all ihof* 
bodies which in the following fyftcm are arranged un- 
del the rlafs of conibuflfbles ; becaiife there can fcarcc- 
'k mafs. difficulty in diilinguilhing them both from 

the other clafTes anfl from one another. For/imilar 
k*riNG. reafons we have excluded the clafs of falts. 

^ Cma». IV. Natural System. 

Avicenna, a Writer of the nth century, divided mi- 
nerals into four clafTcs; ftories, falte, inflammable bodies, 
and metals (p). ITjis divifion has been, in fomc mca- 
fiire, followed by all fucceedtng writers. Linntein, in- 
deed, tlie flrfl of the modems who pubtiffied a fyllem of 
T „Ari. mineralogy, being guided by the external charafttra 
grey. jn - divided minerals into litres clafles, mner.rf 

but Aviccnna*s claiTcs ajppear among his orders. 
i.Vii remark may fee made with refpea to the fy- 

-.1 ftems of Wallcrius, WoWerdorf, Cartheufer, and Jufti, 

‘ ^ ^ which appeared in fucceffion after the firft publication 

g.9 9^. , of Linnaeuses SjJlma Naiura^ in 1736. At lall, in 

fyfl;em of Crotiftedt appeared. He reinflat^d 
ie!? tW%la)T«of Avicenn.Jntheirpl»cc5 and hi, fyftvm 

was adopted by Bergman, ICirwan, Werner, and the 
lAoft celebrated mineralogifts who have written fince. 
arlic fmelh adopt his e^es, with a feW flight cxcep- 

tiona/ bccaufe we are not acquainted With, any other 
0 3.33. divifion ^gdiich is intiiledl to a preference. 

We (hall therefore divide this tceatife into four clafTes. 
rc. I. Stones. 11 . Salts. III. CombuiHbles. IV. Ores, daifcs. 

Ipbureoua fmell. Sp. Tlie firft clafs coariprehendis all t!ie minerals which 
arecompofed chiefly or entirely of earthls the fecond, 
all the ^mbihations acids and alkalies which occur 
;rlic fmell. Sp. gr. in the mineral kingdom; the thin}, thofe minerals which 
are capable of comboftion, and wbidi coniift chltfly of 
fulphur, carbon, and oil ; the fourth, the mineral bo« 
dies which arc compofed chiefly of metals. 


Class I. EARTHS and STONES. 


W E (hall divide this clafs into three orders. The firft 
order (hull comprelKod all chemical combinations 
of r-u ths with each other ; the fecond order, chemical 
coiubinations of earths with acids ; and the third order, 
mechanical mixtures of earths or ftonis. All the minerals 


belonging to the firft mder twhibiKjhe famc homogd- 
neous appearance to the eye iheytK^jJiDjpV '’o-‘ 
dies. Wc ihall therefore, for wiilw. of 4 t belter name, 
call the firft order J'tmpk ; the fecond order we. ftiall di- 
Jlinguifh by the epithet of Jaime ; and the thiid v,x Ihall 


(d) Corpora mincrdia in qiiatuor fpcciev dividuntur, Icilicec in lapidcs, et in liquefaAiva, fiilphurea, et fiileF. 
F.t h.»rum qinrdam funt raix fubftantia* ct debilis compolitionis, et quxdam fortis lubftaiitia?, et quaedam diicH- 
biiia, ct qmedam non. Avicenna Je con^efniione el tonglutinatione lapidum^ Cap. 3. Thmitvm Chemuuht^ 
p. 997. 
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V. 


Jiarth* and ^all ; bff^aiife moft of the minerals bclonjrin^ 

hcone^. conlift of SiinctMsJimplc Jlonfs^ cemente cl, ng it were, 

lo^jctlier. 


Order I. SIMPLE S'rONES. 


ix 

rirrmf>cdt*ft 

.genera 


«3 

Still defid* 
’tXHtm 


Cronsti dt dlvkled this order into nine "cnei*a, ror- 
rcfjioiidinj^ to nine eartlis ; one of which he thought 
coiiipoied the llonea arranged under cacli genus. 'I he 
names of his genera were, calcareay JiUrra^ gr^inatitiitf 
argtllaces^ micaccji^JIuoreSj ajUjUnd^ nwgnefu^ 

All his earths were afterwards found to be compounds, 
except the hrft, fecorid, fourth, and ninth, ilergman, 
therefore, in his Sciagraphia, full puhliflied in 1782, 
■ftnprgved. reduced the nuijjher of genera to five ; which was the 
nniiibcr of primitive carftAt known when he wrote. Since 
that period three new earths have been difcoveied. Ac- 
cordingly, in the lalcll fyllems of inivcralogy, the ge- 
nera belonging to this order amount to eight. Each 
genus is named from an earth ; and they are arranged 
■in tht newell Wernerian fyitem, which we have fecn, 
as folh^ws : 

1 . Jitgon genus. 5. Magncfian genua. 

3. Siliceous genus. 6 . Calcareous genua. 

3. C/hictna genus. 7. Baiytic genus. 

4. Argillaceous genus. 8. Btrontian genua. 

Mr Kirwan, In hfa very valuable fyftem of mineralo- 
gy, has adopted the fame genera. Under each genu% 
* ihofe Hones are placed, which ai‘e cOmpoftd dtiefiy w 

the earth which gives a name to the genus, or which 
at lead are fnppofcd to polfefi the chiradets which di- 
ll inguifh that earth. 

A little coofideratton will be fulBcieut to difeover 
that there is no natural foundation for thefe genera. 
Mod Hones are compofed of two, three, even four 
ingiedients ; and, in manv cafes, the pmportion of two 
or more of thefe is nearly equal. Kow, under what 
genua ^ver fuch minerals are arranged, the earth which 
gives it a name muft form the fmallett pm of their cbm- 
pofition. Accordingly, it has not been fo much the 
chemical compofttion^ as the eaternal efaarader, which 
has guided the mineralogift in the diftrtbutton of bit 
fpecies. ^The genera cannot bd faid propitrly to have 
any charafler at all, nor the fpecies to beconnefled by 
any thing elfe than an arbitrary title. Tbit defe^, 
which muil be apparent in the moft valuable fyftems of 
mineralogy, feems to have axifen chiefiv from an attempt 
to combine together bn artifScial and liafrird fyftcBu 
As we have feparated thefe two from each o^r, ip be- 
comes neeeflary for os to attend more acedratefy to' the 
natural diftribution of genera than has hitherto been 
<!onc. We have accordingly ventured to form new ge- 
net a fo^ this order, and see have formed them according 
^ to the zollowiiig rules. 

gene- fublUncee which enter into the mincrah 

• belonging to this order, jo fuch quantity as to deferve 
* attention, are the foUowtng : 

/viuimna, ^ 

Silica, 

'Magnefia, 

Lime, 

Barytes, 

SuppL. VoL. II. Part 1 . 
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Glucina, 

Zirconia, 

Oxyd of iron, 
Oxyd of chromum, 
Potafs, 


All thufe miiier.*ils which are n)mpofcd of the fi'nr 
ingredients we aiiangt umler the /‘/m/* genus. Accord- 
ing to thia plan, theie mult be as many genera as there 
arc varieties of combinations of the above lubllances ex- 
illing in nature. The vanttics in the pto/^orlion of the 
ingrtdiiiits conilitiitc fpccics. \\ c lave not iinpofed 
names upon our geneia, but, in imitation of Bergman*, ♦ 
have denoted each by a lyrnbol. j'liis fyinbol is corn-- 
pofed of the firil letter of every fubllancc whicli eiitcj > 
in any conftdcrable quantity into the compofnion of the 
minerals arranged under the genus denoted by It. ’J’hvj 
fuppofc the minerals of a genus to be compolcd of alu- 
nuna^ ftlica^ and oxyd of iran^ we denote the genus by 
the fymbol aji. The letters are arrangtd accordinj^ to 
tlie proportion of the ingredients ; that which cnteis in 
the greateft proportion being put firil, and the otlien 
in their order. Thus the genus afi is compofed of a 
confiderable proportion of alumina. «»f a fiuallcr piopor- 
tion of filica, and contains leaii of all of iron, ily thii 
contrivance, the fymbol of a genus contains, within the 
compafs of a few leltcr.s, a pretty accurate d.-fcrfption 
j^of its nature and charai^er. Wliere tht prur^oi lions of 
the ingxcdier.ts vary in the fame geniis (<> much, tliat 
the letters which condiiute its lymbol change their 
place, Wefubdivide the* genus intopart^; and uhcncxcr 
iht minerals belonging to any genus berome tuo nutne- 
rous, adviRtage may ^ taken of thefe fnbdivi!i(>n^, arji 
each of them may be formed into a feparate genus. ^\t 
prefent this feems itnneceflary ( 1: ). 

The following is a view of the different genera be- 
longing to this order, denoted each by its fymbol. Every 
genus IS followed by the fpecies included under it ; and 
tbe whole are in the order which we mean to follow in 
defcribiim them : 

I. 4 . VI. I. ASI. 

Telefia, Micarell, 

Corundum, Sliorl, 

Native alumina. Gran*ati(e, 

IL 4MC« a. SAl. 

Rixby> T burnialinc, 

in. AIM. Argentine felfpar, 

Ceylanxte, Mica, 

IV. s. Talc, 

Quartz, Bafahine, 

£lallic quartz, Homblendc, 

Flint, Oblididii, 

Opal, Peirilite, 

Pit^ftone, FcUiie. 

Chryfopratium. VII. sap. 

V. !• AS* Felfpar, 

Topaz, l..epidoliu, 

Sommite, Leucite. 

Sborlite. VIIL SAG. 

2 * SA. Emerald. 

Rubellite, IX. sab. 

Hornflatr, Staurolite. 

Homllone, X. i. asl. 

Chalcedony, Chryfobcryl. 

Jafper, 2. sal. 

Tripoli. ' Hyalite, 

iEdelite. 

C C 3 . SAWL. 


(e) Wc need hardly remaik, that the laft three genera of Werner belong to the fecood order of the firft dafs 
of this treattfe. 
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3. SAWL. 

Zeolite, 

Analcime* 

4. SIA- 

Lazuliu. 

XI. 5 AL 1 , 

Garnet, 

Thumciftonc, 

Prehnitr, 

Thallite. 

XIT. I. AMS. 

Cyanite. 

2. MSA. 

Serpentine. 

XIII. MLAI. 

PotiU'iu*, 

Clilurite. 

XIV. StAM. 

Siliceous fpar. 


XV. SAMLI. 

Argillite. 

XVI. SM. 

Kiffckill, 

Sttatites. 

XVII. M.SI. 

Chryfolitc, 

Jade. 

XVIII. SML. 

Afbcftus, 

AIbcftinite. 

XIX. I. SILM. 

Pyroxen, 

Afbelioid. 

2 . SMII.. 

A^linolitc. 

XX. SL. 

Shiftofe hoineftone. 

XXL zs. 

Zircon% 


bini(.lc 

^roiJCK. 


M I I'j E 11 A L O G Y. Clafs I. 

aie ifofctks tiianglcs, having the angle at their vertex 
2 2'^ 54', and cadi of tlu/ic ut the hik* 78' 4*^ (c;). 

*J he inclination of a lido ot one pyramid to a coi'iigu- 
1 11:; lidc of the otlii'r pyramid is 139" 54' f. In kmu* |. //.;.y 
fperimena the fnmirn’ts of the pyramid.-, aie wanting;, fo i'ewy Je 
that the ciyftal has the appearance of a fix fidctl piilin, ^ "• 
fomewhat thicker in the middle than towards the txtie- 
initics^. The three alternate angles at cadi extrenn’ty of * fig. 2. 
tills prifm are alfo fonutinies wanting, and a Imall trian- 
gular face inlicad of them, which rendeis the bafes of the 
kippofcd prifm nine-fided. ’The inclination ol each of 
thefe fmall ti ianglcs to ihc bafe is 122^ 1 8' j: Fot figures ^ lUny, ibid, 
of thtfc cr)iUli> we rtitr the reader to Rome de Lifle 
and Many *. « U}j, 

The texture of the telefia fe'fotfJited, and the joints 
are parallel to the bafe of the prifm f. Its Inftrc va-f }luu‘j» 
ries from 3 to 4 (h). l*ianfparcricy ufually 3 or 4, 
fometiiTcs only 2. It caufes only a fingtc refraction. 

Specific gravity from 4. to 4.288. hlardnefa from 15 
to 17. It is cither coloiirlefa, or red, yellow of blue. 

1 hcle colours have induced lapidaries to divide the te- 
kfia into the three following varieties. 

yatiety i. Red telelia. 

CrietUai ruby^ 

Colour carmine red| (bmetimes verging towards vio- 
let. Sometimes various colours appear in the fame ilone, 
as red and whitei^red and bluti orange rsd Uardsefs 
IT. Sp.gr. 4.288. • 

yarkty 2. Yellow telefia. 

Oriental topa%* 

Colour golden yellow. Ttanfp* 4. Hardoefs 15. 

Sp. gr. 4.0106. 

^ Variety 3. Blue telefia. 

Oriental fapphjr* 

Colour. Berlin Uucj often fo veiy ftdnt that the ^onc 
appears atmoft cdourkfo Tranfp. 3, 4^ 2. Hai-dnefs 
J?’ Sp. gr. 3 991 to 4.083 }. This variety is noi| 1 

. , probably the fame with the fapphyr of the ancients. 

Thtft obfervstions were fufnincnt to conilitiite Their fapphyr waa diftingoilhcd by goW-coloiiicd fpots, 

.lu- infn'p^ 1 and accordingly they were made one aoae of which are to be fceii in the fapphyr of the mo- 

T '/I I • j' ir 1 iTf ^ . i r . „ ^ 

derns ^ 

A ipecuneti of this lafl wkty, analyfcd by Mr Kla- Tfe^br*^ 
protb, was found toieontain in 100 parts#. 

. 98.5 alumina# . ■ 

1.0 oxyd of troD# ^ 

0.5 limc^ 


Genus I. A. 

SPECIES I. Telefia (f). 

Qritnfal mi Vf Jnpphtre^ and topaz, of mineralogiAs**-* 
RuLis (Porient of l)c Lifle. 

Three floncs, diiLiiguiflied from each other by their 
colour, have long been held in high efiimation on ac- 
count of their hatdnefs and beauty. Thefe Hones were 
known among lapidaries by the names of ruby^fapphtre^ 
and ami the epithet oriental was ufually add^d, to 
difting.iifli them from other three, known by the fame 
names and the f\me colouis, but very Inferior m hairdo 
Tcfs and beauty. Mineralogiils were actuftomed to 
coi/’der tliefc ftones as three didinf^ fpecies# t8l Roni^ 
cif IJllc oburved lint they agreed in the form of their 
cry (lab-, their hardiut's, and moil; of their other proper 
trti 

them cuic Ipecies 
fptcies by Rome dc Lille himfelf, by Kirwao, and fe- 
vcral other modern iniiieralogical writers* But this 
fpecics was dcilitiue of a proper name# till Mr Hauy, 
wliolc labours, di.'linguiflied equally by their ingenuity 
•Atul accuracy, have contributed not a little to- the pro- 
gref** of miucralogy, denominated from the 

Cirrek word timc «4, which lignlfics perfeli. 

The tclcfi'd is IdiukI in the KaH Indite# cfpccially in 
Pegu and the illand of Ceylon ; and it is moil common- 
ly cryHsdliiied. The cry Hals are of no great fize; Their 
primitive form, according to Mr Hauy, is a regular fix- 
fidtd puCm, divifible in dirediions paraikl Ix^h to its 
bafes and its fides ; and confequently giving for the 
form of its pnmitivc nucleus, or of its integrant molecule^ 
ail equilateral three lldcd prifm The moil ufual va- 
riety is a dodecahedron, in which, the telefia appears un* 
dcr the form of two very long flender fix-lided pyra- 
mid;7, joined bafe to bafe f . The iides of thefopyraroids 


p. ICO. 


100.0 •. nit ' H 

The colouring matter of all thefe varieties ia> accord- g 
ing to Bergman's cxpeiimetits, iron, in diiTerent Hates ‘ 
of oxydation. He found that the topaz ^uinrd .06, 
the ruby . i, and the fapphyr ,02 of that 'metal f. But ^ 
when thefe experiments were made, the analyfibfof lloucsii. ^ 
was not arrived at a Aifficient degree of perfection to 
enfure accuracy. No Cfirriiifion# therefore, can be 
drawn from thefe experiment, even 'Slvpugh we were* 
certain that they were made uptn^hc raal^vafioIcT of 
telefia. 

SPECIM 


(r) .Ste Kirw.in'i Mimralogy, I. 2^0.— Gmelh’s S^l^a Ntturg of Linmus, III. \']0.~Roi,:l Je Lific'j 
CrjJlafhgraphie^ li. 2 12.-' Ihj'mami'i Opufcula^ 11 . 72. 

\c ) In feme inftance-!. the angle at the vertex is 3 1°, thofe at the bafe 74” 30', and the inclination of twu 
triangles 12*“ 36'. Sec Hauy, tliJ. 

(h) When the iht / yi lullrc 13 not fpccified, as in the pufeiit inflance, the common is always meant. 






Order T. M I N E R A 

HTvcxv^ 2. Corundum (i). 

C'ivun.lum of Crinriin— f^ar of Klaproth 

and Kir wail — Cvrindunof Hauy-~C.VrmWvw of 
Wood waul. 

This llono,thowph it appears to have been known to 
Mr Woodward, naay be fai l to have been firlt dilbn- 
^uilhed f’om other mincraU hy Dr Black. In 176?, 
Mr Berry, a lapidary in r.dinhiirgh, received a boy of 
it from Dr Audi 1 Ton of Madras. Dr Blick afeertain- 
ed, that ihcfe fpecimens differed from all the (tone® 
known to Europeans ( and, in confeciiicnce of its hard- 
II eft-, it obtained the name of adamantinr Jptir, Not- 
wit.li (landing this, it could fcarccly be faid to have been 
known to Europeaji mincralogifts till Mr Grcville of 
l.,ondon, who has done'fA much to promote the fcience 
of mineralogy, obtained fpecimena of it, in 1784, from 
India, apd diilril)uted them among the moft eminent 
chemifls, in order to be analyfed. Mr Greville alfo 
learned, that its Indian name was Corundum. It is 
foiin^ in Indoitan, not far from the river Cavery, which 
is fouth from Madras, in a locky matrix, of coufuier- 
able hardnefs, partaking of the nature of the flone it- 
felf It occurs alfo in China \ and a fubdance, not 
unlike the matrix of corundum, has been found in Teree, 
one of the wefterh iflandi of Scotland f* 

The conindum is ufuatty cryftallixi^i Its primitife 
form, difeovered by Mr Hauy t and the Count de Bour- 
non is a rhomboidal paralltlopfped, whofe tides are 
equal rhombs, with angles of 86^ and 94^, according 
to Bournon, or whofe diagonals are to each other as 
xiviii. ^ 1 7 to v' < j> according to Hauy ; which is very ncar- 
thing f. The moft common variety, for the 
primitive form has never yet been found, is the r^ular 
t Fig. *3. iix^tided pnTm, the alternate angles of which are iome« 

^ ii Fig- 4- t^itiiea wanting ||, and the triangular faces, which occupy 
their place, are inclined to the bafe at an angle of laa^ 
i DtBvuf 34' Sometimes the corundum is cryltallizcd in the 
form of a fix fided pyramid, the apex of which is gene- 
rally wanting. For a defeription and irgure of Uiefe, 
and all the other varieties of corumiUm hitherto ohfer- 
I ved, we refer the reader to the dtffeirutiofi of tlie Count 

^ a Sec ajfo dc Bournon on the fubjeft ♦- 

Ar texture of the corundum ts foliated, and the lu* 

xxviii |oinU arc paralkl to the tii^s of the primitive 

'rlioml^idal (larallclopiped. Luft^, when in the di- 
rcdlibn of tlie lannina;, 5 ; when bi^ken aevofs, o. O- 
pake, except when in very thin piecm< Hardnefr 1 5. 
Sp. gri from 3.710 to 4.186 f. Colour grey, often 
with various iliades of blue and green. 

According to the analytis of Klaproth, the corun- 
dum of (odi^ is compofed of 

89.5 alumina, - 
5.5 filiea, 

1.25 oxyd of iron, 

/ 

95- 


a G arrow 
and Gre~ 
Ni^ 

cholfom'i 
'four. ii. 

540. 

• 4 (frnfiiie, 
ibiJ. 

I Jour, de 
Min. N® 


! f Khrratl. 

1 Sfc 
JMr (/Vf'- 
vHlet iVi- 
tholfon s 
Jour, ill II, 


t Bfitrogtf 

b 77 - 


20J 

r.lmp'c 
■■t. ntrs. 


|l ^bid, i 7|. 


L 0 (4 Y. 

A fprcinicn from China of 
84.0 aliiiiiina, 

6 5 filien, 

7 5 oxyd of Iron, 

9S.0II. 

Nolwilhtianding the quantity of frliw-a .md of iron 
which thefe analyfes exhibit in the corundum, wc. have 
bren induced to include it in the jirdcnt genua, on Re- 
count of the ftrong rcfcmblance between it and the 
third variety of telcfia. The ftriking rcfembbincc be- 
tween the cryftals of telefia and corundum will apr>t-ir 
evident, even from the fuperficial defeription which we 
have given; and the ohfervations of De Bournon ren- « AVW- 
der this refemblar.ee ftill more ftilking. It is not im/ *' J^or. 


:? 


probable, therefore, as Mr Gre\ille and the Count 
Bournon have fuggefted, that corundum may be ^'nly 
a variety of tcletia, and that the feeming diflerence i.: 
their ingredients is owing to the impurity of thole fpe- 
ctmens of corundum which have hitlierto been brought 
to Europe. Let not the difference which has been 
found in the primitive form of thefe ftones he conruh r- 
ed as an infuperable ohje^ion, till the (nbied h.i.s been 
ligain examined with this precife object m view; tor no- 
thii^ |s eafier than to commit an overiight in i'uch diu 
&nia. exammations. 

srECiEs 3. Native alumina (k). N.ifivc ala- 

Thia fubftance has been found at Halles in Saxony uu ia. 
in compad kidney-fonn maffes. I is confi Hence i:, t avthy . 

Ljuftre 0. Opaque. Hardnefs 4. Brittle. Sp gr. mo 
derate. Feels foft, but mi agve. Adlieres very High tly 
to the tongue. Stains very Ihghily CjIouf pure wliiic. 

Does not readily diffufe itfelf in water. 

Itcoktift^of pure alumina, mixtd with a fmall qnnntity 
of catbonat of lime, and fomclimcs of fulphat of lime ] . ^ 

GeHUS ir. AMC. O.II.AMC 

SPECIES I. Ruby (l). RiiSy. 

Sphul and haiafi Ruby of Kirwan Ruhj of Hauy 
^RuMi fpdnclk vdQcdre of Dc Lille — <Sp!Siii!itS of 

Gmeliu- 

This ftpnr, which comes from the iflanJ of Cqlon, 
is ufually cryflallized. The primitive form of its riy, 
ftals Js n're^ilar o6tohedron, comp-if'i! of iwo fv>nr. 
tided pyramids applied bafe to hale, llcIi of the tide!* 
of which is an equilateral Ir'ang't J ( m). In Tome caics j 
two oppotite tides of the pytamida are bn.ader than the ' 
other two ; and fometimes the edges of the '.<5Iohcdron 
are wanting, and narrow faces in their place. lor fi- 
gures and aeferiptions of thtfe, and riibcr varieties of 
thtfe cryftals, we refer the reader to Rome de Idjlc and 
the Ahhe Ejlmr *. ♦ CMy.*.//. i;. 

The texture of the ruby is fo!i:itid. Its In (Ire is 3, 

Tranfp. 3.4. It caufes a tingle refrailum. llarJncfs'»-»’^ 

13 , Sp. gr. 3.370t to 3 6?9 f. Colour irJ : if deep, 7 


the ruby is ufually called 

C C 2 


if pale 


Klaftrodt, 


M'bc 


(t) Sec Kirnuan^s Muteralo^y^ I . — Kldprcth in Bcob, der Bvtiiit^ Vfll. 29c. and T. 47 . — Afr 

Greville and the Count de Jhmrtwu in the Pl^dnfnphh al J'ranfaBions 1798, p- 403* at>d in S u l' olj' k*s jfcutnd!^ 
IL. ^40. and 111 . 5 .— Ifauy Jour, de Phyf. XXX. 193. and Jour, de Alin. N* XXVlll. 

(k) Sec Kirnunn\i Mhtrr(do<:;y^ 1 . 175, and Sihr.ber. 15. StucL^ p. 209. , 

(l) See Ktrwnn's Alin. 1 - 253 - — Home de II. 224 . — Khtproih Berd> der Berlin^ HI. 33 ^* Beit- 
tni're, IT. 1. — f^auquelin Ann. de Chim. XXVlI. 3. and XXXI. 141. 

(m) We Hiall afterwards diilinguilh this o^Iohcdron either by the epithet 01 alt..., .'ryot 10 bfiauti.* it is 

the well^Mown form of ciyiUls of alum. 
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The nihvi acconiinjf to ihc analylis of Vauqucllnt it! 
)nnpv--i..d of ^6.00 alanv.ii.*», 

8. niaiTfu lhi, 
j.zj chromic acid. 


# / 9 nn i/f 
Cliri. t.tvj”. 
IS 

f Ph’i..^ 1. 

c- y- 
*'y 

<i m aiM. 


'fhe ancients fcem to have clafTcd this ftonc among 
llttir hyaciiilhsf , 


i.y Genus III. aim. 

*1* *'''<• fPKCiss I. CVylauilc. 

tcylaijitt. mineral dcnomifiatcJ cty/an/h*^ from the ifland of 

Ceylon, from which it was bron'rht into Europe, had 
t been obfervetl by de l.itle ; but was firll dc- 

III. I So fet.htd hy La Methcric in the journal de Pliyfique for 
J'lmiary 179J', 

It i« moll commonly found in rounded rnafles ; hut 
fomrtirnrs alio ciyriaili/ed. The primitive form of its 
crylUU 1*1 a ie;.»ular odohedron : it commonly oevurs 
under tlii^ foim, but more commonly Uic edges of the 
^ 77./ /V, odolu'dr()n are vvanting, and fmall faces in their placet* 

I he fr If lure of the ccylanite is concbuidal *. Its 
:ixxvi.i. internal liilire is glaffy. Nearly opaque^ except when 

.f.i, in very thin pitces. Hardtieis 12. Sp. ct. from 

- ihj. ^ 7<^17t 8 7';.^]* Colour of the mafsi bkek; of 

^ 7>* / ' pi< ceH, tltep green. Powder, greenifh 

1 Accordjng to tlie analyfis of Dtfcotils the ceyiauite k 

t Jiiipolcd of 68 alumina, 

16 oxyd of iron, 

J2 inagncfia, 

2 filiea. 


f }i,> ‘ • 

1 D.utd'. 


i'hivt, xxni. 


Cr. IV. 3. 
Az/t.-.j/: » 

Jilin. 1. 24l> 


Ji^urcie 
A7i». M'‘ 

XXV-.ll. 


f Crs/iut. 
li 71 . 

% 

p 7S Sec 
a I ft) I.(tfue~ 

ihrrJi-, 'four, 

4 .Plyf. 

alii. 47Q. 


Gfnus IV. s, 

SPECIES I. Quartr}!*. 

'riiis (lore, which is v<ry common in mod mountam** 
oils coiMitric^, i-j rometimes cryllalli/.ed, and fometimea 
amorphous 'I'hc primitive form of its cry ftals, accord* 
irig to Mr I lauy, is a rliomboidal parallelepiped ; the 
anj.'les ur whole rliombs are 93-* 22 , and 86’^'' 38^ ; fo. 
that it J»»o.s not differ much from a cube The moft 
commi)-! varirLy is a dodecahedron compofed of two 
fix fi ltd pvraiiiids, applied bafe to bafe, whole fides. arc 
ihuVeitfl til ingles, having the angle at the vertex 40^, 
and each i.f the angles at the bale 70'' ; the inclination 
of .1 fide of r pii pyramid to the contiguous fide 06 the- 
other pyramid is 104'^. There is often a hx-fided prtfm 
iiitcrpided bitivci-n the tw»u pyramids, tlielldts of. which 
always coru fpoiul with thofe <»f the pyramids ||. For a 
dcfeiipi'on and figure of the other varieties of quarts 
cyflal", Mid for a demon il ration of the law which they 
have lollowed in cryftallizing, wx refer the reader 10 
Rome ih irjU (■ and Mr Hauy f . 

The texture of quartz is moie or lefa foliated. Frac- 
ture, conchoidal or fpliiitcry. Its lull re varies from 
3 to I, and its irai fpauncy from 4 to i ; and in fnme 
cafes ii is opaque. U caufes a diiuble rcfra6tiou. Haid- 
ncHs f?T;ni 10 to 1 1. iSp. gr«. from a. 64 to 2.67, and 
i/I one variety 2.691. Its colour is exceedingly va- 


A L O G Y. eiaft r. 

lions ; a circumllance which has induced mincralogifts ■'lunpltf 
to divide it into numerous varieties. Of thefe tlit fol- "Atones, ^ 
lowing are the chief : ’ ^ 

1. Ihire eolourlefu, porfeflly iTaufparent cryffallized 
quaitz, having much the appearance of artilicial crylhil ; 
k^own by the niunc of vt^tL cryjiiil. 

2. Quartz Icfs tranlparenli and with a fplintery frac- 
ture, has ufiially been dillinguilhcd by the name ot 
(funrt-z, and feparatcd from rook cryftal. As there is 
no oceafioti for this ftparatioii, we have, in imitation of 
Mr Hauy, ehofrn the word quaitz for \\\t f/nct/u ttiimc, 
comprehending under ic all the varieties. 

3. Blood red quart/ ; formerly cdlkd crmpnji-lla Aw.'* 
i'inthy and by Hauy quartz hemutJiJe, It^owcs it.** colour 
U) oxyd of iron. The mineial known to fnint''alogiits 
l>y the name of fimple^ end confnlcrcd by them as a va- 
riety of Ji^fper^ has been difeovered by Dolomicu to be 
inertly this variety of quart/ in an amorphous Hate ♦ "fuur.d- 

4. Vellow quartz ; called falfc topaz. 

Rofy red quartz ; called Bohemian ruby. * 2553 

For a fuller enumeration of thefe varittits, we refer 
the leader to Smeilftr'A Mmtrahgy f , KlvwatCi Mimr- f i. 89. . 
aiogy and OmeliiFa. edition of the liyJlenM Nalura of ^ j 

LinnaBus jS. This laft writer, however^ has arnuiged fe-^ /j * 
vcrtl minerab under quartz which do not belong to it. * ^ ^ 

Pure quartz^ ia compofed entirely of filiea ; but fomc 
of the varieties of this fpedes are contaminated with 
metallic oxyds, ' and with n fmall quantity of other < 

naitha.. 

s?sciES a. Elaftic (^artz (n). Blaffl! 

This fingular Hone is moderately claftic, and flexible H«»*'**' 
in cveiy dire6tion. Texture* earthy* Lullre, o or i. 

Hardiiefs, 9. Brittle. 8p. gr. 2.6^4. Colour, greyilh 
white. Phofpliorefcei when ^ped with a knife in the 
dark. 'Phe fpecimen analym by Mr Klaproth con* 
tained 96.5 filiea, 

2*5 alumina, 

5^ oxyd of iron* 

. .9Mt 

spscies 3.. Flint (b). , 

RyromachfS-^Phtrn m /ufJ^Sikx of Hmiy* Flint. 

This (lone, which, has become fo ncceflsry in modem 
war, is found in pieces of different fixes, ^ ufiisily 
of a figure mote or k(i» globular, comtnonly ampng 
chalk, and often arranged in fome kind of order. In 
Saxony it is faki tahavc been found cryffalliAed in hexa- 
hedrons, compofed of two low three- iided pyramids ap- 
plied bafe to bafe ■». 

Its texture is compafl. Its fraAure, fmooth con- AAi- 
choidal. Luftre, external 0, the llones 'being always''*;^* 
covered by a white eriilt ; internal i, inclining to***''* 
greal'y. Tranfp. 2) when very thin, 3. Hardntls, 10 
Off I, Sp. gr. from 258^0 2 Colour 
from Iioney yellow to brownuh black. Very brittle, • 
and fplits into fpliulersin every diwm^ion. • Two piecra 
of flint rubbed fmartly together pholphorefee, and emit 
a peculiar odour. When heated it decrepitates, ‘and be- 
comes white and opaque. When expofed long to the 


(m) Kir^atCt M-m. 1. ii(i,-Gerh„rd Aicm. Berlin, 1-783, xo-,.— Klaproth's Bcttragt 1 Band. 113. See ‘alfo 

j'fur. tfe ihyf- XLL 91* ^ 

(o') A«rw.i«’/ Mi,,. 1. ■sr'.x — lhMmieu Jnur de Min. N" XXXIIT. 693. and Sahvet, iiij. 713. Thefe lait 
gentlemen give the only aeciuatc account of the method of making gun flints. 
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£Arth«an^ air ik ofjen became® covereef with a white cruft. A 
fpccimcn of flint analyfed by Klaproth contained 
98. CO filicH, 

.50 lirnt*, 

. 2 ^ ahimir)'.!, 

0. 75 oxyd of iron, 

1. CO water. 


A L 


O A 


Y. 


t. 4^* 


I Jrur it 

Mtti 


.33 


Sim I Ic 


100.00 t 

Another fpecimcii analyfed by Dolomitii was com- 
pofed of p7 filica, 

1 alumina and oxyd of iron, 

2 water. 

loot 

*lji % white cruft with which flint is enveloped, con- 

aucx ji 7ca. jp|rrtdicntK, and alfo a little carbrniat of 

liiiu'. DoIomIcu difcovereil that water is eflential to 
flint ; for when it is feparated by heat the ftone lofe® its 
^ //-A/. progenies J 

The’nianufaftu«^c of gun flints is chiefly* confined to 
two or three departments in France. I hc operation 
is exceedingly fimple : a good workmati will make a 
1000 flinU ill a day. The whole art confifts in flriking 
the ftone icpeatedly with a kind of maltct, and bringing 
off at each ilioke afpHittcr, (harp at one end and thicker 
at the other. Thefe fplinters are afterward fhaped at 
pleafure, by laying the line at which it is wifhed they 
** fhotjld break, li{K>n a^ftiarp iron inftrutnent, and then 
giving it repeatedly ftkiall blowi< with a mallet. Dunn^ 
the whole operation the workman holds the ftone in hU 
I J 3 iV. hand, or merely fupports k on his knee |[. 


I 


^ srsciEs 4. Opal(p). 

This ftone ia found in m^ny pans of Europe, it ia 
ufually amorphous. Its fiii£iurc is conchoidat, com* 
motily fomewhat transparent. Hardnefs from 6 to |o. 
Sp. gr. from 1.7 to 2.66. The lownefs of its fpecifie 
gravity, in fome cafes fe to be aferihed to aecidentai 
cavities which the ftone contains. Thefe are ibmetimea 
filled with drops of water. Some fpecimens of opal have 
the property of emitting various coloured rayo, with' 
particular effulgency, when placed between the eye and 
the light. I'he opals, which poftris this property, 
are di£ngui(hed by laptdarieo by the epithet otuM 4 f/'i 
and often by mitieralogifts by the epithet nohiiu, Thio 
property rendered tha ftpne much by the an^ 

cients. 

Variety f. Opal edler.i-. 0 /flAf/ noMii*. 

Luftre glafl’y, 3. Tranlp. 3 to 2. Hardnefs, 6 to 8. 
Colour, uliially light bhtifh white, fome times yellow or 
green. When, heated it becomes opaque, and fome* 
times is ejecompofed by the a&ion of the attnofphere. 
Ilcnce it feems to follow, that water enters tn'entially 
into its compofition. A fpecimeii of this variety, ana- 
lyftd by Klapioth, centain;^! 

90 filica, 

• water. 

ICO 

’ Variety 2. Semi-opal. 

Fiafture, imperfc6lly conchoidal. Luftre, glafly 2. 
Traiif;3. 2 to 3. Hardnefs, 7 to 9. Its colours are veiy 


various, greys, >cllaw:’, reds, browns, greens of different 
kinds. 

iSpecimens nf this variety fometimf s occur with rifts: ^ 

tbele readily imbibe \%atcT, and lheret';rc adhere to the 
longue Thefe fotcimens fometimt*! become tranfpa- 
lent when foaked in w'nier, by imbibing that fluid. They 
arc then called hydro j^hancs . 

Var'yty ?. Cat's eye^. * Ktr> 

This variety comts from Ceylon, and is fcldoin fceii * 
by European mintralogilU till it has been polilhcd 
the lapidary. Mr Klipioih lia<; dtferibed a fpetimeu/., 
which he received in its natural ftatc fiom Mr GicvlUe'^ 
of London. Its figure was nearly rquarc, with lharp 
edges, a rough furface, and a good deal of brilliancy. 

Its texture is imperfectly foliated. J.ultn* giealy, 2 
Tranfp. 3 to 2. Hirdncfs id. Sp. gr. 2.56 to 
Colour, grey ; with a tinge of green, jeilow o- whltt . 
or brown, with a tinge of yellow or red. Jii certain 
pofitions it refledfs a fplendid white, as does the eye cf 
a cat s hence the name of this ftone. 

Two fpeciniens, ^alyfed by Klaproth, the firil from 
Cej'lon* the other Malabai, were compofeJ c f 
;« 95.00 94*5^ fdica, 

1.75 2.00 alumina, 

1.5c lime, 

p.23 0.25 oxyd of iron. 

98.5 ♦ 98.25 I*. * 

arrciEs 5. Pitchftonc ,, 

Mtvithrs. It 

^fhk ftone, which occurs in different parts of Ger- ^4 
many, France, and other countries, has obtained 
name ftom feme refemblance which it has been fuppofed/ 'J, ^ 
to have to pitch. It is moft ufually in amoiphouH pitt t*. n 
of different fiics y and it lias, been foun-l alfe cryltalli- 
9e’d. in fx».r]ded prifma^ terminated by threc-lidcd py- 
ramids. 

Its texture’ xa conchoidal and uneven, and fometiincs 
approaches the Iplinlery. Luftre greaiy, fr(Mn 3 to i. 

Tranfp., 2 to I, Sometimes o. Hardnefs 8 to 10. Ex- 
GcedingljF biiHle; it yields even to the nail uf the lin- 
ger. Sp, gr^ 2.049 to 2.39. lu colours are numcr* 
ous, gr«yi(h hltck, bluifli grey, gmn, red, yellow uf 
dififerimt (hades. Somciimea leveral of thefe colouie 
appear, together in the lame ftone. A (oteimen of 
piichftone from Mcfnil-moniaut near Paris*, analyfed* Ser 7fiur4 
oy Ml Klaproth,. conuined ' * ' 

V 85.5 filica, 

1 1.0 air and water, 
x.o alumina, 

.5 iron, 

.5 l ime and magncfia. 

98.5 t 

SPEC IF s 6. Chryfoprafium (q^). 

This mineral, which is found in difterent parts ofch-yloprc 
Germany, particularly near Kufetnutz in Silcfia, is abfuim. 
ways amorphous. Its fracture is either even or incli- 
ning to the fpliutcry. ticarccly any luftre. Tranfp. 2 
103. Hardntfk 10 to 12. Sp. gr. 2.479. Colour, 
green. In a heat of i jo° Wedgewood it whitens and 
becomes opaque. 

A 


■ 

itxi. A 19. 


li tctj. 
Af 


(r) Kirwatds Min. I. 289. — Hauy^ 11 . 9. DeTius. Nouv. ik Phyf. I. 45. 

(^0^) Ktrwatdt Min. l.^^Lchmann. Mem. Bertin^ ZOt. ^Klaproth BeitragCy 11 . 127. 
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A ij't mifii ft ’.lor.f, iiriul;fc(* by Mr Kl'iprotli, 

1.0'^ (XjJ i»t iiii:ktl, 

C.iS^ Ijnn.*, 

(. ZiS Al'.jM.liir, 

G.cS f^vtl V.! Iron. 

9&. 1 5 ^ 


x(i 

Cr.\ t 


Gi.srj V 
si'icns I. 


I . A* . 


Oiciih’ni.il / '*!'}■ t An\\ /iff J\\r, 


''/ fcr. f/‘ 

Mri. N- 
xjiviii, a 
* l'ig« '>. 


, 9- 


i 7- •'r. ^ 

JlJj/h lit, 


’f !L 


'O’! 




It IB of a Uulft or pale green 


Clftfs I, 

Simple 

Stout 


I’lie nanu* toftiz lus been ulliidKd by Mr Hauy to 
the llor.ci, called by ininerulo^;Irts occuiental ruby, topaz, 
and fappbyr ; which, tlieir crylldlization 

and Tnv»it of their propert ’C'^, were ai ranged under one 
fpccicvs by Mr Ivomc dt* Lille. The w'ord iopez, deri- 
ved from an ifland in th" Red Sea (s), where the an- 
eients ufed to find topazes, was applied by them to a 
mineral very dliferciit fro.nri onri. One variety of our 
topaz they den innnatcd chry/iiite» 

The tfipar is found in Saxony, Bohemia, Siberia, 
and llrar.il, mixed with other minerals in, granite rocks. 

It js commonly cryftallized. The primitive form of 
it) crydals is a prifm whofe fidea are reflangles, and 
bafts rhombs, having their greateft angled 124^ 2 a^ 
i the irttegral molecule has the fame form* ; tod the 
height of tlic prifm is to a fide of the rhomboidal bafes 
as 3 to 2 I'he different varieties of to\)az cryftals hi* 
oblcrved, amount to 6. Five of thefe arc eight- 
filled prT.ms, tcnninaled by four-fided pyramids, or 
vtdgc (haped or by irregular figures of 7, 13, 

or (5 fideslj ; the lall variety is a twelve fided prifm, ter- 
minated by fix-fided pyramids wanting the apei. For 
an accurate dcfcriptioii and figure of thrfc varieties we 
refer the reader to Mr Hauy f. 

The texture of the topaz is foliated. .'Its luftre is 
fiom 2 to 4. Tranfp. from 2 to 4. It caufea a double 
ri^fiaftion. Hardnefs 1 2 to 14. Sp. gr. from I 
to 3 564. The l^iberian 5ind Brazil topaacs, 
he ued, become pofilively elcdrificd on one fide, and ne- 
• gaiivelv on the other Jt is infufible by the blow- 
pipe. Tlic yellow topaz of Brazil becomes red when 
cxpjfed to a itrong heat in a crucible ; that of Saxony 
becomes white by the fame procefs. This fhews us, 
iliat tlie colouring matter of thefe two Aoncs is difi 
fircnt. 

The colour of the. topaz is various, which has indu- 
'.:rd ralnc.^alogiffii to divide it into the following va- 
rieties : 

1. Red topaz, of a red colour indining to ydlow; 
called Brazilian or occidental ruf/y, 

2. Yellow topaz, of a golden yellow colour, and 
forriClinu’s alio nearly w^hite ; called orrhlmtal or Brazil 
irfaz. The powder of this and the following variety 
caufes fyrnp of violeis to clfume a green colour [|. 

ij, Jour, ar 3- Saxon tffnz. It is of a pale wine yellow colour, 
'^Tln N® and f^tretimes gteyifli wdutc. 
xzix. 


4. rh^ue rnarmJ. 
colour. 

5. Ot (idnitul fapflyr. It Is of a blue coVuir ; and fomc- 
times while, 

A fnicimcu of ^Kite Saxon topaz, aivalylcd by Vau- 
qudin, contained 6s alumina, 
filica. 

9y ^ 1 

« . Mtn N« 

svr.cr‘.s 2. Sommitc. ^ 

This ftonc was called forritnite by La Metheric, from 57 
the moutain Somir.a, where it was firft found. It is Sommitc* 
ufiially mixed with volcanic pmdu^lions. It cryftullizcs 
in fix-fided prifma, fomctimcb terminated by pyramids. 

Colour white. Somewhat triUiJpaienr.' Sp. gr. 3.2741, 

Infufible by the blow pipe. Accoiding to the analyfis 
of Vauquehn, it is compofed of 
49 alumina, 

46 filica, 

2 lime, 

I oxyd of Iron. 

. 9^* , ♦w.y.jM* 

artciEs 3. Shorlitef* 

This'ftonc, which received its name from Mr Kiap-gj^o^ijjg. 
foth, id generally found, in irregular oblong mafles or> Kir-wan » 
columns, inferred in granite. Its texture is foliated. 

Fracture uneven. Luftre 2. Tranfparency 2to i. Hard- 
iiefs 9 to 10. Sp. gr. 3.53. Colour greenifh white, •• 

or fulphur ycUow. Not altered by heat. According 
to the analyfis ot Klaproth, it is oompofed of 
50 alumina, 

50 filica. 


1 


100 

OSMVS V, 2< 

saEcise,4. Rubellite (r). 

Red Jhurl of SiMa, 

This ftone is found in Siberia mixed with white 
quartz. It is cryftalUzed in fmall needles, which are 
grouped together and ti-averfe the quartz in various di- 
regions. Texture fibrous. FraAure even, inclining 
to the conchoids]. Tranfparency t $ at the ed^es 3. 
Hardnefs 10. Brittle. Sp. gr. 3.1. Coloiu'cnmfoh, 
blood or peach red. By expofure to a red heat tt be- 
comes; foow white } hut lofes none of its weight. It 
tinges foda blue, but does not nielt with tf. 

According to the analyfis of Mr Bindhcim, it is com^ 

pofed of SI 

35 alumina, 

5 oxyds of iron and manganefe. 

W . 

spErits 5. Hornflatc(u). 

Shi/lofrp^phyry> 

This ftonc, w'liicli occurs iii .mountains, is generally 
amorphous ; but foinelimcs alfo in columns. Slpuc- 

^ * lure 


%9 

O V.S. SA, 

Rubelliu. 


40 

lloriiilite. 


( V ) Kit Min. I. 2 ^ 4 - — Mem» Berlin^ *7471 4 ^* — dUL 177^- 73 * and ifio.-i— 

IfniL'L /id, 4‘^C‘iLf, Ay//, Cur. JV. 316. 

(s) It got it'i nr^riclmiv. ro Jud , becaufc the ifland wafofun fuiroundcd witli fog, and ihcii fore difli- 

cujt to find. Sec i'lioii //>. 37. S. 

(t) fiirwan's Min I. 28S. B,hdluim CrilBs /irndsy J792 p> 320. 

(u) KirzvafPt Alin, I, CrdPs /Innahy 1787. i Band. 302.— See alfo Rtufs. Slturtmi. Naluj . 

Jtifsdzc^ p 20-^, 



Order I. 


M I E R 


Earths and ture Ttxtnrt foliate J. F lafturc uneven and fpHn- 
. Stoncx. {'oiiu'li.r.es approacMn^r the conchoidul. Luflrc O. 

* " Tianfptrency i or o. HarJnefa about lo. 8p. gr. 
from 2.512 to 2.7. C ilour different ftiades of 
from lyh to hlv 'iJhiyT olivt irn'fu. Melts at 14 Wedge- 
wood mto an enamel. A Ipecirnen, arialyied by Wedge- 
wood, coniairied 7 3.0 (ilica, 

23.9 alumina, 

3.5 iron. 


100.4 


41 

HuinHone. 


SfECiES Hornftonc(x). 

Pitrofilex — Chert. 

This done, wMch mak^s a part of many mountains, 
is ufually amorphous; but, as Mr Kirwan informs us, 
it has been found cryilallized by Mr Beyer on Schnee- 
berg. Its cn dals are fix Tided ptiTms, ibmetinieB ter- 
minated by pyrarTiid.s ; hexahedrons, confiding of two 
t thrceTtflcd pyramids applied bafe to bafe ; and cubes, 

♦ A'/rwan, Qf Tix-Tidcd platcs *. Its texture is foliated. Fracture 
fplintery, and fometimes conchoidal. Luftre o. Traof- 

? arency 1 to 2# The cry ftala are fometimea opaque- 
lardneis 7 top. Sp. gr. 2.332 to 2.653. Colour 
ufually dark blue : but horuflone occun alfo of the fol« 
lowing colours ; greyi red, bhxe, green, and browa of. 
different Ihadeif. 

Vi According to Kirwen, it it compofed of 

72 filica, 

22 alumina, 

6 carbonat of lime. 


|OJ. 

V 

C^haietdo* 


100 % 

spEctas 7. Clvalcedony. 

This ftone it found abundantly in many countriett 
particularly iu Iceland and the Faro iilands. It ismoft 
commonly amoiti^upf .flaladitical,, or in rounded maffet; 
but it occurt alio cryftallized in fix Tided pnfrrs, termi- 
nated by pyraniidf, or more commonly in four or lix 
Tided pyramidti whofe fidesarecoavex. Surface rough. 
FraAure more or left conchoidal. LuAre i. Somewhat 
tranfparenC. Hardncft 10 to IJ. 5p.gr. 2.56 to 
2.66{» ' Not brittle. 

According to Bergman, the chalcedony of Faroe it 
compofed of. 84 Tilicai 

16 iltunira, mixed with irom 

ICO 

Variety I. Common chalctdony. 

Fraflurc even, inclining to conchoidal. Tranfparcn- 
.7 2 to 3 ; foretimes 1. Its colourt arc various ; it it 
inoll commonly’ greyifb, with a tint of yellow, green, 
blyc, or pearl ; often alfo white, green, red, yellow, 
brown, black, or dotted with red. When flriped white 
and black, or browo, altofnaitly, it is called cnyx ; 
when ftiiued white and grey, it is called chauakuix. 
Black or brown chakv**dony, whin held between the eye 
and a ft rung light, appears dark red. 

Variety 2. Coineliau. 

Fra^\ure conchoidall Tranfparency 3 to 1 ; often 
'loudy. Its coloim are various lhades of red, brown, 


207 

Mor tb. 


A L O c# y. 

nnd ycll(»w. Siveral .'ciojis 1 appear in the fvne 

mafs». To this variety man) \^f the iloi.i& known 

by the name lif iicouh fJlLi. ' 

ipi eii 3 8 . JijfjMr (y). 

This ftone i** an iiiffreJiMit in the cornpofiiion ofjafier, 
many mount^nW. It otcur}* ufually in lar^p: arnorohous 
maflcB, and fometime.^ alfo C7ftalliztd in li\ fided irre^ 
gular prifms. Its fiac^tiia- is conchoidal. Luitrefrom 
2 to o. Either opaque, or its tranfparency is i. Hard- 
nefs 9 to 10. Sp. gr. from 2.5 lo 2.82. Its colourj 
arc various^ When heated, it does not decripitate. It 
feems to be compofed of filica and alumina, aud often 
alfo contains iron. 

Variety Common jafper. 

Sp. gr. from 2.38 to 2.7. Its colours arc, difftrent 
ftiades of white, yellow, red, brown, and green ; often 
variegated, fpotted, or veined, with fcverul colours. 

Variety 2. Egyptian pebble. 

This variety is found chicAy in Egypt. It ufually has 
a fphcroidal or flat rounded figure, and is enveloped in 
1 coarfc rough cruft It is opaque. Hardntf^ r:. So 
gr. 2.564. It is chiefly diftinguiihcd by the vaiicty 
colours, which always exift in the fame fpccimcn. citlm 
in concentric ftripes or layers, or in dots or dcr.tritica^ 
figures Thefe colouis are, different browns ui.* \el- 
iowi, n^Qk white, aod ifabella green ; bi^clc aifo has bi Li 
obferved in dots. 

Variety 3. Striped jafper. 

This variety is alfo diftinguiihcd by concenl’ ic ilripe'* 
or layers of diffeient colours: thefe cidours are, yellow, 
bfownifli red, and green. It is diftingulfhcd from tl>c 
laft vaiitiy by its occurring in large amorphous nia’h, , 
and. by Its fradlurCf which is nearly even. 

SPBCiEs 9. Tripoli. T, 

This mineral is found fomeiimcs in an earthy for-v, 
but more generally indurated. Its texture >3 cjiiliv. 
ItsftaAure often fomewhat conchoid j!. l.nllrc c. cVe- 
nerally opaque. Hanlncfs 4 to 7 Sp gi. i.eS: to 
2.529. Abforb^ water. J"ecl, hajih dry. I iirdi;, ad- 
heres to the tongue. Takes 110 pohth fiom the uafi. 

Does not Aain the fingers Colour generally pale ycl- 
lowifh grey, alfo diffuciic kinds of ytilow, brown, a-.d 
white. 

It contains, according lu HaafL*, 90 pans of ftlica. 

7 alumina, aod 3 of iron. A rr.iniral bclonjj;ing to thi- 
fpecics was analy fed by KUproih, aod found to cuiu 
UiO 66.5 lihea, 

7.0 abjinina, 

2.5 oxyd of iron, 

1.5 magntfia, 

1.25 lime, 

19. air and water. 

97-y> 

OtMUS VI. I. AM. 

SPECIES 1. Micarell 
This name has beta given by Mr KifWa'i to a iloue Uir.-i » 
which former miticra!ogift.s conudered as a varivt) 
mica. It i.s fi;uiid in granite. Its texture is folui'ct^ ' ' ' 

a:’d ■ 


44 


4 ; 

\\\ r. 

VSl. 


(x) Kirwnri*! Miu, I. lo^.^Baumer jour, ile Phf. II. 154. and Mcnncty liuL 33 1. — IVle^Uh, Cie!,'‘s -,1^.* 
ntih^ 1788./>. 45 and J35. 

(y) Ihrw, Alin. 1 . 309.— llijl. Nutut. de Cvrfe.-^IIenlcl Ati, Acad, Nat. Curios. V. 339. 
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CUfs I, 


i'urth^ anJ 


\ Kirir. i!>U 


anil it may I>f^ Iplit Info tl»in ubti‘3. Lull re uicfaHic, 3. 
Opaque. J (aM.l!icr< 6. ^r. 7.gK'j. C olour b*ovvn- 

illi black. At I \Vrtl^L\v<UK!, it nicUs inlo a black 
compact ihc furlace cf which is uddifli *! • 

A ijjtuiuui analyicd by Klapiotb contained 
63.00 alumina, 

21;. 50 filica, 

6.75 iron. 


diaijonaJ of the ihomboldal bafe, From thia ftru^^urc .Simple 
be has demon lb at eel the law of the fonnatitin of the 
cruciform varieties *. 'I'hc colour of granatilc is ^rcy- at 
iili or reddifh brown. ChM. vi, 

Accoulin^ to the anal)riB of VavKjuclin, it is com-» 4 i. 
pofed of 47.06 alumina, 

3 : 50 tilica, 

15. “to ox yd of iron, 

3.00 lime. 

t t /W XXX, 


^vM.us^. jihoru\ ir” 

Ko worn ba^A been idVd b) uuncralogiili with Uis li- OfNrs VI. 2 . SAi. 4 S 

inirati.>n than /f// It was fir!! introduced into mine- spi-cii'b4. Foinmalitie (7 ). G. VI. », 

laloi^y by C’umduh, to dtnoti- any (lone of a ruluinnir *nhs P.oue was fill made known ii) Fnropeby A^/'^'-pourma- 
form, conlhh'r-’blc lianhwf,, and a Ipecitic gtavity from mens brought from CevUm'; but it is now found 


4S 

G. VI. a. 


^ to 3.4. "riiis diMciIptlou applied to a very great num- 
ber of And luccitding in neralogifla, though 


quenily forming apaitof the com portion of inoiintaiiis. 
It is either in amorphoiiH pieces, or crydallizcd in three 


made the word more deiuntc in its figuificatioii, left or inne Jided prifms, w'ith four-hded fummits. 


it hil! fo 'Mncral, tlu-t undrr the defiguation of /borj -aU 


lals wete included. 


Mr V/ermriii 


Its texture is foliated ; Its fraftiirc conchoidal. In- 
tcrmil luflre 2 to 3. 7Vynfparency 3 to 4 ; fometimes 


fned tlic word yi6f}r/ precifely, and only 2 (a). Caufes only lliigle refracllon *. Hardnefa* 

• I* iL Tir f _ tK * r> A i :* 


re 1 rieb d it to ore fpccits of ibines. We ufc tlu: wotd 9 to U. Sp. gr. 3. 05 to 3.155. Colour brown, often 7«/f. /<- 
in the i'-nfe afl'n^ned hy him. it> dark that the ftonc appears Uack; the brown haa al-^'"-. 

iS!i.>rl i* touml abundantly in mountains, either roaf- fo fometimes a tint of green, blue, red, or yellow. i«viii.a65. 
f'vc «>r CM) iLilii/cd, in three or nine bded prifms, often When heated to 200® Fahrenheit, it becomes elec- 
Tcrn-iinttd 1)\ three fulrd fnmrn its. The fides of the trie; one of the ftimmits of the eryftal negatively, the 
<;r vii.'l. an* louoptuJiirdly (irtaktd. Its texture is fo- other podtively f. It reddens when heated ; and is fu-| 
li.itr b hr, fiai^ture conchoidal. Luftre 2. Opaque, fible/rr^ with intumcfccncc into a white or grey ena- 
liardnJsio. S|). gr. 2.92 103.212. Colour black, mcl. 

btuak i .n y. It docs not become eledric by heat. A fpecimen of the tourmaline of Ceylon, analyfed by 
When lit.iud to rednefs, its colour becomea browriifli Vauquelin, was compofed of 


red; and ;»l Wtdgcwood, it is converted into a 
bri'wuiih compad enanu'i *, According to Wieglcb, 
it i? compofed of <^^25 silumina, 

34.16 filica, 

20.00 iron, 

5.41 manganefc. 

10082 t 

SPFCIE53. Graiiatite* 


40 fiUca, 

39 alumina, 

1 2 oxyd of iron, 

4 lime, 

t.5 oxyd of manganefe, 


SPECIKC 5. Argentine fcirpar^. 

This (lone was difeovered by Mr Doduo in the black 


t Am. if 
€him, liJS. 


Siaurotiih of Hauy -- Pkrre (h Croix of De LiDc— mountains of Languedoc. It is either amorphous, emine 
6r,:vrj'7A' of I.amcthcric. crydallizcd in rhomhoidal tables, or (ix or ei^ht fulcdfcii^ar.*"" 

W'e havt adopted from Mr VauqucHn tbe term^ru- prifms. Its texture is foliated Fragments redanga-^ AiVnun, 
tuiiLtf to dciioic this Hone, becaufe all the other names lar. Laminse inflexible. Internal luihe 4. Traiifpa-i* 3^7* 
a'c ambiguoufi, having been applied to another mineral rency a. Colour white ; two oppolite faces of tbe cry- 
podtflrd of very different propevtics. ftaU are filvcr white, two others dead white. Hardnefs 

rhauatiie is foniul in Gnlicia in Spain, and Britan, of the fdvery laminvr 6f of the reft 9. Brittle. Sp. 
n\ ill l i.ince. It is always cryftalii/cd in a very pecii- gr. 2.5. W’hen the flame of the blow-pipe is direAcd 


J V'ip 10. 

* /\',m ,/ 

L >, u. 

4Ji. 


two fix lided prifms interfed each other, ci- againft the edges of the cryftal (tluck upon glafs), it 


tiler at right angh's or obliquely | Hence the name 
r/'ri// /■£', !iy which it was known ni France and Spain 
Mr I Hny has proved, iu a very ingenious manner, that 
the primitive form of the granaiile is a nctargular 
prifm, w'liofc bales are rhombs, witli angles of 1 
and And that the height of the piifrn ib to the 

grt.iicr dlagfuial of a rhomb as 1 to 6 ; and that its In- 
tegra. t molcctile.s arc liiangiilar prifms, rimilar to what 
would be obuined by cutting the primitive cryftal in 
two, by a plane pafling verticidly ihiongh the Ihoiter 


taiily melts iido a clear compaf^ glafs ; but when the 
flame, is djrcffcd again ft the faces, they preferve their 
luftre, and the edges alone (lowly melt. • 

According to the analyfis of Doduii, it is compofed 
of 46 filicay 

36 aluinina, 

16 oxyd of ir^, ^ 

yS 

When this ftonc is expoftd to the atmofphm*, it is 


1 . 27i.— 11. 118. aii'l V 4'^2. — Ccrlard, Mm, Berhi, 1777, p. I4. — I/any Mem: Par, 
'ilfon Phil, Titvif. XLl. 308. * Alpinus, Pc ncV fur la Tourmaline, St^iAio La Port trie, Le Sat* 

1,^4 .4 L ^ 


{'/.) Kirnv, 1. 27 1 11. I 18. ami V — ( 
1^84,270. — IVilfon Phil, Ti/Vtf. XLl. 308. * Alpinus, 
phiry i'Oeilde Chat^ et ia ‘PatimaLm- de Ciyhn Imaffiua 
(\) And when black only 1. 


1 



Order I. M I N E R A L O'G Y. 

)iarths and apt to decay : Its rurface becomes iridclcent» and at lafi 


Stijnt's. 


50 

Mica. 
B Kirii> 


I Fig. II. 


+ Fig. II. 

^ Hauyf 
’Jour, dt 
•JMin. 

awiii. 296. 


ciianges to ochre yellow; Its fpecilic gravity is z.3 or 
3.2 1 2 ; and when breathed upon, it givey out an earthy 
fmcll. 

SPKCIRS 6. Mica II . 

This flone forma an cflential part of many mountainSi 
2i"d has been long known under the names of ma- 
I'tn^ Kuv. ria and Mufeovy glafs. It confifls of a great number 
Com.Fetro lamiiijc adhering to each other, I'omctiines of 

/«/.xu. 549*4 very large fizc. Specimens have been found in Si- 
beria nearly i\ yards fquare (a). 

It is fometimes cryftallized : Its primitive form is a 
rcftaiigular prifrn, whofc bafea arc 1 bombs, w-ith angles 
of 1 20® and 60’^ f : Itf^ integrant molecule has the fame 
form. Sometimes it Occurs in redangular prifmp, whofe 
bafes alfo are redangles, and fometimes alfo in ihort fix- 
Tided prifms f ; but It is much more frequently in plates 
or fcalcs of no determinate figure or fixe *. 

Its texture iy foliated. Its fragments fiat. The la- 
mclli fiexible, and fomewhat elafiic. Luftre metallic, 
from 3 to 4. Tranfparency of tlie laminse 3 or 4, fome- 
times only 2 (c). rlardnefs 6. Very toiigh. Often 
abforhs water. Sp. gr. from 2.6546 to 2.9342. Feels 
finooth, but not greafy. Powder feels greafy. Cotour» 
when pureft, filver white or grey ; but it occurs alfo 
pllow, grcenifii, rcddifii, brown, and black. Mica is 
tufible by the blow-pipe into a white, grey, green, or 
black, enamel ; and this lall is attraded by the mag- 
net ( d). Spanifh wax nibbed by it becomes negatively 
eledric 

A fpecimen of mica, analyfed by Vauquelin, contained 

50.00 filica, 

35.00 alumina* 

7*00 oxyd of iron, 

1.35 magnefia, 

1.33 lime, 

94.68 f. 

Mica has long been employed as a fubfiitute for 
glafs. A great quantity of it is faid to be ufed in the 
Kulllan marine for panes to the cabin windows of fliips^ 
it is preferred, becaufe it is not fo liable as glafs to be 
broken by the agitation of the (hip, 

sraciEi 7. TalcJ. 

This ftone has a very ilrong refemblance to mica, 
i confidered as a mere variety of that mine- 

M^m. lh!i. ral. It occurs fometimes in fmall loofc fcales, and fome- 
i746,p.C5. times in an indurated form; but it has not hitherto 
been found cry llalli zed. 

Its texture is foliated. The lamella; are flexible, but 
not elaftic. Its luttre is from 2 to 4. Tranfparency from 
,2 to 4.* Hardiicfs 4 to 6. Sp. gr. when indurated, 
from 2.7 to 2.8. Feels greafy. Colour moll commonly 
• *whiti(h or greenifii. Sp&nifii wax rubbed with it be- 
§ Vmuy^ • comes pf^tively eledric 
7"“'^* * • Fcriety I. Scaly talc, 

xxviTi.aox. Tlri/c/Vf of Kirwan. 

This variety occurs under the form of fmall fcales, 
SuppL. VoL. II. Part I. 


*nij. 


t liU. 30s, 


fcarcely cohering. 1 , 11 fire 3 to 4, Very light- Ad- 
heres to the fitigerp. When rubbed upon the fit in, it 
gives it a glofs. Colour white, with a fiiadc of red or 
green ; fometimes leek green. 

Variety 2. Common tide. 

tah . 

This variety often occurs in oblong nodules. Lufire, 
nearly metallic, 4. Trai fpareiicy 2 to 3 ; when very 
thin 4. Hardnefs 4 to 5. Colour white, with a limit* 
of green or red; or apple green, vciging to\\".ud) i:lvt.v 
white. I3y tranfmitud light green. 

yarifty 3. Sliifiofc tah;. 

Its ftrudure is fialy. Fradure hackly and long ipljr: . 
tery. Eafily crumbles wheii rubbed :n the firidu/L. 
External lufiic 2 to 3 ; internal, j ; but limit. timts 
certain pofilions, 3. Colour grey, with a lhat.h* of v- hilf, 
green or blue. Becomes white and fcaly when expoied 
to the air. * 

A fpccimon of common idlc^ analyfed by Mr Clune- 
vixj contained 4S.0 lilica, 

37.0 alumina, 

6.0 oxyd of iron, 

1.5 magnefia, 

1.5 lime, 

5.0 water, 



* .Irr. //f 

C' 


Har-hiiif:. 
t K.iiv. 
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SPECIES 8. Bafallincf. 

£ijfakfc hornblende oF Werner of Haiiy — Ztl- 
hrtiie of Lamethcrie— SAW pr'tfmaUnue hixaz’die 
of Sauirure. 

This ftone is found commonly in b:ifaltir rock-'; hcncc 
Its name, which we have borrowed from Mr Ivi. v/an. 

It it cryftallized, cither in rliomboidal p^^ifms, or fix or 
eight fided prifms, teiminated by threc' tided p)ranrhds. 

Its texture is foliated. Its fradure unoeu. 5. 

Tranfparency, when in very lliin plates, i Ifaid'.tfit 
from 9 to 10. Sp.gr. 3.333. Colour blick, d;uk 
green, or yellow ifti green. Streak white. 'IVarifmits a 
rcddifii yellow light. Before the blow-pipe, it nielts 
into a greyifh coloured enamel, with a tint of yelh'w f . f r.f ri 
A fpecimen, fcemingly of this ftone, analyfed by licr 
man, contained 58 fihca, 

27 nlumina, 

9 iron, 

4 lime, 

1 magnetia, 


ixviii. 2t9« 
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SPECIES 9. Hornblende 
/^mph’ihole of Haiiy ( f ). 

This ftone enters into the conjpolition of various* 
mountains. Its texture is very confpieuoufly foliated, v A'/Vw.L 
Fradure conchoidal. Fragments often rhomboidal.^* 3 « 
Luftre 2. Opaque. Hardnefs 5 to 9. Tough. Sp. 
gr. 2.9 2 2 to 3.41. Colour black, blaekifii giccn, olive 
D d grcci! 


(n) Hifl, General de Foyages^ T. XVllI. 272, quoted by Ilauy Jour, de Min. N® XXVIII. 299. 

(c) Black mica is often nearly opaque. 

(d) //tfi/y, fAiV/. p. 295. Bergman, however, found pure mica infufiblc /rryi- ; and this has been the cahe 
with all the fpecimens of Mufeovy glafs which we have tried. 

(e) \V^e lufpeft, that under this name Mr Hauy coropreliends^ar/ alfo. 
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1. It iicllhtr bc- 
Hc forc the blow- 


210 

l'v.Ir^^ .••1 ! ifiter. o! Ink jmlOji. om eak ^-^rcr'.ifh. It iicilhtr be- 
oix-iC'i. coir' b i.iiv'ti'e bv iioi hcAt 

^ ■' piT'..’ if TUI Its inti) oliit'k i\ fjKM'iiiicti »>f black, 

-r l.'jriiljlcndc, :inaI)lVd by Mi llcimaim, was cuinpofedof 

^7 bilca, 

mvii-.i'-’;. 27 ul JOT ilia, 

25 iron, 

5 liir.c. 

3 magm-fia, 


A L O G Y. 

is amorphous. Tcxlutc foririrwliat foilau J. 
uneven, approaching to tlic Jplintcry. I^nllie 
p,.iein-y Ir.iree I. ll.ucliufs tj. L'oloiii :i/iiic blue, 
ar.il ioiiu limes brown and gieeii. iStieak v/hile. lie- 
fi^re tlie blow pipe, wliilcim and becomes rilty ; but is 
inluliblc 


Clafs r. 

l'.i‘i<?^nrc Simple 
Tranl- 


t /"■ f. » 
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srrnr' to. RtTphruhni Hornblende. 

There are two Tuinerals which Werner conliders as 
ri^nr -.Mil- va»'ietie‘i of hornblende, and Mr Klrwan as conlliriiting 
*■ <.. c adiltiuct fpecies. Tip,Te, til! Ininre anaKfes decide the 
poiiji, we lhall phice litre iiiulertlie name of fefpleiident 
h.oinblende, the n'me given them by Mt Kirwan ; and 
vve lhall deferibe them fcprirately. 

P^ar'iLiy (. J.ab-dHorc hornblende. 

'rextnn, cmved foli.ited. Lufttc, in feme pofi- 
ti<ins, 1 ; ill others nu rallic, .ind from 3 to 4. Opaque. 
Ha-fiMr- iS to o- So. gr. from ^.^5 to 3.434. Co- 
if”-, m moil po'it -reyilh black; in others, it re- 
tlicts a d.ong iron gicy, fumetinics mixed with copper 
red. 

' Shillcr rpar 

T( Krure fi'I. 'ted. i udfv metallic, 4. Tranfparcn- 
cs’, i.i pill I t, 1. il.irdnelt S to 9. Sp. gr. 2.8H2. 

., • en, idtt'i with a Ih.'u^e of vellow’ ; alfo golden 
yiliow. In t' me. p it veil ect.s white, grey, or 

^ I 111’ w. At lit ^ t(b,rcwood, h.aidcised into a porcelain 
:u,.i' . A, l:ra:-!..ii, :iiriy7c»l by Gmthn, was compofed 
i’f 4^ 3 7 (d.e.i, 

I 7 (j ahiir.ina, 

. ^ 7 lion, 

: I : niognciia. 

96 ^ 

ll has been Iwmnd i;i ihc Hartz, Huck in a fcrpcn- 
liiu rock. 

Fvrcii .I J l. OhriJiaii jj. 

lLfltr.il 

Till-; (tone is found citlier in dct.u-hcd mnfies, or form- 
ii’.; a j»ait of the rocks whicli cumnofe many mountains, 
ll i > uliifillv iiivchcd with a grey or opaque crull. Its 
fin tiiie i., coMchoidal. Tis inlcriul lullre Ttvinf- 
pvrc'icy 1 . I'iardnefs 10 gr. 2 , Colour 

tlaek or greyi.h black; when In very thin pieces, green. 
Ik melts into aiAopaqiie grey" iiiafs .Vccordlng to Bcrg- 
iUi.M, it is compofed of flic'*.-, 

22 aliiiniria, 

9 iron. 

100 y'. 

.sfFcits 12. Vf trilitf 
Cttl'ii Jrlfifir 

'"rh.’s done is foiiiul in tlie m.ifs of mountaina. It is 
amorphous, 'fexture foli.ited. Fraclnre fplinlcry. Frag- 
ruenls cubic, or intliniiig to that form ; their faces un- 
pohflicd Lullre 2. ’i'raiifparc my partly 2, partly i, 
Hardntfs 9. h'p. gi. 081. C<ilou»* reddlll. brown. 
Hoes nut melt at lO" Wcilgruv .''d. 

spFCii:y 13. Fclfite f , 

Comped fdfpiir. 

This done alfo forms a purl of many mountains, and 


f 

P '/I. 

< ' 

(V/.,' 

H 

^64 


^ rij III 
»04 

)VtT ilire. 
^ hirxv i. 


iiliir 
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G Vtl s.vp. 
J’cli]’ar. 


11. .^6 1 . 

* foliated. Its crofs frai'lare uneven. 
iboidal, and commonly ftniMjth and po- p. j 7^/ * 

les. Jjulhe of the polhhed faces often ; S.-.r d/ 


“^us VI I. .<5 ^ P. 
spf-ciKs i. Felfpar 
'^1‘liis done forms the prlncijial pnrt of many of the t i. 
highcll inouiitains. It is commonly ciyllolli/ed. Its 
priTiiitiM hum, accoidii'g tn i)c i-ille, is a rcCtangiilur 
prifm, whofe bales are rhombs, with angles of and nn!! 

I 15*^!'. Sometime, the edge.s of the piiim are wanting, | i-jg, 13. 
and faces in their [dace ; and fo.Tittimcs ihi? is Uie caie iml i.|. 
alfo with the ^ciie angle-^ of tlic rhomb. For a de- 
feription and figure of thele, and other varieties, we re- 
fer the reader to Rfttne lU LiJU Air Huuy I', and Air * CtyPiU. 
Piiifl. ' 

its texture is foliated. 

Fiaginents rhomboidal, 
lifhed on foyr fides. J^ulhe of the polii 
3. Tranfparency from 3 to l. Hurdnefs 9 to ro. Sp. 
gr. from 2.437 to 2.7. Gives a peculiar odour 
rubbed. It is made cledti'c wdtli great diliiculty by 
fricFfion. Fulible p^r fc into a more or lefs tranfparcnc 
glafs. When crydallized, it decrepitates before the • , 

blow- pipe. 

Variety i. Pure Fclfpur. 

Aloon JIone^jIilu!/tr':a. 

This is the piircd felfpar hitherto foimd. It occurs 
in Ceylon and Switzerland ; and was firll mentioned hy 
Mr Sage. Ludre nearly 3. Tranfparency 2 to 3. 

Harduefs 10. Sp.gr, 2.359. Colour white; fomc- 
times with a fliade of yellow, green, or red. Its furface 
13 fometimes iridcfccnt. 

Variity 2. Common Felfpar. 

Ludre of the crofs fraAurc o ; of the fra£lnre, in the 
diredion of the lainiiisc, from 3 to I. Tranfparency z 
to I. Colour moll commonly flcHi red; but often blailh 
grey, ycllowilh white, milk while, brownifh yellow; and 
iometimts blue, olive green, and even black. 

P^tiritly 3. Labradore felfpar. 

This variety was difeovered on the coaft of Labra- 
dove by Mr Wolfe ; and fince that time it has been 
found in Kuropc. Ludre 2 to 3. Tranfparency from 
1 to 3. Sp. gr. from 2.67 to 2.6925. Coloui grey. 

In certain poh.lions, fpots of it rtfkdd a blue, purple, 
red, or green colour. 

Variety 4. Continuous ftlfpar. 

Thi.i variety molt probably belongs to a different foc- 
cics ; but as it hdS not hitherto been analyfed,* w'e did 
not think ourfe'vcs at liberty to alter its pi ice. 

ll is found in large m.i{res.\ Ttxiure eariliy. Frac^ 
tiirc mitvcn, foitn time'i fplintcry. Lullre o. Ti luf- • 
p.i»<ncy I. Hardntfs 10. Sp.gr. 2.^09. Colour 
rcddiih gKV, rtrfidifli yellow, dcfti red. 

A fpecimrn of gieen fellpar from Siberia, anal) fed 
hy Vauquelin, cuutaiued 

62.183 fdica, 

* 17.02 alumina, 

i6.copotar9, 

3. CO lime, 

1 .00 oxyd of iron. 


99.85 H 


11 /inn. itr 
Ctuv. XXX 

srrciEs io6. 



Order I. 

r*irr:^and . SPKCn S 2. I i piddlile (p). 

L]Li:U.-, 

ilone anpnrs to liave l»mi ^-ifl oLfcrvcil by tlic 
l>cpuliillfe. Abhr Poda, and to have been flrll dtlcrllx'd by Dc 
^ //»r- Dot n ij. Hillierto it baa only bevn fuui'd iii Moravia 

i 7 V»i in Ociniiiny, and Siidcnnania in Sweden *. I'htre it 
/)fv;r niixccl with /rauitc in lar);e aniurphons mafTes. lti« 
’(/-* compiled of thi!) plates, ealily lejnnaictl, and not unlike 
67 */ w. XXIX. lliofc of iniea f. Lnf\re, pearly 3. Tranfpartncy he- 
kS. twetn ) and 2. fLndncfs 4 to Not eafily piilve- 

rifed f . Sp. p;T, fi<)m2.Si6|| to 2.S549 51 - Colour 
N^^li. ttiais, violet blue ; of !hc thin plates, filvery white, 

iig. Powder while, with a tint of red }. Pefore the b^ow- 
t froths, tiiid nitljs eahly into a while lemitranfpa- 

* rent tnannl, full ol bubbles. Dlflclves in boiax with 
& /.<? yiirt^r<',t‘^^crvefcence, and eoriuminicatts no colour to it *. Ef- 
jauf Je fervefees fli^htly with foda, and melts into a inalb fpotted 
N'^li. Willi red. With niicrocofmic fait, it gives a pearl co- 
J,’ j loiirgd globule f . 

t kliiprtith^ "l^ns Hone was fnft called lllalite from its colour, that 
M‘\*n de of the /i/y. Klaproth, who difeovertd its component 
fJhn. XXII. parts, gave it the name of hpiJoiite (g). 

It is compofed of 53 lilica, 

20 alumina, 

18 potafs, 

5 ihiat of lime, 

, • 3 oxyd of manganefe, 

^ . I oxyd of iron. 

t ^ ' 

Jinn.d, 100 J 

U tm. XXX. S?rCIES 3 . I -CUCltC II . 

yfftivtnn of Kirwan— /f 7 v/^ of Vcfuviuo. 

Leucite. This Hone is ufually found in volcanic produ^iens, 
I) I. and is very abundant in the neighbourhood of Vefuvius. 
^* 5 * It is aUays cryftallized. The primitive form of its cry- 
flals is either a cube or :i ihomboidal dodecahedron, and 
its integrant rnolecules arc tetrahedrons j but the varie- 
ties hitherto obfmed are all pidyhedrons ; The moll 
’ common has a fplieroidal figure, and is bounded by 24 
fFig. 15. equal and fimilar irapeziodsi ; foinctimes the faces arc 
12, 18, 36,54, ami triangular, pentagonal, 8cc. For 
a defeription and figure of fevcral of rhefe, we refer the 
[ jcur r/,- reader to Mr Many ||. The cry Hals vaiy from the fize 

xxvii 

The texture of the leiicite is foliated. Its frafture 
fomewhat conchoid.il. i.ullre 3; when in a Hale of 
cleeompolition o. TranfpHrency 3 to 2; when decorn- 
pofiiig o. Ilardni fs S to ic ; when decompoling 5 to 6. 
iip. gr. 2. ;^4S. C'dunr while, or gri*\ iHi wliile (h). Its 
• r./r itelw P**"’*!^’*^ caufes fyriip of violets to aHurne a green colour^. 

^ ' It IS compoUd, as Klaproth has Hiewii, of 
^'!n. * 54 iilica, 

ax»x. 165. * 23 alumina, 

• 22 pot.'^s. 

so (') 


M I N E R A L O cJy. an 

It was by analyfng tiiis Hone that Klaproth dTco- fiinipK: 
vert-d the picfciure td j'dt u-. in il'C mineral king'h>m ; 
which i'. ani tlit h .id impori.inL cf tl»c difeo- 

veties < f that accvirati- and illnll uj-i 


l-iCUcitJ i.i huind l . i.i r u k.^ 


:i l« iVf T.e- 


icj. 


60 


■ ( I'Ur 

A ^<1. 

xxx'x. 177, 


'9Ur Or 


ver bein expol^d 10 volca-dc tne ; nul Mr n,».opi.. 11 
has rendertd it p!i)bable, iiom ihe f'.b'i ‘' cei ir wci^ii 
it IS loiiiid, tl'-nt the leue’tc ot v -Ir uu.cj li;. mt be. r» 
formed by volcanic fire, but that it ..x.-.i-d p^ j 'iuu/v 
ill the rocks upon which liie solcanoe'^ hue .i.'trii, and 
that it was llirowm out unaltered in fr.igujwiits of iliefc 
rocks J'. 

GrMt’s VTTf. sA'i. 

spFCi !■ s I . Emerald ( k ). ^ ^ 

This Hone h .19 hltheito been only found rr\ lldHi '. m!. r, vilJ f:A<t 
Thcpiimitivc lorm of it«j cryltals is a regular lix uded J-.n.crald. 
prifni ; and the form of its inttgrant molecules is a tri- 
angular prifm, whofe tides are rq'iares, and bafrs equila- 
teral triangles U'lic moH corriinon variety of its cry-* If'*")' 
Hals is the regular fix-fided prilm, fo.metimes wnth thc?^ " 
edges of the prifm, or of the baHs, or the foiid angles, y.' 
or both wanting t, and fmall facea in their place |*. 'Hie J i i6. 
fidcsof the prifm are gent rally channelled. ^ 

Its texture is foliated. Its fiadfiire cunchoidal. I.nllre ^ 
ufually from 3 104. Tranfparcncy from 2 104. Ciiifcb 
a double refradion. Haidiitfs i>. Sp.gr. 2.6510 
2.775. Colour green. Deconics clcdtnc by friction, 
but not by heat. Its powder does not phofpho if t 
when thrown on a hoi ironf. At 150- \Vid;.,L\/ md 
it melts into an opaque coloured mafs. Ace'^i dir.g to 
Dolomicii, it is fuliblc /*cr /> by tlie blr>\vq)lne + . ‘ ; ^ 

This mineral was formerly fuhdivided into two dill hi/t ; ; 
fpccies, the emrraU^ and fu ryl or n'jUii m.inn /. 1 i mv 

demonHrated, that the cmcial \ 3i\! ber)l corn fpnndt 
cxadly in their Hrudtiire ai d piopeitirs, and Vjw p.'jKii 
found that they were compufed of tlic Irinie ingrtuh m-s, 
heuccforib, ihcrtfort, they mult be ctnilidLieJ a> v.i- 
rictics of the fame Ipei ics. 

The variety foimeily called av?,;*.//./ varies in colour 
from the pale to llie ptihct guen. Wiicn Inatcd t.> 

1 20^ Wedge wood, it hccnnie:> //wi*, init rtcovtis its co' 
lour when cold, A Ipeviineii, an;il)hd by \ uiiquchii, 
was compofed of 

64.60 filica, 

J4.C0 ahimi:i7, 

13.00 glut ilia, 

3. ;o oxyd uf chrommn, 

2.56 lime, 

2 . 00 rnoillurc or other vnkiiilc ingredient. 


99.66 


n A. 


The htryl is of a grcyifli green coloir, and rnmclimt 9 
blue, yellow^, and evtu wl.itc: louutimetj different to- * 
lours appear in the fame HuneJ. It i, found in C'tyloi-,^ 
different paitb tif India, liiiiAil, ami efjiceially in .‘'h’bcria'' -- 
and'i'aitary, where its cry Hah arc lomeliiius a loot 

I->d2 


(V) KU ''lu. I. 2 c8 . — Karffitt. Ih'oh, (hr 5 Hand. 71 . — Klaproth /?r/V/.’rr, 1 . ryq. and IT. icjf. 

(g) Tbrit is, fi-alc jlunt\ or Hone ci'inpofed ol fcaks ; From the f calc uj a JiJh^ and a 'I'nc, 

(h) Htnce tlic name Icucile, fn^m * i*- ;> *ivhac, 

( i) See y^ur. dc XXV 11 . 194. ?ntl 201. and KlaptoJ/s Jl. 39. 

(k) Kir. 1 . 247. and — D'Junitu. AIa^fr^$n Lncy- irpitdhjuCy \l, 17. uu.l I4j. ; ai.d Y'/jr. i’t Jl'n. 

XVil h.l 9 .— Khprutlj iSVi/r..W, 11.12. 



8,2 M I k E R A L O O Y. 

lard ? jind lopj». A rpecimm of beryl, analyftd by Vauquelin 


69 filiea, 

13 alumina, 

16 

1.5 v.)5t\ d ot iron. 


II /,.» ..f 
{ . vvv.ii. 

' * 

<; !X ■ W-. 

llt-IJl . 

* A// u . i, 

vSa. 


. . .. 

It was by analyUn^" ibis Itont* that Vaiujucliii dilco- 
•u*d tlic carlh which lie l-hWhI xfuiinj. 


Ol M'S IX. 3 AH. 

sn Cl Ls I. Staii'olite 

j'friilnrjUu of l/dmclluric and Haiiy — Hyiirtidn- hhinchc 
I ruL ij%rm‘\ var. of iconic dc Lillt. 

This Hour has hc«.u (ouiiil at Audreart'crg in the 
IJarl/.. It is cr) llcilli/cd, and the form of its cryllals 
has induced mineraloglihs to give It the name of 1 /*«/>- 
JiAu. Its Cl y Hals -j- are two four-lidid flatttued prilms, 
ici ninatcd by four Tided pyramids, inteifeding each 
other at liglit angles: llie plane of Intel Ldion pafling 
lorgitLidirijliy through the prllms(n). 

Its texture is f •hated, its lultre waxy, 2. Tranf- 
paiericy fioin i lo Hardnefs 9. Brittle. Sp.gr. 
.1.3 s5 til 2.361. Colour milk white. Wlieii htated 
llow'ly, it lolc9 o t ; or o. 16 parts of its weight, and falls 
into pow’der. It efleivtlces with borax and microcof- 
nilc fait, and is reduced to a gieenifh opaque mafs. With 
loda it melts into a frothy white enamel. When its 
powder is thrown on a hot coal, it emits a grecuifh 
yellow Tight 

A Ipcciiuen analyftJ hy Weftrum was compofed of 
44 lilica, 

20 alutuina> 

20 barytes, 

16 water. 

TOO 

Klaproth found the fame ingredients, and nearly in 
f the furnc proportioir? j . 

ii. 8^. A variety of llaiuolito has been found only oncc, 

which has the fullowing peculiarities. 

Its hdtrt is pearly, 2. Sp. gr. 2.361. Colour 
brovuiilh guy. Witli I'ocla it melts into a purpliflr and 
ycliowilh frothy enamel. It is compofed, according to 
Welirum, nf 47.3 filica, 

12.0 .il':mii\a, 

2C.O harylto, 

16.C water, 

4.5 oxyds of iron and mangantfe. 


*your. I A 


GknOS X. I. ASL. 
spi cii s I. Chiyfoberyl *. 


ICC.O 

63 

C. X. ASL. 

Chryf.'.c- _ 

^^kiru’ i Oriental chrypHi. of iew’cllers — Cynir.phane of Hauy. 

36 * Hitherto ibis done h?n hteu found only ii’ B.ti/il, 
the ifland of Ciylou, auo at. lomc alfirm nc'^r Nortfchiiik 
in Siberia. WeriKr firll made it a dilliiiCi fpccics, and 
gavL it the r.amt whieii we have adopted, it is ufually 
found in ro'”^'l .iTes rijoiit ihc Ual of a pea, but it is 
foinclimts aIi j eryllailizch Tin. p imitivc form of lU 
cryllalb is a four-hded leilaiigulai pid\r, wh(»le height 


Clafs 

is to its breadth a6 to J, and to its thicknefs as v/2 .sir,»^ 1,- 
to I f . The only variety hitherto obferve ^ an eipbr* 
fidcd prifm, teiinlnatcil by fix lided fiimmils J.. 'I’wo of j ,'^,7 
the faces of the pvilm are luxagons, two iue re^fanglea, | \ijf\ 
and four trape/iiiins ; two laces of the lumuiit*: loe rec- 
tangles, and the other four tiape/iurns. Soinetluu s tvvo 
of the edges of the prifm arc wauling, and Tmall faces 
in their place f. 

lt». texture is foliated. Lamiiue parallel to the faces 
of the prifm. Lull re 3 to 4. j raiilpateiiey 3 lo 4.XX1. 
Caufcfi fingic rtfiai'-fioii. Hardnefs 12. tSp. gr. from 
3.69S |: to 3,7961 II . Colout yillowilh green, iurfaeel 
iparkling. It is infullble hy the blow pipeyV/-y/', and • 
with foda. 

A Ipecimen of chrylbberyl, analyfed by Klaprulli, 
was compofed of 71.5 alumina, 

18.0 lilica, 

6.0 lime, 

1.3 oxydofi'-on. 


97.0} 


Be'tr'y^rf 

joa. 

64 
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GknUS X. 2. SAL. 

spfcciEs 2. Hyalite*. 

This (lone is frequtMilly found in trap. It occurs 
in grains, filament.s, and ihomboidal mafles. Texture fo- * u 
liated. Frarture uneven, inclining to conchoidal. l.ullre 
glafly ( M ), 2 to 3. Tranfparcncy 2 to 3 ; fometimes, tho* 
kldoni, it is opaque. Hardnefs 9. Sp. gr. 2, 1 1 f. t 
Colour pure white. Infuhble at j 50© Wedge wood ; 
but it yields to fuda j:. According to Mr Liiik> it is^ * 
cocnpoled of 57 filica, 

18 aluminai 

15 lime. 

•— |{ Crrir s 4 i 9» 

00 and a very little Iron II. ««/j, 1790, 

SfKcies 3. .£dtliie ♦. 

This ftone has hicherto been found only in Sweden yI7^^^4itc 
at Mofleberg and jfidelfors. From this lali place Mr * atiVw. i, 
Kirwan, who firft made it a dillind fpecics, has given 
it the name which we have adopted. It was fril men- 
tioned by Bergman f. Its foim is tuberofe and knotty. ^ 

Texture flriated ; fometimes refeinhles quaitz. Lullrc*^^' 
from o ift I. Sp. gr. 2.515 after It has abforbed w.i- 
ter|. Colour light grey, often tineed red; alio yel- 1 •'^re A7r- 
lowifh brown, yellowifli green and gacu- Before the 
blow pipe it intumefees and forms a frothy mafs. Acids' 
convert it into a jelly §, A fpeciineti fiom Mofitbeig, { 
analyfed by Bergman, contained 117- 

69 filica, 

20 alumina, 

8 lime, 

3 water. 

— ^ N 

1 00 11 )l Ojfu/e.yU 

A fpccimen from Aildclfors yielded to the fame chc-*®*’ 
milt 62 filica, 

18 alumina, 

16 lime, 

4 water* 

ioo1[ . ^ WJ. 

Gunvo 


(».) See CjUhi^ ’79"^? P- I *• 

(m) Hence piobaUy f.c uai.i^ k. which wa» impofed by Werner from and 
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CcNVS X. j. sawl. 

SPECiKs 4. Zeolite ( n). 

Tlh3 ftone was firll flrfcribcd by Cronfledt in llic 
Stockliolm 'rrauft(^tioriS Tor 1756. It fonn ? fome- 
times amorphous and Ibnuiimes ciyflallized. TIk pri- 
mitive form of its cryftals Is a rtolanjrular jirlfrn, wh<ifc 
bares are Iquares. 'I'he ir.idt common vaviiiy is a long 
four fided pilfni, lermlnattd by low ioiii fided pyra- 
mids*. 

Its texture is lln'atrd or fibrons. Its lui'lre h 
filky, from *3 to 1. Tranfjiarency from 2 to 4; 
tiints 1. l lurdnefs f) to 8 ; fome«!mts only 4. iU>i rl)> 
water, Sp. gr. 2 07 to 2.3. CUdour often with 

a ihadc of iccl or. yellow; fonietimes briik rtd, green, 
bine. When heated, it'l'tcomes eh-etiic like tlic tour- 
m.ihntf. Before the lilow-pipe it froths (o), emits a 
phe fphorefeent litdit, and melts into a white fenhtriinf- 
parent enamel, too foft to cut ghfs, and fohible in acids. 
In acids it dilVolves llowly and partially witlunit cfTir- 
vefceiice ; and at lall, ntikfs the quantity of liquid be 
too great, it is converted into a jelly. 

A Ipeciineu of zeolite (p), analyftd by Vauqu.lin, 
contained filica, 

27.00 alumina, 

9.4^) lime, 

10.00 water. 


[• nij. 

iiiv. 5?6. 

Cy 

6tiibiic. 


99-4<’4- 


' Uauyf 
fwr. u'/ 
\lin. N'J 
IV. S6. 


f/./wy , //■/./. 
s" xxviii. 
;6. 


y auquclin 

iJ. N'i. 
uix. j6i.. 


SPECIES Stilbite. 

This done was fird formed into a dillinft fpecics by 
Mr Hauy. Formerly it was confidered as a variety of 
zeolite. 

'J'hc primitive form of its cryftals is a reftangular 
prlfm, whofe bafes arc re^fanglcs. It cryftalliaes fome- 
time.-} in dodecalu’drons, conlUling of a four- Tided prilm 
with hexagonal faces, terminated by four-fided fummits, 
whofe faces are oblique parallelograms ; fometimes in 
lix- tided prifms, two of whofe folid angles are wanting, 
and a fmall triangular face in their place 

Its texture is foliated. The laminx are catily fepa- 
rated from each other ; and arc fomewhat tiexible. 
Luftre pearly, 2 or 3 (q^). Hardnefs inferior to that 
of zeolite, which fcratches (lilbite. Brittle. Sp. gr. 
2.5cct. Colour pearl white. Powder bright white, 
fometimes with a (hade of red. This powder, when cx- 
pofed to the air, cakes and adheres as if it had abforb- 
cd water. It caufes fyinp of violets to aflumc a green 
colour. When llilblte i.s licated in a porcelain crucible, 
it fwclls up and affurneB the colour and fcmitraiifpiuen- 
cy of baked porcelain. By this procefs it lofes 0.185 
of its weight. Before the blow- pipe it froths like bo- 
r.ax, and then melts into an opaque white coloured en- 
amel 


A L o b Y. 

Accoiding to the antlytis of Vaiiquelln, It Is compo- 
fed of ^2.0 filic'i, 

17 •: aliiiniu-i, 
ij. : Ihnc, 
iS.y water. 


213 

Sin I pie 
S- 


'>7-^ 11 




l^’4* 


rpreiisf). Anulclmc. 

This (lone, vliich 'w.-s difrovcy»_d })V Mr Doloinlw o, 
ifc found c^yllalll/.ed iu the cavities oil.iva It was hrlt 
nifide a dillinct Ipecies by' Mr Hauy. Mm ii- 
had foimerly coniuiiiKltd it witli /eoli’.e. 

The p'-imilivc form of its cryllali is a rube. It 
fometimes found ctyd illi/ed in cubr'^, -.‘hciic folid .u*;;!'. 
are wiinting, and. tin re firnill tr iangulnr in pl.tc<. 
each; fonieiinn « in poi)hedu>n.i v.iili 24. fJCL». h is 
iifuall fuinewhal tiai.l parent. Hardiicii about 8 ; fer/U’ - 
es ghifb flighily. bp. j‘;r. above 2. ^vllvll nibbed, it 
aequires only a Imv.ll dc'p.re ('f elv^tririty, and with dil- 
t’Cvi!ty(R). Before the M.uv-pipe it nults without 
Irothing, into a white fLmitr.iufpareut glaU 


('b 

Auali iiiif* 


< P. ' 
7 


Gi N^’S X. 4 . 51 *A. 

r.pfccir:s 7. l.,a/.uhlc K ^ 

TI1I.S done, wliich i-. found chiefly in lljc nortlu i .. ^ 
pails of Atia, has bten long known to miiUT.- b) a. 

tlic name of /(/wn 'I'lils term has lu^n contract- I.axuht/. 
id into lit'zulvs! by Mr li.iuv ; an allciiitioii which 
certainly proper, and which tlietcfore we have adopted. aSj- 
La/ulice is always amoiphous. Its tcxtuie is caiihv. 

Its fraiSture uneven. Luilrc o. Opaque, orneaily i ), 

Hardnefa 8 to y Sp gr. 2 yfJ to 2.945 i.. \ 

l)Iue{s); often I'potted while fiom I’pecka of tpuirt/, 
and yellow fmm p-irfclcs of pyrites. 

It retains its colour at 10." Wedgewond; in a lii..'.h- 
er heat it imiimcfcer, ard mtlu into a ydlou ilh bl u k 
mafs. With acids it edcivLiies a little, and il picvi. 
oufly calcined, forms with them a jelly. 

Margraff publiihcd an analyi'is of I r/.nlile in the Jici • 
lin Memoirs for »758. His analylis has lince bten 
confirmed by Klaproth, who found a fpeumen of it to 
contain 46.0 fihea, 

14.5 alumina, 

28.0 c.obon.ii of lime, 

0.5 iulphut ot hnit, 

3.C oxyd of iron, 

2.0 water. 


1 00.0 


§ Brfr 
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GkXUS XI. SALI. 

8PVCIV5 1. Crarnet (t). 

This ftonc is found abuiulaniiy in mary mount ain^. 
is ufually cryllallized. The primitive luini of Its 

ctydah 


7u 

G \i.*Arr. 
Oarnct. 


(n) Kirnv, 1. tariff IV. C^y.—Huajuftf Mm. Sav. Etrang. IX. ^*]^.--^Peliet'wrf Jour, de Pl-yf- 

XX. 420. 

fo) Hence the name teuIUey given to this mineral by Cronftedt ; from r*-’, to feminity and a Jlone. 

(p) Dr Clack was accuflonicd to mention, in the coiirfe of hia leisures, that Dr Hutton had difeovered fda 
in zeolite. 'I’his difeovery has not hitherto Ijicn verified by any other chemical mincralogiii. 

Hence the name given to this mineral by Hauy,y?/7^iVe, from to jUne. 

(*r) Hence the name analcme given it by Hauy, from nvtnl. 

(^) IJence the name \a%ul\tc^ from an Arabian word ti%uly which tignifies hluc, 

(t) Kirnv. I. 258. — Gerhiirdy lyifiutftiio phxficG’ihyvuca Crauatorumf Scc.-^Pa/utnofy Jour. Je Phyf* Hi* 
442.— //7rj47, dc Chim^ I* 23 It 2 




\l ^' N 


t / ■ • 

ICO. 


cry ft ills 


-'c, v'lnCi; rdt 

1 arc ’ 



ai '.dv- . 

li ^ I .1 1 , 

-tin! i:;: ;K' 1 


The I: 

•ci:..i- 

tiiill id 

tin- 1 fsOtlib.'i to (. 

,K*h othtr is i 

2 ') ' 

'Hk, 

(•ode- 

< lll.td* 1 

m niiy be coni 

lie ltd as a h'u 

• ".1 

d prt.j. 

u ter- 

TTVIl.ltC 

! bv lour-^'iltd 

pvram; 1^ 

U 

du.:-h-. 

Ulto 

1 tour p \ 

• allclopined^, w' 

liofc lidc.; :t»'i ! 

borr 1 

; aWi 

’ C.jcll 

of tiu l<. mav !'>e divi.it 

■cliito four t. 

t. 

J. .. 

whole 

jhlt’S .0 

e ii')('-cu*s trum 

C.ks, tO'ud an 

-.1 'n 

’bir to 

'“tin. V 

of the 

halves Kilo wli 

icii the rh'»r»'' 

. 0 . I.d 

■ u. C’J 1 

‘.f the 

iloc. Cl. .1 

’icdion a’c ilivif] 

kd by rh'.ir •- 

’ti.1 d 

il 

'1 he 

ir’?» ■;’a 

•it mnlvcules ot 

garnet a:e ‘hr' 

'bir 

'Oils I-. 

SiM- vtl 

U ' S the cdj;c’S < 

'f rlie ilotlccViu 

dion 

are w.» 

'*ning. 


1-: R A L o G Y. 

Mr Klap»'oili loiind a Rrc i jv ii of Bolit’niJjn garntt, 
CfiPij olcd o! 4*:.:;^ Mn-a, 

1^.50 aliiii ii'a, 

16.50 <.syd of iion, 

3 r ro nu^niiLli.i, 

3-^^ liiMf, 

. 2 ^ OX) J of ir.aMgancfj. 


aiid Unall r.’.i'L ’‘5 111 thtir ijfu'f ; a^'d lom.'^'mrs oi'rrtt is 
<'r\ !Ki;li/A(l isi p fiylurdioop, liaviu.r 24 trajH-zoivial facert. 
For a dL'Icripi .0:1 ^ir-l dgiirc of ihtfe, aiiJ other vaiic- 
tic" of wc rcf.r lo Ron ‘iff /.Us ur.'.i //i/wy|. 

'I'lic ttxtvoL* » ^ ;;.iriu‘t, ;:j Bergman fit it nitwed, is 
<?/’//•. 11. ndlait'J 11 . vornmoidy coiiclioidal. Inter- 




■S Ua’iy, 
‘Jour, iie 

jfxviij. i6o. 


i.f} 


f *Jfvr t!e 
Min N'J 
*tiv. 57 J- 


47W.57? 


C.j.ifs 1 . 

Simple 

Sronrs. 


Tr ill foarency from 2 to 4; 
C.iiiiVs fuiglc ttrrad.ion 


nal lullre tiorn 4 10 2. 
fo:ni:ii'T’i.‘s Orly i or o. 

ILiri'i.tls !*. )iM ic U^ 14. h'p 3 to 4.188. Co- 
lour iiliially rcvl. Oticri attraiti-d by the magnet. Fu- 
fible (>tr j • by tbc pipe. 

/'f:ri ly I. Oiicnul irarnet (u). 

Iiucrnal ludre 3 to 4. Tianipart ncy 4. Hardnefs 
I ; to 14. Sp. )'r. 4 to 4.1^8. Colour deep red, in- 
rlir.Inj to violet ( \ ). 

Vanity 2 Ciimmon garnet. 

Fr.*<^nrc vncveii, indininor to tlic conchoidal. In- 
tcni.il lulbe 2 to 3. 'rranfpareticy from 3 to o. Hard- 
in f}. 10 to 11 ; lometimcs only 9. Sp. gr. 3.75 to 4. 
Colour commonly deep nd, Inclining to violet ; fome- 
limes verging towards Idack or olive ; (umetimes leek 
gicen, brown, ydlow’. 

I'liiuly 3. A’norphous garnet. 

.‘‘trudiiic llaiy. l.ullrc 2. 'Fraiifparency 2 to i. 
Hanintfs ii to 12. Sp. gr. 3.89. Colour brownifli 
nr lilaekifh red. I'ouiid in Sweden, Switzerland, and 
the Faft Indus. 

A fpeciiijcr. of oiiental garnet, analyfed by Klaproth^ 
eoiitdiiicd filiea, 

27.25 alumina, 

56 CO o.xyd of iron, 

C.2 5 oxyd of rnanganc'fe 
(lijl] » 

A fpreirnen of red garnet, analyTed by Vauqudiii, 
rnTifiimd 5 2.0 idica, 

20.0 alumina, 

17.C oxyd i)f iron, 

■ 7.7 lime, 

96. 7 f 

A fprclmcn of black garnet yielded to the fume clie- 
inill 43 fiHca, 

16 aliiminj, 

2" lime, 

16 <’\yd ot iron, 

4 niniiluie. 

yyt- 


^ Jl/lir’j 'i 

' L* 

11. 21. 
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SPECIES 2. Thumciftone'*^. 7 r 

T^inolilis of Lamelherie — /Uimie of H-iuy. 

Tlii.s Hone was firll dtferibed by Mr Schieber, '^ho 
found it near Balme d’Anris in Daupliine, and gave itiy^.—ZvA 
the name of /horl vw/f I*. Ic.wa-i afterwards found near 'Jour, 
Thiim in Saxony, in conltquence ot wIhlIi >Vernei ^ 
called it thumnjlune, ^^YhTiile^ 

It i.s fomtiimes amorphous ; but mo»'e commonly ii. 3^3.^ 

cryftalli/cd. 'I'hc primitive form of its cryllal.H is a 
redangular prifm, wbofe bafes arc paralLlogranis with 
angles of loi® 32' and 78'* 28' J. The moll nfual 
rkty is a flat riomboidsl parallelopiped, with two 
its oppofite‘t’dgCB wanting, and a iinail face in place of^^viu 1^4.. 
cach$. 'I'hc faces of the parallclop.ipcd are generally ) l‘»g n- 

Hreaked longitudinally. § 

'rhe texture of thumerdone is foKated. Its fraAure*^^ * 
conchoidal. Luiire 2, Tranfpareuey, w’hen crytialli- 
zed, 3 to 4 ; when amorphous, 2 to 1 . Caufes iimplc ' ' 

refradionjj. Hardiul's 10 to 9. Sp gr. 3.29^6. Co- II 
lour clove brown ; fometimes ' inclining to red, green, 
grey, violet, or black. Before the blow-pipe it frothe 
like zeolite, and mcltB irrto a hard black enamel. With 
borax it exhibits the fame phenomena, or even when 
the ftone is limply heated at the end of a pincer^. J Van^uel 
A fpccimtn of thumerdone, analyfed by Klaproth, 
contained 52,7 iilica, x. 

25.6 alun.ina, 

' 9.4 lime, 

9.6 oxyd of iron with a tiacc of 

maiiganefe. 

97 - 3 * 

A fpecimen, analyfed by Vauquclin, contained 
44 Iilica, 
iS alumina, 

19 lime, 

14 oxyd of iron, 

4 oxyd iif niangaricfc. 


* ISeitragef 
ii. 126. 


9Vt 


f J^nr. 

lini, 

n 

Prchiiite. 


snciEs 3. PrclmitefY). 

Though this ftone had been mentioned by i, 

Tvomr de and other niineialo^ifts, W'Oiuer 

Ific full whcj propel ly dirtingnilhid it Ironi oilitr imtw.- * Cryjf.tileg, 
rals. and made it a diftiriat fpecus 'The ipeciiiien '*• * 73 * 
which he examined wms bnuight from the Cape of 
Cjood Hope by Colons I Pichu ; henoe tin. na:i,e pirU 
ft'/#, by which he dilli.^.guilhcd it It was lound near 
Dunibarton by Mr GroU he f ; and imec tli:U time it ^ jinn. J* 
has been obfetved in other parts of S'uiland. 

It 


(o) This feernsto Ve t’l 


I'f Fhcouhridu ;, uud the of other ancient 

writers. See //k/’j //• 'v/'/v,;/' r • o. 7 4. arnl 77. 

(x) Hence, accoKiii ; t(» iv.my, the i.arnc mV (• 1 Lali" from the refcmblancc of the (lone in co- 

h'Ur l«) the HofTom.s ol tlif ooim-griiu I'c. 

J:;r ■!■ rhf. xx\ll. V,u—S>ze, llbL XXXIV. 44»._^/„a/9/A, Beoh. 

And !c iJim, L 20 1. 


( Y ) Kii'jn. I . ’ - 4 . — 
de - Biriiuy 2 BnnJ. 2 l r 



Order I. 

It i’, i)Otii nmorplious anJ cryftallized. The cryftciI'J 
are iti fn'oup-, and confufcd ; they fecm to be fonr- 
liijc’d pTlfnis \vi(h tliludial injnmlts J. SometimiT. they 
ait iirev^nla - iiK fiJed plates, and fomtlinKs flat ihoio- 
boid-d |) nalkloj-ii'^als. 

Its tiKtine is fuliiittd. 1 ‘Vaitiirc uneven. Internal 
lii'lu pt.nl), feateely 2. 'rranlpareiity 3 tu 2. Hard- 
liiittle. tip. 2.dyf>g t|. Colour 
apple |ncen, or fricenifh J^rey. Before the bl.)\v.plpe it 
fintln Tiiore viultiilly thdii /t(»lite, and nieits into a 
hrovv!! MKiinrl. A fpeciinen of preliiiitc, uualyfed by 
lUapruih, was compoied of 

4383 filiea, 

. 3'J. 33 alumina, 

1 lime, 

3.00 oxyd of iron, 

1.(6 air and water. 


MINERALOdlY. 



^ III. liV 

'bh» I. 


U‘J ind 

\jutr, 

phj- N' 

Ikxtti. &(• 

73 

Thdlac 

* CryJiJI^r, 

401. 


/f.rMt, 

^our. tk- 

>//« N« 
fcxviii 171 ■ 
^ I’lv:. 

R(,ini' Jt- 

y.| 7 /;., iblJ. 

•iiii //I'wv, 
l^nur (/.’ 
W,n 

bxi 4l^. 


90.310 

Whereas Mr HafTenfratz found iu another fpccimcn 
5^.0 iilica, 

20.4 alumina, 

23.3 lime, 

4.9 iron, 

.9 water, 

.5 magnelia. 


100.0<[f 


spi'CiFS 4, Thallite. 

Green Jhorl of Dauphine of Do Lille*— of 
SaufTn-e, 

Thi*» ftone ij» found in the fifrurr^ of mountains ; and 
hitherto only in Dauphine nnd on Chamouni in the Alp*?, 

It is fonietimes amo»*phou<*, and (ometimes cryftalli. 
zed. Tlu primitive form of its cryllals is a rei^angu, 
la.r prifm, whnfe bafes are rhombs with angles of 1 14*5 
37', and 6;' 23 f- 'i"he moft iifual variety is an cion* 
gateil four-fided prifm (often flattened), ttiminated by 
four lided ineompletc pyramids j); fomctimes it occurs in 
regular (ix-fidcd prifms J. The cryflals arc often very 
fleiidei. 

Its te.^time appears fibrous. I-uftre inconfidcr- 
ablf*. Tranlparency 2 to 3, fometimes 4; fometimes 
nearly op.K|af. Caufes ftngle rtfraAiou. fiatdnefs 9 
to 10. Brittle. Sp. gr. 3.4529 to 3.464 Colour 
dark grer.i (/.). Powder white orycUowifli green, and 
feels dry. h does not become cKdric by heat. Be- 
foie the blow-pipe, froths and melts into a black flag. 


iriM.v, an l AViih borax mellH into a green bead | 
ibid. 


A fperirncH. of tlniliitc, analyfed by Mr DefcotiL, 


contained 

.S 7 

filica. 


" / 

alumina. 

• 

'7 

yxyd of iron, 



lime, 


. ^ oxyd of manganefc. 


) m N® 

pix. 420. 


96.5# 


21. 

Ci L \ f X i ’ . r . A NS , I-iM, Jl* 

i.P/c;is I. C\..;iIrL*. Soir.c*.. 

Sfi/j!}): ■'.ou’liue. ^ 

This (lore was li*li dtUiihtd ly Mr SaiuTiirc, thec.XllviMs. 
foil, who gave it the name ot fjpf^.iK (•. It i\ tornrnon- C).inif. 
ly found in gr..r.i*e rock*-. i he pC.i.iilvu form of '■ 

ciyftald IS a four ii.hd (.hhijut prihn. wh')le iul-s 
inclined at an angle (J 10^ . "I’he li.de itn rns wiili one P/jyf.xxxv, 
fide of the prifm an angie- i t k ^ ; with another, ai* angle 39. 
of 77 . It i*i fornetimeb cry ilallized in lix lnUd orilm*- 1 . ^7'’!"^ 

It.*; textuie is foliated. Laminre long. Lagmerts ^ ^-y *^**'^* 
long, Iplintery. Luilre peail>, 2 to 3. 'rranip.irency 
of the laminae 3. Caiifes iuipje lefiaiMiori j|. IJardnifs "fjut tfe 
fi to 9. Brittle. Sp. gr. from 3.092 to 3.622V. Feels N- 
fomewhat greafy. Colour milk white, with fhadis 
fky or prufliaii bine (a); fometimes hlii.ll' grty ; iomc- Avlun!*' 
tsmes partly bhiifh grey, partly yellowilh or grccnilh 
grey. 

Before the blow pipe it becomes almofl ptfftrtly 
while ; but does not melt. According to liie analyfis 
of SaufTure, it is compc>reJ of 

66.92 alumina, 

J3.25 magiiefia, 

12.8 1 filica, 

5.48 iron, 

1.7 I Jimt. 

10C\l7fl €V,.rt 

Cyanite has alfo been analyfed by Strijvm*’ rr-d iti. 

maim, who agree with S-iiffline as to the ; 

but differ widely from him and one another as to the 
proportion}-, 

Struvius. Hermann. 
c.> - • - 3^ alumina, 

30.5 • * - 39 magneLi. 

51.5 ► - - 23 flliLM, 

t.o - - * 2 ir.m, 

4.0 - - * 3 lime 


VI \ 

Gr SOS Xil. 2. Ms.'i. • 

sptC’iKi, 2. Serpentine ij. ). 

7 ’hi.s ftone is found m cm.orphoin nui:!;-:. t-'i:- * 

ture is fplmtery. Loltrc c. Opaque. I’i.irc’r: '- ') to 
7. iSp. gr. 2.2645 fo 2.709. Feels rather ti.li, ah’ 
mod greaty. Generally tniits an earthy fiiKll \» h.a 
bieatbed upon. Its eoloirs are vaiiciis fliades td g een, 
yellow, reJ, grey, brown, blue ; commonly one or t 'A i 
colour. s foiin the ground, and one or more apixer .n 
fpols 01 VI. i e (c. ). 

Befnic the blow pipe it hardens :.nd dn .'. n >t n.fhi. 

A Ipecimcn oi feipcntiiie, analyfed by !.'» Che .e, .y, 
conlaincd 32.^ magiu’la, 

2.8. j fihea, 

23. 0 alumina, 

4.; o> yd of Iron, 
c.y lime, 

!G.^' water. 
lOl .0* 


’■■.179 

\ir. 

•I \ 

1. ' 


Gvy "I * 

t 


( 7 ) Hence the name thalule given it by Ihamethcric, from f, j L'.iJ. 

Hence the name ry,wi/r, impofeJ by Weiner. 

(r) A'irw. I. 156. — Ahirgrjf, A'Icin. lurliny t759»p. 3. — Baytny j .ur. A 7 Vm/. XIII. 4''. — i k h’ 

JinnaUy 1 7 89, II. 416. 

(c) Hence the name fcrpentuie^ given to tlic ftoiic from a fuppi hd xcremblance in colouri to the Ikin o 
ferpent. . 




M UN E R A I. O G Y. 

C )l vf .'l XITT. MSA». 

MM- CHS I. pot [lone I . 

Tliii floiiC H loiind in nella and beds, «^^d is always 
jiin(’ii)li(nie. Its dr^i^ture is often flalv. Texture nu- 
dulatlnt;!)' foliated, l^ullrc from i to Tranfpa- 
icd^M lium 1 too; fometimcb i, HardiiiTo 4 to ft. 

Brittle. iSp. gr. from 2.85:51 to ^.02:5. Fctlrj grta- 
(\ . Sometimes abforhs water. Colour grey wltli a 
tirade of green, and lomctimes of red or yellow ; Ionic* 
times leek green ; fometimCb fptckled with red. 

Pot Hone is not much ?.ffe»ited by fitc; and has there- 
fore been made into utinrili. bn boiling water; hence 
its name. 

According to WiegK h, the potilone of Como con- 
laiiis magnelia, 

*^8 iilica, 

7 ahimiiia, 

5 iron, 

I carbonat of limCi 
I fluoric acid. 


ClafBl. 

A fpecimen of the fame vanely yielded Mr Ilufp- Simple 
nci* 12.92 oxyd of iron, , »^toneB. 

37.50 lilica, 

4.17 alumina, 

4.1-75 magnolia, 

1.66 lime. 

lOn.oj: t P.tujj:fre*9 

A fpcctmcn of the fecond variety, analyfed ^'7 f *'* 
fame chomill, contained 

10.15 oxydofiror., 

41.15 filtca, 

6.13 alumina, 

39.47 maguciia, . 

1.50 Irnic, 

1.59 air and water. 


77 

Cli^intc. 
A.7:i. j. 

147 


■' ' - rirllr 

N'^ 

XJtxii. 167. 


90 

sprciEs 2. Chlorite*. 

Th is mineral cnlcis as an iiigtcdient into different 
mouiit’Mi'S. It is fomotiinesain()rphou.s, and rometimes 
Cl) (l illiaod ill oblong, four fidrd, acuminated cryflalg. 

It'-, tc.vlurc is .fnli.iU'd. Iti lullre fiom o to 2. O- 
p:iquc. I biuiiu fj, fuim 4 to 6 ; fometimea in loofe 
leaks. Coloin green. 

rurtvty i. Farinaceou? chlorite. 

Compofed I'f fcaks fcarcely cohering, cither heaped 
together, or invclllng other Itonts. Feels greafy. Givc$ 
an earthy fuuil when breathed on. Difficult to pulve- 
rii’e. Colour grafs green ; fometimea greenifli brown ; 
fomellmcs tlark green, inclining to black. Streak white. 
When the powder of chlorite is txpofed to the blow- 
pi-pe it becomes brown. Before the blow pipe, farina- 
ceoiiR chlorite froths and melts into a dark brown glafsf 
,with borax it forms a greenifli brown glafs*! 

Vaiiity 2. Indurated chlorite, 
variety i.« crylUllized. Luflre l* Hardnefs 6. 
Feel mc<igL. (..'olour dark green, alinoit black. Streak 
mou'itain grtcn. 

yaritfy 3. Slaty chlorite. 

Sirudfuie flaty. Fragments flatted. Internal luftre 
1 to 2. Hardnefs 5. Colour greenifli grey, or dark 
gretu inclining to black. Streak mountain green, 

A fpecimen of the firil variety, analyfed by Vauque- 
lin, contained 43.3 oxyd of iron, 

26.0 filica, 

15.5 alumina, 

8.0 magnefia, 

2.0 mnriat of potaia, 

4.0 water. 


99.9 j. } Cn*//* f/tftm 

On the fnppofilioii that thefc analyfes are accurate, 
the enormous difference between them is a demonftra-*^’ 
tioii that chlorite is not a chemical combination, but a 
mechanical mixture. 

7« 

OfiMua XIV. SLAM. G. xftr, 

s ? ECUS I. Siliceous fpar(D). . Sil!cto« 

This done has been found in Tranfylvania. It isf^ar. 
cryftallixed in 4 or 6 flded pnTma, channelled tranf- 
verfely, and generally heaped together. Its texture is 
fibrous. Its luflre filky, 2. Its colours white, yellow, 
green, light blue« According to Bindhcim, it contains 
6i.f filica, 

21.7 lime, 

6.6 alumina, 

5,0 magnefla, 
i.j oxyd of irofif 
3.3 water. 

♦ Btrir. vi. 

10^, 


^9 

G.XV, 


f jifi/i. ./t 
t.'/’hn. XXX, 

i.o6. 


98.8! 


99.0* 

Genus XV. samli. 

SPECKS I. Argillitcf. samli, 

jirgUla(.eQw Jbiftus^Common Jlate. Argillite- 

Tliia done conllitutes a part of many mountains. t »• 
Its llriidure is flaty. Its texture foliated. Fradiire^^^* 
fplintery. Fragments often tabular. Luflre mod com- 
monly fllky, 2 ; fometimes o. Tranfparcncy from o to 
I, Hardnefs from 5 to 8. Sp. gr. from 2.67 to 2.8H. 

Docs not adhere to the tongue. Gives a clear found 
when Itriick. Often imbibes water. Streak white or 
grey. Colour moil commonly grey, with a fliade of 
blue, green, or black ; fometimes purp]ifli, yelluwifh, 
mountain green, brown, bluifli black; fometinves flriped 
01 fpotted w'ith a darker colour than the ground. 

It is compofed, accordii^ to Kirwan, of filica, alu- 
mina, magnolia, lime, oxyd of iron. In fume varieties 

the 


(n) Is this the tt'moliteoi Lowitz from the lake Baikal in Siberia ? If fo, the name of the genus ought to be 

C \ f I’-. !• A ,• 1* ir* ® 


«i.M ; for he fonr.d it to contain no alumina, 


According to his analyfij, it w-as compofed of 
52 lilica, 

20 lime, • 

\ 2 carbonat of lime, 

12 magnolia, 
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I. MINER 

the lime Is wanting. Several varieties contain a confi- 
dcrable quantity of carbonaceous matter. 

GfNUS XVI. SLACMl. 
spLciks I. Smaragclite. 

This ftone was called fmard^jiie by Mr SaufTuret 
from fume reremblance which it has to the emerald* 
Its texture is foliated. The laminae arc inflexible. 
Frafture even. Hardnefs 7. Colour in fome cafes 
Ane green* in others it has the grey colour and metallic 
lullre of mica : it alfumcs all the fliades of colour he* 
tween ihefe two extremes f . 

According to the analyfis of Vauquelin* it is compo- 
fed of 50.0 filica, 

• 13.0 lime, 

11.0 alumina, 

7.; oxyd of chromum. 

6.0 magnefia, 

5.5 oxyd of iron, 

• 1 .5 oxyd of copper. 


94*5 1 

Genus XVII. sm. 
spsetEs I. Kiffekil*. 
Myrfin-^Stafroth* 
sM. This mineral is dug up near Konie in Natolia, and 
[Iffekil ^ ia employed in forming the bowls of 'rurkifli tobacco 
^imiT * P'P*** fupports a laige moitaftery of 

^***'*^^*dervifes eftaWifhed near the place where it is dug. It 
is found in a Urge Bilure fix feet wide, in grey calcare* 
ous earth. The workmen alferti that it grows again 
in the hfluref, and piifls itfelf up like froth (a). ThU 
minerali when frefh dug, la of the confiftence of wax ( 
it feels foft and greafy ; its colour Is yellow ; its f]^. gr. 

: KUpttth, J ; wlien thrown on the fire it fweats, emita a 
' fetid vapour, becomes hard, and perfe^y wliite. 

According to the analyils of Klaprothf it is compo- 
fed of 30*5^ filica, 

L . I 7 **S magnefia, 

K 25,00 water, 

m J.oo carbonic acid, 

I .50 lime. 


t /fnn. ife 
Wjitm. axx. 

P- 

Sf 

xvn. 


^eitrnge, 

17*. 

Sl 

satiicB. 
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SPECIES 2, Steatites (f). 

Though this mineral was noticed by the ancients, 
little attention was paid to it by miner^ogifis, till Mr 
Pott piibli/hed his experiments on it in the Berlin Me- 
moirs for 1747* 

It is ufually amorphous, but fometimes it is cryftalli- 
r.cd in fix-fidcd'f^rirms. Its texture is commonly earthy, 
hut fometitnea foliated. Lultre from o to 2, Tranf- 
partiK-y from o to 2. Hardnefs 4 to 7. Sp. gr. from 
2.fki to 2.794 *. Feds grAfy. Seldom adheres to 
ilw tongue. Colour ufually white or grey ; often with 

SuppL. VoL«l[. Part I. 



A L O d Y. 

a tint of other colours ; the foliated commonly green. 

Docs not mdt/jrr /if before the bl jw-pipc. 

Variety i. Semi -indurated ilcatites. 

Tcxtuie earthy. Frattjiie fometimes coarfc fpliii- 
tery. Luftre o. rranfparcncy 0, or fcarcc i . liard- 
nefs 4 to 5. Abforbs water. Takes a poUfh from the 
nail. Colour white, with a Htadc of grey, yellow, or 
green ; fometunes pure white ; fomt limes it coiitains 
dcndritical figures ; and fometimea red veins. 

Varkiy 2. Indurated fteatites. 

Fra^Iiirc fine fplintery, often mixid with impel fcctly 
conchoidal. External lullre 2 to 1 , internal o. d'raiil- 
parency 2. Often has the feel of fi»ap. Abforbs wa- 
ter. Colour yellowifli or grecnilh grey ; often veined 
or rpotted w’ith deep yellow or red. 

Varittj 3. Foliated or ftriated llentite.s. 

The texture of thi.^ variety is ufually foliated ; fomo- 
times Itriatcdk Fragments cubiform. Lullre 3. Traiif- 
parcncy 2 to i. Hardnefs 6 to 7. Colour leek gr-vcn, 
palling into mountain green or Uilphur yellow. Streak 
jiale greenifti grey. When heated to redniTs, it becomes 
grey ; and at 147® Wedgewood, it forma a grey porous 
|)orcclani mafs * . * -i* % 

A fpecimen of llcatites, analyfcd by Klaproth, con-** 
taiaed 59.5 filica, 

30.5 magnefia, 

2.5 iron, 

5.5 water. 


98.0 ■!*. f Bcttri 

A fpecimen of white ilcatites, analyfed by Mr Che-n. 179. 
nevix, contained 6j.oo filica, 

28.50 magnefia, 

3. CO alumina, 

2.50 lime, 

2.25 iron. 

96 . 25 t 

Genus XVIII. mm. 

SPECIES I. ChryfoIitc(c;). 

Peridot of the French — of the ancients. m/f*/ * 

The name chryfolUr wu applied, without diferimina- 
tion, to a great variety of Hones, till Werner defined it 
accurately, and confined it to that Hone which the 
French chemiHs didinguilh by the appellation of ptfrU 
dot. This ftone is the of the ancients ; their 

chryfolite is now called iofaz §, j |-|j 

Chryfolite is found fometimes in unequal fragments, ^7. r, s. 
and fometimes cry ftallizedf. The primitive form of itsf ij, 
cryftals is a right angled parallelopiped^, v/hofc length, ^ Fij;. 14, 
breadth, and thicknefs, arc as 5, y^8, i/5*. ^ 

The texture of the chryfolite is foliated. Its frac- 
ture conchoidal. Its internal luftre from 2 to 4. Its jW/pi. 
tranfparency from 410 2. Caufes double icfraAion. ^xvlu. 

Ee Hardnefs’^** 


{ lit 

i'J IW 

X&Vi ZOCi 


5 ’^ 

/' wrifi 


The carbonat of lime was only mechanically interpofed between the fibres of the ftone. See Pallas^ Neu, Kord, 
Ih'iirdge^ 6 Bandy p. 146. 

(e) Hence the name h'tjf-hily or rather leJ'heJjiy “ clay froth,** or “ light clay.** 

(r). Kirw. I. 151.— Mm, Berlin y 1747, y],—lV\cgUly Jour, de Phyf, XXIX. 60.— 
yifrm. Par, 1778, 433. 

(o) Kirnv, I. 262. ^Cartheu/try Min, ^^,^Dolom§eyp Jour, de Min, xxix. ^6$,^La MetherU^ Aci/v. 
Jour, dc Pkyjl, 



Clafs r. 




4 i8 M fNKK 

Earthfand HauljiLfs 0 to EritJc. S^). from to 

Stu:ies. ^ Cv)^.'iir j;re(n. It is infulihle 2t i but iofcs 
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OrVlTS XI 5 C. SML. 

sPFciEs I. Afbtiliis(i). 


^Kir A//* its trar.furnTncy, anil bccomtfl blackifh greyf. Withbii- This mfncrAl was wii! known lo tjjc aru ruts. They 
i. ioj. rax it melts without tfFcrvcfccncL* imo a tranfparent gUfa even mailc a kind oft loth fiom one of the varicticB, 
of a liglit green colour. Infufiblc with microcofmic w'hiji was famous among llicni for its incombuttibilily. 
I ytu^uelin and fixed alkali ), It is found abimddiitly in . mod mountainous countries, 

Jnri . Variety i. Common chryfolitc. drvrl no where more abundantly than in Scoll.ind, 

iifft. xxi. Found in Ceylon, and South America, and in Bohe- ‘ It is commonly amorplioiis. Its texture is fibrous. 
I V l-ulb*t 3 to Tranl- Its fiagments often lorg fplintery. Lullre fiom o to 

(I r ;..i''.f//.parency 4 to 3. Colour yellowifh green, fometunes ver- 2 t fometimes 3, and then, it is metaltic. Tranfparency 
7 ; r de glpg to oIivc grcfo, fomctimcs to pale yellow. from o to 2. Hardnefs from 3 to 7. Sp. gr. from 

ill ''o'" Vari/y 2. (')iivc ehr\-folitc— 2-7 0.6806. Abforbs watqr. Colour ufually white 

Found commonly among traps and bafalts ;• fometithei br green. Fufible /-e/'ye hy the Wow- pipe. ^ ' . 

fmall irraius, fometimes in pi etty large pieces; but Variety 1. Comrtion albeit us. 


G. XIX. 

hMX.. 


1. in fmall grains, fometimes in pictty large pieces ; but 
V V. it t«ti5 not been oblVrved in cryflats. Ijullre 2 to J. 
«/l' V/ v*.«x/^'taurpaiency 3 to 2. Colour olive green. 

The fiilt vaiiety, according to the analyfif of Kla- 
proth, ia coinpofed of 41.5 magnefla, * 

38.5 filica, 

19.0 oxydofiron. 


i Ki proth'i 
eitruge^ i. 
XO3. 


I /inn df 
CL'Wi ilnd. 


5 


Aiccording to that of Vauquelin, it is com^fedof 

51.5 inagnefia, 

38.0 filica, 

9.5 oxyd of iron. 

99-^ t 

I'he fecond variety, according to the aoalyfis of Kla- 
proth, 151 vompofed of 37*58 magiicfia, 

50.00 filica, 

11.75 oxydofiron, 

.71 lime. 

99,54 {. 

SPECIES 2. Jade(H). 

This flonc wa. foimcrly calltd /apis niphrlHcMU and 
w^as much crhbiatcd for its medical virtues. It Is found 
in Fgypt, China, America, and iii the Siberiiui and 
Iimrgariaii mountains. It is fomciimeS adhering to 
locks, and fometimes in detached round pieces. 

Its furfaee is fmooUi. Its frafturc fplintcry. Ex- 
tern-il liillre 0, or fcarce 1 ; internal waxy, 1. Tratif- 
pqreucy from 2 to I. Hardnefs 10. Not brittle. SpK 
gr. 60m 2.9 q to 2.9829; or, according to Saiiffiue, 
to 3.3H9. Feels greafy. Looks as if it had imbibed 
tH. Colour dark leek green, or verging to^vards bluer 
ill fome proinlrieiicieb inclining to greenifh or blutfh 
wlilre. When heated it becomes more tranfpattni and 
biittle, but is infuliblc perfe. According to Hoepfner, 
i ib ciunpofcil of 47 lilica, 

38 cai bcmat of magiiefia, 

9 Irori, 

4 alumina, 

2 carbouat of lime. 


Tills is the rtonc which the inhabitants of New 
Zealand make into hatchets and other cuttiHg inltrii- 
merits. 


y anety 1. t^omrnon alpellus. 

Luftre 2 to I. Tran^p^fcncy 1. Hardnefs 6 to 7. 

Sp. gr. 2.577 to 1.7, Feels fome what greafy. Colour 
leek green*; fometimes olive or mountain green ; fome* 
timcb greenilh or ydluwifh grey. Sticak grey. Pow- 
der grey. 

Variety afceftus. 

Compoied of a bundle of thread9 fliglitly cohering. . * 
Fibres flexible. Lutfrd a, fo^imea 3. Trant* 
parency 1 to 2, fometimek 04 I^rd^s 3 \o 4. Sp. 
gr. before it abforba water,* from ^6. 9088 to 2.3134; 

Ofter abforbtng water,, from 1.5662 ^1438031. Feels 
greafy. Colour greyiflt or gre^tih white ; lons^imes 
yellowifli or filvery white, olive or mountiaiii greeny pale 
^efli redy and lYiouhtaia yellow. . > . 

' aibeftoa* 

' Mountain C9i>k^ * 

'Fhit variety! hata ftrong refemblarice lo common . 
cfirki Iti fibres arc interwoven. LuUre commonly a. 
Opaque. > .Hardnefs 4, . 8p. gr. before ablorbing wa^ ' 

Ur, from o. 63 o 6 to o.j ^33 v after abibiHbing water, 
from 1.2492 to 1-3492* rms-mca^e.' Yietdl tdtha 
fingers like cork, and is fomewbat elaftle. Colour white; 
fometimes with a (bade of red «ir yellow ; fometimaa 
yellow or brown. 

A fpccimcn of the fiirft. variety from Datecarlia, aa* 
alyfed by Decgman, contained 

63.9 fillcdr 

260 carbonat of magnefia> 
i 2.8 carb^t of Ihue, 

6.0 oxydj^iron,. 
i.t aliiinrnsu 

A fpecimea of the fecond variety yielded to the fame * 
chemitt 64.0 filica, 

17.2 caibunat of magnefia, 

13.9 carhonat of Hmc, 

2.7 alumina, 

2.2 oxyd of ii-un* 

100 of ' . • . . tJWpi. 

A fpecimen of the third variety contained, according 1 63. 
to the lame aiialyfis, 56.2 filica, . 

26 1 caibonat of rnagnefia, 

12.7 caibonat of lime, ' 


3iO iron, 

2.j alumina. 


Twelve I Uid p. 


(h) KirWn I. 171. — Bartollftf De Laplde Kcphriltco, — Lehmann^ Nov» Comm, Pdropoh X. ^Sl^-^ffapfiierf 


Jl'yl. AVi/. de la Suife, 1 . 2^i. ‘ 

(i) Jf'irzv. I. X59.— IV. P/jiI, Tranf, XV. IO5I. 

r,id. III. 367. 


-AW, Joun de Phf. II. 62.-- 



Order I. 

KirtUnnl Twelve* ililTcrcnt fpccimcMs of analyfcd by 

^ yitlilt'd ihe fame ingredient 8, differing a little 

spi riF*? i. Atbeflinite f k) 

jlliiiite. ainorplious. 'rextuie foliated or broad 

ftilated. Luftre filky, 3. 'rranfparency J to 2. Haid- 
refii 5 to 6. Sp. gr. from 2.Rc6 to z.RRc. Colour 
white, with (hades of icd, yellow, green, or blue. At 
150° Wedgewood it melts into a green glals. 

(X. I. Genus XX. I. siLM. 

I'M spjiCiES I. Pyruxen 

nan. |g abundantly in lava and other vol- 

^ canic produdions ( t }. 1 1 1 $ al way s cry (lallized. The 
primitive fbrpfi of kacryihds. is an oblique angled prifm, 
whofe bafee are rhombs with an ides of 92* iS, and 
wy. 37® 42' J. It generally cryftallizcs in eighij ffdcd prifnta, 
“• ^0 tcriniuaitd by dihedral ftibiwuts||. ‘ Its texture is folia- 
li. »<S9. Hwlnefs. 9. . Colour bjack i. fotneumes green# 
fU/le, Powdef greenift grcy'?». ^Cptoonly hitfaftfid b^ 

98- magnetf. Scarcely 'fouUe by ine WitH 

'fT; ^ y 4 ^!^ ap^rs red 

it is hotf. v * ;) *. ' . 

jugueUn. According to the aOat]fit ofVAaqaeKn» it is^m- 
poled of ; fl^oo filldi , 

14.66 oxyd of irbci 
33.20 Hdnit' 

10.00 magA^fiXi 
5.35 aliimicai 
2.00 oxyd.of manganefe* 

ivr, /fc yC«lQ|| 

. . SPECIES ,2. A/^eftoid*. 

This (tone has obtained its nimer from its fitniUriCy 
tO„ cofJDMoii affiefftus. It is amorphous; ‘’Its ‘texture 
IS fidiatid or ftriatfed. Its laft^e^co^nmon orglaATy^ 
from 2 to 3. Tranfpareooy f^iu.o to J*. ^ Hardnefs 
6 to 7. Sp. gr. from 3 id 343 1.’ Colour olive or leek 
green ; when dccompofing, brown. ' Before the blow- 
pipe it melts /rr ye iatiT a brdvim globule. With bo- 
rax^it forms a violet coloured globule verging towards 
iifjPMf/, hyacinth f/ According id the analyfii of Mr Mac-’ 
' . quart, it IS compofed vof 46, f^a; : 

'* ,'?? of iroo^ . , ■ . ^ 

',,'•''11 'lime,'; ,, 

, 10 oxyd of manganefe, 

8 m^nef^. 

95 J 

'Phcrc is a variety of this fpccles wluch Kirwan calls 
mttnlliforin albcftold. Its luttre is fcmimetallic, 3. O- 
paqiic. Tllardiuls B to 9. Sp. gr. 3.35^* Colour 
fVTiaft'jgtey, fomet lines inclining to red *. 


2ig 

GenlM XX. 2 . SMft. Simple 

SPECIES 3. Shorkceous iidinol-te (m). 

This (torn* cryftalli/.es in ioiir or lix Tided prifms, y'^ 
thicker at one end than the otiicr; henie it has beeiic;. \X. a. 
called by the Germans Jimhljem, ** arrowdtonc. ' I he > • 
cr)ftak foinetimes a lhert lorgiiadinally. Friitture ^ j" 
hackly. External lust! e glaffy, 3104; I’tmial, i 
2. Traiilpareiicy jrv)m 2 to 3; fmietirnes i. Hari- 
iiefs from 7 to lo. Sp. gr. 3.023 U) 3 45. Colour 
leek or dark green. 

This ftone is often the matrix of iron, copper, and 
tin ores. 

SPECIES 5. Lamellar afthiolite. I.MD^Ujr 

This ftone refembles hornblende. It is amorplious. i'iduo.nc. 
Texture foliated. Liiftre various in diffeiein place?. 
Tranfparcncy 0, or fcarce 1. Sp. gr. 2.916, Colour 
dark ycllowiftior grcenilh grey. 

()j 

SPECIES 6. Glaffy aAinoIite. G!a<Tya 61 i- 

This ftone is found amorphous, compoTcd of fibres “ole.e. 
adtiAflpg longitudinally, or in (lender four or fix Tided 
Texture fibrous. Fragments long fplinieiy, 
fo (harp that they can fcarcely be handled without in- 
Juryt External mitre glaffy or iilky, 3 to 4 ; iuteriuil 
0 . Tranfparency 2. Exceedingly brittle. I p. gr. 

2*95 to 3*493* Colour leek green ; fonictimes ve gi jg 
tOHWS grecnifli or lilvcr white ; loinctiims iinuul 
with jellowi(h or brownifti red. According to 13 cig- 
rnau itk\compofed of 72.0 filiea, 

' ' , y 1 2. 7 carboiiat of inagncfi j, 

6.0 carbonat of lime, 

< 7.0 oxyd of iron, 

2.0 alumina. 

99.7 V •O/bf. ie. 

.i . Cjjnus XXI. sL. 

/ SPECIES I. Sliiftofe honiftjiie f . O XXI 5.% 

/The flruAure of this done is (laiy. I.ullre from ' 

to. I. Commonly opaque, llardnek 9 to 10. 
gr. from 2.596 to 2.6^ i. Colour daiL bluilh or black- 
iftt grey. Infnfibh: fer/e. 

rariefy i. Siliceous ftiiilns. 

^ Commonly interfeCted by reddifh veins of iron ftnnc. 

Erasure fplintery. Luilre 0. TuinTparency from c 
to I ■ 

Variety 2. Bafanitc or Lydian ftone. 

Commonly interfefted by veins of quartz. Fr, i6>ure 
event fo:r.etimes inclining to coiichoidal. Lultre Tearec 
1; Hardnefs lO. Sp. gr. 2.596. Powder black. 

Colour .greyilh black. 

This, or a ftone fimilar to it, was ufed by the an* 
cieuts as a touchftoiie. 1 hey drew the metal to be ex- 
amined ahmg the ftone, and judged of its parity by 
E e 2 tlie 


M I N E'R A L 0 G? Y. 


(k) Kirw. Jilin. I. 165, Is this the /reiwo/iVe of Werner ? It certainly is not the trrm/ite of the French 
niiijcralogills, 

(i.^ l lencc the name pyroxm given it by Hauy ; from prCy and a Jinin^^r. It means, as he himTelf 
explains it, a Jirati^er in the rectum off re. By this he means to indicate, that pyroxen, ihougli prefent in lava, 
ij not a volcanic prodwAion. • 

(m) In this and the following fpccica wc have followed Mr Kirwan’s new arrangement cxaAIy, without tven 
venturing to give the fynonimes c f other authors. 'Fhe deferiptions which have been given are lo many .1 id in- 
complete, and the minerals themfelvcs arc (till (o impcifcdly knowit, and have got fo many names, that no j)ait 
oi mineralogy is in a (late of greater conAiTion. 
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G. XXll. 
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Zircon. 
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333* 
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JEarthi and the colour of ihc metallic ftreak. On this account 
they called it /Ac trhr. They called it alio 

utitfi Jhne^ becatifc, as Theophraftus informs us, it was 
luund moll abundantly in the river Tniolus in Lydiaf. 

A fpecimen of the liiil variety, analyfcd by Wirg- 
!i‘h, coiitaiiicd 75.O filica, 
jo.o lime, 

.t.f) magnefia, 

^.5 iron, 

5.2 carbon. 

. . 

Tb.is fpec'cs is railier a mechanical mixture tlian a 
chemical combination. 

OkNUS XXIT. zs. 

SFVcifs I. Zircon 
'J ir^Qfi — Hyacinths 

1 his ftopc is brought from Ceylon, and found alfo 
in France, Spain, and other parts of Europe. |i is 
commonly cry Hall i zed. 'fhe primitive form of its ^ry- 
§ Fig. ij. fiaU is an uillahcdron^, compofed of two four- Tided py- 
ramids applied bafe to bafe, whofe tides are ifofceteB. 
tiiaiigles (n ). The inclination of the Tides of the fame 
pyramid to each other is 124*^ 12' ; the inclination of 
the tides of one pyramid to ihofe of another 82^50'. 
The foil'd angle at the apex is 73^44't' varieties 
of the cryttalline forms of zircon amount to feven. In 
fomc cafes there is a four Tided prithi interpoTed her 
tween tlie pyramids of the primitive form ; lomctimea 
all the angles of this prifm are weanling, and two fmall 
triangular faces in place of each ; fonietimes the cry- 
Aals ate dodecahedrons, compofed of a flat fonr-Tidtd 
prilm with hexagonal faces, terminated by four iidcd 
yPig. % 6 , fummita with rhomboidal faces [j ; fometimea the edges 
of this pvifm, fometimes the edges where the priTm and 
fummit join, and foineiimrs both together, are wanting, 
and we hnd fmall faces in their place. For an accuratct 
defeription and figure of thefc varieties, we refer to Mr. 
Hauy j;. 

The texture of the zircon is foliated. InternaMiliIre 
3. Traiifparency £10014 to 2. Caufes a very great 
double rtfradion. Hardnefs from 10 to i6. Sp. gr. 
from 4.2 to 4.16? t- Colour commonly reddifli or yel- 
low! (h ; fometimes it is limpid. 

liefore the blow pipe it lofes its colour, but not ita 
iranfparency. With borax it melts into a tranfparent 
glafs. Inlufible with fixed alkali and roicrocofinic fak. 

I. The variety fornieily called hyacinth is of a ych 
lowifli led colour, mixed ivith brown. Its furf'ace is 
'hiooth. Its luilre 3. Its tranfparency 3 to 4. 

a. 'The variety formerly called jargon of Ccyion^ is 
cither grey, gretnifh, yellowifh brown, reddifli brown, 
or violet. It has little external luitre. Is fometimes' 
nearly opaque. 

The hrli variety, according to the analyfisof Vauque* 
lin, is compofed of 64.3 zirconiu, 

32.0 filiea, 

2.0 oxyd of iroru 


A L a O T. Uafa L 

A rpecimen analyfed by Klaproth contdhied 

70.0 zirconia, 

25.0 lilica, 

0.5 oxyd of iron. 

195.5 i ^ ^ 

The ffcond varh'ly, according to Klaproth, who dif-i* 

covtred the Ciimpunent parts of both thefc lloncs, con- 
tains 68.0 zirconia, 

31.5 lilica, 

0.5 nickel and iron. 


f Vany, 
^out . iU 
Min. 

zxvi. 91. 
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Order II. SAL’I^IE STONES. 

all 


f llfid. U 
21 ^. 


ao6. 


98i^ 


Under this order we comprehend all the minerals ocncnv 
which confiil of an earthy bafis combined with an acid. 

I'hey naturally divide themfelves into five genera. We 
(hall dcTcribe them in the following order. 

L CAbCAAEOUS SAIrTS. 

Carbonat of lime, 

Sulpbai of lime, 

Phofphat of llmei 
Fluat of lime, 

Borat of lime. 

XL BARYTrC SALTS. 

Carbonat of barytes, 

Sulpfaat of barytesr 

HI. STRONTITIC SAI.TS« 

Carbonat of Ihontitcs, . 

Sulphat of ftrontites. . 

IV. MAQNSSIAN SALTS. 

iiulphat of magoeljafc. 

. V. ALUMINOUS.8ALTS. 

Alum,. 

GeUVS I. CALCARfOUS SALTS. C^I. CaTcK,. 

This geniw comprehends all the combinations of 
and acids which , form a part of the mineral kingdom. 

sracixs i. Carbonat of lime. Carh^iaa 

No other mineral ran be coiiipared with >carbonat of <>f l>n)<^ 
lifoe in the abundance with which it is fcattcrcd over 
the earth. Many mountains conflft of it entirely, and 
hardly a country is to be found on the £iCe of the globe, 
where, under the names of limeflone, chalk, marble, 
fpar, it does not conttitute a greater or Imaller pan of 
the mineral riches. 

It is often amorphous, often ftalaAitical, a/id often 
cryftalHzed. The primitive form of its cryitab is a pa^ 
rallelopiped, whofe (ides are rhombs, with angles of 770 
3D' and loz” 30' 4:. Its integrant tmolcculrs have the (Fig* aS- 
fame form. I'he varieties of its cryflals amount to more 
than 40 ; for a defeription and figure ot ^whicli wc re- 
fer to Rome lie Lijle * and Many (0). « Cryftui.w 

When cryllallized, its texture is foliated ; when amor- 497* 
phous, its ilru£lurc is fometimes foliated, fometimes 
llriated, fometimes granular, and fometimes earthy. Its 
* Irftrc 


(n) Let ABC (fig. 27. ) be one of the Wes. Draw the perpendicular BD; then AB s 5, BD =: 4, AD = 3. 

(o) EJlii d'unc Theorr^ &c p. 7? — Jluv, dc Phyf. 179^, Augull, p. 1 14. — 'Jour.d'^UiL Nat. 1792, Fe- 
bruary, p. de Chim. XVll. 249. 5 cc. — Jour de N*' X^CVIIL 3C4, 



Order II. MINERALOGY. 


Uarihsaud luftrc.variVs from o to ^4 Tranfparency from o to 4. 

6t<.Mjc8. 2^ caufcfi double refraction ; and it i# the only mineral 

whicli caiifcs double refraction throug^h two parallel 
factii of the cryttal. Ilardiufs from 3 to 9. Sp. j^r. 
from 2.315 to 2.7H. Colour, when pure, white, ilf- 
ftrvcfccs violently with iimriatii; acid, and diffolveft com- 
pletely, or leaves but a fmall rdiduuin. The folution 
is colourlefs. 

This fpecicft occurs in a great vanVty of forms ; and 
therefore has been fiihdividcd into numerous varieties. 
All ilufe may be convcnienily arranged under two ge- 
neral divifions. 

I. Soft carbonat of lime. 

Variety f.* Agaric mineral. 

JifounMin or mountain meal gf the Germans. 

'I his variety is found in the clefts of rocks, or the 
bottom of lakes. It is nearly in the Hate of powder ; 
of a white colour, fotnetimes with a (hade of yellow ; 
and fo light, that it 'almoft Aorfts on water. 

Varhty 2. Chalk. 

The colour of chalk is white, Cometimes with a (hade 
of yellow. Luilre o. Opaqtie. Hardntfs 5 to 4. Sp. 
gr. from 2.3 1 5 to i.(S<57'. Texture earthy. Adheres 
Sightly to the tongue. Feels dry. Stains Site lingers, 
and marks. Falls to fiowder in water. It generally 
contains about of alumina, and water | the 

reft is carbonat of lime. 

Fancty 3. Arenaceous Kmeftone. 

Colour yeBowi(h white. Luitre i. Tranfparency 
I. So brittle, that fmall pieces crumble to powder be- 
tween the Angers. Sp. gr. 2.742. Phofphorefces in 
the dark when feraped with a knife, but not when heat<* 
ed. It conliib almoit entirely of pure carbonat of lime. 

P'arifty 4. Teftaccous tuii. 

The colour of this variety is ydlowilh or greyilh 
white. It is exceedingly porous and brittle ; and is ei- 
der compofed of brt^en fliells, or refembles mortar 
containing (hells ; or it confiAs of f ftulous concredons 
vaiiouAy ramified, and refembIing,ino&; 

II. Indurated carbonat of lime. 

VarUty I4 Compad limeftone. 

The texture of this variety is coiitpad. It lias littk 
luAre ; and is mod coromohly opaque. Hardnefik 5 to 
8. Sp. gr. 1.3864 to 2.72. Colour greyt with vari- 
ous Aiadcs of other colours. It laoft commonly con- 
tains about T^th of alumina, oxyd of iron, kc , ; the rell 
is carbonat of lime. This variety is- ufually burnt as 
lime. 

Variety 2, Granularly foliated limeAone. 

StruAurc'fometimes (laty . Texture foliated and gra- 
nular. ”Lulhe 2 to I. I'ranfparency a to 1. Hard- 
Vicfs 7 to 8. Sp. gr. 2.71 to 2. 83 76. Colour white, 
pf various Aisdes from otbtr colours. 

Varidy 3. Sparry limeAone. 

Strndurc /parry. Texture foliated. Fragments 
rhomhoklal. I^uAre 2 to 3. Tranfparency from 2 to 
4 ; fumetimes 1 . Hardnefs 5 to 6. Sp. gr. from 2.693 
to 2.718. Colour while: oiteri with various (hades of 
other cedoure. To this variety belong all the cryltah 
of carbonat of lime. * 

Variety Striated limeAone. 

Texture Ariaicd or fibrous. LuAre i to o. Tranf- 
parcncy 2 to 1. Mardnefs 5 to 7. Sp. gr. commonly 
fbom 2.6 to 2.77. Colours various. 


V ane/y y. Swj'nc Hone. S Imc 

Texture often earthy, l-'ndarc often fplintcry. 

LuAre 1 to c. Trar.fpareacy c to i. Ilardncfs 6 to ^ 

7. Sp. gr. 2.701 to 2.7121. Colour daik grey, of 
various (hades. Whc'i teraped 01 pounded, it emits an 
uriiinus or garlic fmeil. 

Varifty 6. Oviform. 

This variety confAa of ?. n umber of fmall rouivl bo- 
dies, clofcly comnj6tcd tcjgcthfr. LuArt o. Tranf- 
parcricy o or i. Hardntfs 6 to 7. 

spKciPs 2. Sulphat of lime. Sdjhltcf 

Cypfum St Unite, 1 me. 

This mineral i* t' iind abundantly in Germany, 

France, Ei gl.ind, Xt.ily, dec. 

It is found fomc times in amorphous mafu*:, fotnetimes 
in powder, and fonietimes cryAalli/cd. The primitive 
form of its cryAals, according to Rome de l.ille, u a 
decaliedron t, which may beconceiven as two It.ur fided ^ 
liyrarnids, applied bsfe to bale, and which, iiiAead tf 
termi.nating in pointed fummits. arc truncated near 
their bafes ; fo that the Adcs of the pyramids are iia- 
pexiums, and they terminate each in a rhomb. TKtfe 
rhombs are the latgeli faces of the The angles 

of the rhombs are 52'* and 158^. The inclinruiun i.f 
two oppofite faces of one pyramid to tlie two (Imihir 
facet of the other pyramid is 145^, tluit of the other 
facet Jio^ Sometimes fome «f the facts arc eloiiga- ^ ^ ; 

ted: foxnetimes it cryllallizts in fixTiJed pnTms, termi- \ ' 

nated by three or four fulcd fummits, or by an indeter- 
minate number of curvilinear faces. For a dtfcri[)tion 
and figure of ihefc varittics, we refer to J^onte tie LtjL f . |. 

The texture of fulphat of lime is raoA commonly fo- 
liated. LuAre from o to 4. Tranfparency from o to 
4. It caufes double refraction. Its hardnefs does not 
exceed 4. Its fp. gr. from 1.872 to 2.311. Colom 
commonly white or grey. 

Before the blow-pipe, it melts into a Mliite enamel, 
provided the blue Aamc he n^ade to play upon tlio edges 
of ita laminie. When the Aame is diFcded aguinlt its 
faces, the mineral falh into powder]*. ) L# 

It does not effervefee with muriatic acid, except it 
be ifOpurn' ; and it dots not diOblve in it. 

The following varieties of this mineral are dcfcrving ’ ’ ^ ^ 
of attention. 

V ariety i , Broad foliated fiilplnl . 

Texture broad foliated. J..uftre glafsy, from 4 to 7. 
Tranfparency from 4 to 3. Hardnefs Sp. gr. 

2.311- Colour grey, oAcn with a (liade of yellow. 

Variety 2. Grano-foliated fulphat. 

Texture foliated, and at the fame time granular; fo that 
it cofily crumbles into powder. LuAre 2 to 3. Tratif- 
parency a to 3. Hardnefs 4 to . Sp.gr. fiXira 2.27410 
2.310. Feels foft. Colour white or grey, often with 
a tinge of yellow, blue, or green ; (bmetimes iielh red, 
brown, or olive green. 

Variety 3. Fibrous fulphat. 

Texture fibrous. Fragments long fplintcry. LuAre 
2 to 3. Tranfparency 2 to i ; fonietimes 3. Haidnefs 
4, Brittle. Sp. gr. 2.300. Colour white, often with 
a Aiade of grey, yellow, or red ; fometimes AeAi red, and 
fonietimes honey yellow ; fometimes fever al of ihefe co- 
lours meet in Aripes. 

Variety 4. Compa£l fulphat. 

Texture compatt. LuAte i or o. I'ranfparcncy 2 to 
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}\iriity 5. l’aiiii.i..eoiis lu'j'liat. 
or ilie L’i)nf:iKiiCt: oT mca'. }.ii!trc o. OpaijMe. 
Seateilv <inks in \v:ittr. Is iiol Lp'iity l-^twiTn tlit titl!». 
iVtlj ilry aiul imaj>TO. Ct)lour white. Wlitn iicatci 
btlow rcdni'fji, ii bccv inea of d dazzling while. 

sprciKs 3. rhofphat of lime. 
ylpjtUt -^Fho/photitc — ChryJhhte^-^{ the French, 
'^rfiis fublfance is fouir.^jin Spain, where It forms 
whole rnouutahis, and in ditferent: parta of Germany. 
It Is lomeiimes ariiorphoTW, and fometimes etyftaUixed* 
The primitive foint of its c‘)fta!s is a regular Ax^ded 
prifm J. Its integrant molecule is a regular triangular 
priftn, whofc height is t() a tide of* itsbalc as I 
.Sometimes the clges of the priiritive hexagonal prifm 
are wanting, and fmdll faces in their place ; foruetituts 
there ai e fmall faces in (lead of the cd^fes which tcrmi* 
nate the piifin ; fometimes thefe- two rarjftics are unity 
ed \ lumecimee the tenuinating edges aiidihe angles of 
the prilm are replaced by fmall faces f ; and fometirod 
p-lfm is terminated by four-fided pyramids ^. 

Its texture is foliated. Its fraAure uneven^ tending 
to conchoid'tl. External lullre from 2 to 3, intcrod 
3 to 2. Tranfparency from 4 to 2, CauGi^ Gliglc ft* 
fratlion, Hardiicfa 6 to 7. Brittle. , S;i> gtti .ftpm 
2.82^9 to 3.218. Colour commonly green or. 
ii>mctlines blown, red, blue, and evcn.purpkt 

It is infuGble by the blow-pipe. When its powder 
ii thrown upon burning coals, it emits a yeltowift green 
phorphorefeent light. It is foluLle in muriatic acid 
without eliVivefccnce or dccompofition, and tbc.folutioil 
often beco|T»cs gelatinous, 

. il licit s .-j. Fluat of lime. 

■ F/udf\ 

This mineral is found abundantly in different CQUQ* 
tries, particularly in Dcrbyfhirc. It is both aroorphoui 
iind cryftalhzed, . 

'I'hc primitive form of its cry ff ala is the regular o£Io« 
hedron ; that of its integrant molecules the regular te- 
tialitdron The varieties gf Its cry dais hitherto ob- 
fe rved amount to 7. Thcfe are the primitive oftohe* 
dion ; the cube; the rhomboidal dodecahedron; the 
cubo oftuhechon j, which has both the fiuretof tliectibe 
•and of the o6lohcdron ; the ofiohedron wanting the 
idgesj the cube wanting the edga, and cither one 
f,!cr f. or two faces in place of each. For adefciiption 
urd ligurc ot ilicfe we refer to Hfr l^uuy :j-. 

*1 he texture of fluat of Kinc is foliated. Lullre from 
; t^) fometimes 0. Tranfparency from 2 to 4, fnmc« 
t'liK i- I. Caufes fingle refra^Hon. Harduefs 8. Very 
t-'nU. .Sp ;fr. fiam ^094^ to 3.1911. ColourH nim.c- 
nuis i^'d, violet, yreen, led yellow; black t/h purple. Its 
powdtr ihiowii iij.uii I'ol coals emits a bluifti 01 grccniOi 
hglif. 'i'wo p;cci'j t?r it rubbed in the dark pholpho- 
rcfcc. It de-rcpltritcs when hr ated. Before the bbw- 
pipe It melts inlo a t'ani'paitnt glafs “I;. 

ft admits of a pnlid/, and it. idtcn formed into vales 
and other ornameiiis. 

, ' ' ' Si’ECiis 5. Pdrnt i/Ti-fu:. 

IloraA^tt 

This mineral has hccu fnilu ■ at Kalkl-crg near Lu- 
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I ’'- -.’..ig. fe.itcd in a hed of fulphat of lime. It is cry- 

iL.i'Ji/.id. 'I'hc primitive form of its oiyllals is the , 

ciibi y., Ill geneul, ^.U t!ie and angles uf the ^ 

ii'e truiii Hied ; hrmetimes, however, only the al- y,,,.,/./*, * 

iL-riuitc angles are irune.iltd *. 'I he lize of the ciyilals 
dues not exceed luif an inch. * P* 

The texture of this mineral Is compaft. Its fradlurc and 
fiat com hoidal. External iullrc 3 ; internal, greafy, Wtjhum^ 
sj. Traiifpareucy from .2 to 3. l lardncfs 9 to lo. Sp. 
gr. 2.566. Colourgreyiih white, fome times palTiLg in- 
to grccni(h white or purpliih. . , ' 

‘When heated it becomes eledric ; and the angles of 
the cube arc alternately pofitivt and negative f. . fHavy, UtA 
Before the blow-pip'e it froths, emits a green ifli light, 
and is converted into a yellowifli' enamel, gamifhed with **' 
fmall points, which, if the heat be. continued, dart out 
in'fpaiksll. ULsUfvtf^ 

• According to Weffrum,' who -difeovered its ootupo^ 7 ^*'- * 
fient parts, it contains 69 boracic acid, ■ 

13.5 magntiSa, > 

It* lime, 

'>T' aluimna,;. ' • 

« , ivi-filibiiij*;;’'- ■ ' ' 

• ■ - ' 1 / iroiiV '>’ ‘.V'.; \ " ‘ 
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SPECIES f. CarlMtnat of barytes. 


‘-4' ■ 06 ff*-' ' . • ■'»' iAnti.Jt' 

‘ , atmAu 

SPKCIE8 o. ^ltrat of hme. . 116. 

Found abundantly mixed with native nitre. For a . 
deferiphon fee the article Chkmi stay in this 
iar«/, n‘* 672. 

^ ^ GbMVS ii. BASYTIC SALTS. O u Ba- 

I’bis gcmis comprehends the combinations of barytes O 
•wkh adds. . • 

toy 

Carhonatsf' 
! hirytei. 

This miner^ was difeover^ hy Dr Witherinj^; Hence 
. Werner ha3..givca it the name of wii berth. It is found 
both amorphous and cryftailixed. The cryflals are. pc- 
tohedrons or dodecahedrons, conlifting ot four or fix 
Tided pyramids.applied bafe to bale ; fometimes th^ fix* 
fiJcd.,pyTarnids are feparated by a prifini Tometi^s fe- 
vcral of thefc prifaui-ar? jpined togethet' fn the form of 
a flar. . ^ 

Its texture Is fibirbus. fu Aa6l.iurc'conchpidd. Its 
fragments long fplinlcry. Luflrc 7 . Tranfparency t 
to 3* Hardnefs 5 to 6. Brillle, Sp. gr. 4 3 to 4.338. 

CoLur greenilh white. When heated it becomes opaque, 
ha powder pliufphorefces when thrown on bu.ming 
coals*. ‘ ^ ^ sjWv, 

It is folublc with effervcfccnce in muriaftlc acid. The 

folution h colOlivlefK. * 

According to Pelklier it contains 

62 barytes'. , . ^ 

22 c u’bouic aci-f, 
f 6 vvattr. • * 


jc:f 
spi:cir-s 2 . 


f yoiir* de 

Min. 

XKl. p 46 . 
104 
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Sulphat of baiytes. 

• Horofr/crufc, 

I lii i niinttal is found abundantly in many count rli'S, 
lartitulaily in Eriiain. It is foraetin\«j in powder,' of. '** 
t« II in aniorplioui ma/Tcs, and often cryKallir.ed. The 
piiiniii'e fonn of its crvttils in a reiUiguUr prifm, 

• vliofc 



Order If. 

Earth' A!’d h-'i^es art* ihonths, with an^Tlc>r, of ioi‘* 3'' r^nd 

St ;[ ^ v3nt:ti<8 (d' ils cryllals au- \it) nun **- 

fH.j/-' hf For a dfrciiptiofi and fi)»ure of them we reter 

,/ to Ro'^i r/r /d/?-* jl aiv? //m/r fhc iT.cill c<Jmir.oii va- 

7 bro,it',h rittiea are the O(")ohalron »*ith cuneiform fummita, the 
y, iiv. Ijx {'owr hded prifm, the hcxanjrular table with be- 
esV^' ^ veiled edires. Sometimes thefe cry (tala are needle form. 
mhiii- snd? Its texture ip commonly foliated. Lullrc from o to 
jfun de 2. ’I'ranfparency from 2 to 0 ; in fomj; cafes 3 or 4. 
Cbim wi.j. from 5 to 6? Sp. gr. from 4.4 to 4.44. Co- 

lour commonly v\ 4 utf|, with a* (hade of yellow, red^ 
blue, or brown. ' '♦ r ^ 

' When heated 'it decrepitates. It if fufible ptrfe^hj 
the blue flame. of the blow-pipe, aodl is converted into 
fulphur^t of barytes.* ‘Soluble in no acid except the 
fulphuric ; aiid precipitated from it by water. 

Variety Foliated fulphat. 

I-ullrc 3 to 3. Xi;anrparcncy from 4 to 2, fome. 
tiV'efi r. Colours white, reddifti, blulfh, yellowi(b| 
bUclisi, greenift. Mr ’WTerner fubdivides this vaneiy 
i nto thixe, according to the nature of the texture* Thefe 
• three fubdivi^oipiS 
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22 ? 

Icfs tiT.r.fparcnt. Haidncfa c. Sp. c(t. from j.ji to 
3.96. C.ilour inoft c >mmon]y a fine* iky blue ; fume- 
tiiT.rfl rcdclilli ; loimtiuub whiti% or nearly cr^Ioiirltfs ./*Y, 

Klaproth rdiind a Ipcrimen of thirj mineral from Penn- * 

fylvania compofed of 5H llrontites, 

42 iulphurlc acid. 


f -. ur . ill. 

i*- 


1 oc f i 

According to the analyiis of Mr Ch> field, the ful-'** 
phat of ftrontites found near Briftol is compolVd of 
58.25 (Irontites, 

41*75 fnlpliuric acid of 2.24, and a liltk* iron t Rdd. A7- 

».,■■■ III.W chidfon s 

, 100.00 >«r/;u/. 

Acconling to the analyfis of Vauquelio, the fiilpitat 
of ttrpni ites fbund* at Bouvron in France, which was 
conUminated with . i of carbonat of lime, is cornpofej 
of 54 ftrontites, 

, . . r , , 45 fulphuric acid. 


{ cU 

X.l\Vii. 6 ’. 


^ curve 

' Textui^ flbioasi tibres epnvergi^ to a common 
centre. Luftre filky dr waxy,, 2. ' Trinfparency 2 to 
1. Hardncrs.5. Colours yelldwifli. blui(h, reddifh. 

Variety'^, . CompaA fulphat. 

Texture compact, Luftre o to i. 'iVanfparency i 
to 0. i'eds mesgre. Almoft conftantly impure. Co- 
lours light yellow, ted, or bine. 

. . Variety Earthy fulphat. 

' ,1“ the form of coarfc dufty particlci», (lightly cohe* 

ring. Colour reddifh 6r ycllowiih white. 

' O^Yit. Qe'mus til., Srac^NTiTic SaiIts. ^ 

.Strontiric This genus com'br^bcttdp all ibc^ cbmbitialidhs. of 
f h** Brhntites an/ acids' which a part of the mheral 

kingdom. 

f’Arbriiat<f srECfES T. Carbonat of ttrontifes. 

Prerirites- . This mioeral was ftrft difeovered in the lead mine of 
Stnintiom ju Argylclhiie ; and fmee that time it is faid 
to have been difcpvered, t^ughnm in great abundance, 
in other countries It js fomd atporpHoua, and alfo cry- 
ftall /cd in needles/ whicbraccordiiag loHauy, are re- 
gdla’ fix fided pfifins. 

Its texture is fibrotis ; the fibres converge. Fradurc 
uneven, I.nftre a. Tianl’parcncy 2. Hardntfs 5. Sp. . 
<*r. from 3,^ to 3.6!^. Colour light green. Docs not 
decrepitate w'hen heated. Dtforc the blow pipe be- 
( oiTiis opa^jie and w’liite, but does not melt. With 
borax efR.rvefcc8, and melts into a ti-anfoarcnt colour- 
• lt.f* Effervcfcts witli miirlRtic acid, and is totally 

(lilfulvcd. The folullon^tlDgei flame purple. 

• • i 

3 ’i!plu^t if SPi.ciKs i. Sulphat of llioiitius. 

liroiititcs. • ^ • Cfifjiine,^ 

This miner?.l has been found in Pcnnfylvania, in Ger- 
many,’ in France, in Sicily, and Britain. It was llrll 
dilenvered near Biiflol by Mr Clryficltl. There it is 
found in luch abundance, that it has been cinplcyed in 
imnding the roads, . • 

. It occurs both amorphous and cryfialll/ed. The 
crylials arc molt commonly bevelled tables, fomelinies 
rhoniboidal cubes. Its texture is tbliatcd. Muic or 
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Genus IV. magnesian salts. 

This genus comprehends the combinations of magne- 
fia and acids which occur in the mineral kingdom. On- *^* 

Ijr two fptcies have hitherto been found ; nair.cly, 

SPECIES l« .Sulphat of mignefia. 

It is foancl in Spain, Bohemia, Britain, 
entkirs joto the compofidon of many mineral waters. 

• Sbfta drfcriptkm of it, we refer to Cm Min-r.v, 

1(533. SkppK 

SM\CIF.8 2. N*trat of magnefia. 

'Found fomctiincs afTociaud wiili nitre, 
fciiptiooifec Chemistry, n® 674. 

Genus V, aluminous salts, r; v!*a!^- 

\ ^niis genus compreliends thofc combinations c I’ .ln. pi i»:yus 
mhia.and acklj which occur in the. nm cial kingihnn. ^ *1* •• 

SPECIES T. Al'im. Aiuir. 

Tills fait is found in cryttaU, in fufi inaiLr^, v\ 'lakc^, 
and in vifjibly mixed with ihe (bu. For a c!:K rlptiou, 
we iricr to Cnemis 1 uy, 630. 
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Order III. AGGRFGATr..^. 

T:us order compfeheaJ.s all niecbani(:.-il n.ix uu j 
earths and ftoncs lounJ in the iuIn(.K-.i kiiiiTvloui. I'lnic 
are exceedingly nuir.ercus : the mountains lu;.: 
the mould on which vegetables gix)w, and incited the 
greater part of the globes may be confidcud a;, e >mpo. 
kd of them. A complete defeription of be- 

longs rather to geology than mineralogy, li ^vmuIo be 
imoroper, ibtrcfore, to treat of tliem iully l.cre. lJn>: 
tliey cannot be altogether omitted ; bccanjc le- 
gates arc the fir A fublianccs w hich prelent thcinfclvcs 
the view* of the pratfical mincralogift, and btc nu*, 
without being acquainted with the names and cornpiw 
cent paits of many of them, the moft valuable miiK ra- 
logic;*! works Ofu;ld not. be underflood. r 

.\ggrcgates may be comprehended u-ider f-v r ‘ 

fioirs : I. Mixiuivs of rarths ; 2. Ainorpht'iis frognui r. 
of rtones ai^glulinatcd together; 3. Cryitalli/Ai! Hoik's, 
either agghilijiaU'd to*;cilicr or with ainoip|j«.Mis ftoncs ; 

4. Agijrcgiitcb (oran.d by fire. It will be c\c»c ingly* 

coavinicut 


> 1 . 
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•Eart}i and convenitiu in ircat ca<.h of llicfc fepardtrly- AVc ihall 
, cliviHc iliis order into four fcdloii.^. 

Seer. I. of Earths. 


'*4 

Cmjp. 


ilf 

porcelain 

»;lay. 


Tiir moil common tiulliy agerrepfatea may be com- 

puliLiiJed ihc followinjr j^ciicia: 

J. Clay, 

2 . Colorific caithf, 

3 - Mirl* 

4. Mould. 

OtNOS r. (LAV. 

Clay Is a mixture of alumina and filica in varioiift 
jirt portions. The alu::;ina is in a ftate of an impalpable 
|)owder ; but the filica is alniofl always in frnall ftonea, 
large enough to bt diflingulflied by the eye. ClaVt 
therefore, exhibits the charader of alumina, and not of 
lilica, even when this laft ingredient predominates. Tlic 
particles of filica are already combined with each other ; 
and they have fo flrong an affinity for each other, that 
few bodies can feparate them; whereas the alumina, not 
being corrihined, readily difplays the charadlera which 
diilinguiOi it from other bodies, tiefides alumina and 
filica, clay often contains carbonat of lime, of magnefia, 
barytes, ox yd of iron, &c. And as clay is merely a 
meclianical mixture, the proportion of ita ir^redicnts is 
exceedingly various. 

Clay has been divided into the following fpecies : 

spfeciRs 1. Porcelain clay. 

Its texture Is eatthy. Its luftre 0. Opaque. Hard<- 
iicfs Sp.gr. from 2.23 to 2.4. Cobnr white, 
fometiines with a (hade of yellow or red. Adhcrea 
nightly to the tongue. Peels fofe. Palls to powder in 
water. 

A ipccimen, analyfed by HaiTenfratz, contained 
62 dlica, 

19 alumina, 

1 2 xnagnefia, 

7 fulphai of barytes. 


♦ Affn. df 
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A fpcciraen, analyftd by Mr WedgewooJ, contained 
60 alumina, 

2^ filica, 

1 2 air of water. 


TiA 

ronftm jn «jpi'riKs 2. Common clay. 

^lay- Its texture is earthy. I.ullre o. Opaque. Hard- 

nefs 3 to (). Sp. gr. 1.8 to 2 . 68 . Adheres flightly 
fo the longue. Often feels greafy. Falls to powder iii 
water. Colour, when pure, while ; often tinged blue 
or yellow. 

Vanity i. Potter’s clay. 

Hardnefs 3 to 4. Sp. gr. 1.8 to 2. .Stains the fin- 
gers (lightly. Acquires ioim; polifh by fridion. Co- 
lour while ; often with a tinge of yellow or blue ; fomc- 
times brownifti, grccnifh, leddilh. 'Folally diffufibic in 
water ; and, whtn duly moiftened, very duftilc. 

P'arUty 2 . 1 ndurated clay, 

liarducfs 5 to 6. Does not diffufe itfelf in water, 
but falls to powder. Dil’covers hut little duftility. Co- 
lours grey, yellowiih, Wr.dh, green-fh, rcddilh, brown- 
ilh. 
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Variety 3, Shiftofe clay, Aj^gicgatoa 

otru6\ure (l.ity. Sp. gr. from 2 A» to 2,68. Feels 
fmooth. Streak white or grey. Colour commonly 
bluilli, or ycliowifh grey ; (bmelimc.i blackifh, reddifh, 
greenifh. Found in flrata. ufually in coal mines. 

'rhifl variety is fometiincs impregnated with bitumen. 

It is then called bituminous fliaie. 

. *17 

si»KCiEs 3. Lithomarga. Idthomirs 

Texture earthy. Fradtire conchordal. LuftrefromS' 

0 to 2. Opaque. Hardnefs 3 to 7. Sp. gr. when 
pretty hard, 2.815. Surface fmooth, and feels foapy. 

Adheres ftrongly to the tongue. Falls to pieces, ami 
then to powder, in water ; but does not diffufe itfelf 
through that liquid. Fufible fe into'a frothy mafs. 

Variety i. Friable lithomarga. 

Foitned of fcaly particles (lightly cohering. Luftre 

1 to o. Hardnefs t to 4. Exceedingly light. FVcls 

very fmooth, and affumes a polifh from the nail. Colour 
white i fometiincs tinged yellow or red. • 

Variety 2. Indurated lithomarga. 

Hardnefs 4 to 7. The fofter forts adhere very ftrong- 
ly to ifcc tongue when newly broken ; the harder very 
moderately. Coloura grey, yellow, red, brown, blue, 

A fpecimen of lithomarga from Ofmund, analyCedby 
Bergman, contaioed 60.0 filica, 

I t.o alumina, 

5.7 cafbonat of lime, 

4.7 oxyd of iron, 

0.5 carbonat of mtgoeGa, 

28.0 water suid air. 

99.9 1 

svectEs 4. Bolf. Bole. 

Texture earthy. Fraaorc coneboidaL Luftre o. 
Tranfparcncy fcarce i. Hardnefs 4. Sp. gr, from 1.4 
to 2. Acquires a polifti by friftion. Scarcely adheres 
to ihd tongue. Feels greafy. Colour yellow or brown; 
fometimes red ; fometimes fpotted. 

The lemniari earth which belongs to this fpecies, ac- 
cording to the anaiyfid of Bergman, contains 

47.0 filica, 

19.0 alumina, 

6.0 carbonat of magncfii, 

5*4 carbonat of lime, 

5.4 oxyd of iron, 

17.0 water and air. 

99.8 J: 

spKciEs 5. Fullers earth • 

Texture earthy. Struaure fometimes flkty. Frac- Fuicri 
turc impcrfcdly conchoidal. I.uftrc c. Opaque. 

Hatdnels 4. K eccives a poli(h from fridion. Does not 
adhere to the tongue. Feels ^reafy^ Colour ufually 
light green. 

A f|K*cimcn from Hampfhirc, analyfed by Bergman, 
contained 51.8 filica, 

2 ?.o alumina, 

3.3 carbonat of lime, 

3.7 oxyd of iron, 

• 0.7 carbonat of magnefia, 

15.5 moitture. 


trhkt.^ 
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♦Earths and Thil wrtli ig iifed by fullcrs to take the ffreafe out 
, of thcii cloth before they apply foap. It is cffential to 

fullcrH earth that the pariicfe of filica be very fnie, 
otherwife they would cut the cloth. Any clay, pof- 
j fcfTed of this lad property, may be confidcrod as fullers 

earth ; for it is the alumina alone which adls upon the 
cloth, on account of its itrong affinity for greafy fub* 
dances. 

e;jl. Co- Genus IT. Colorific Earths. 

lorofic The minerals belonging to thii genus confift of clay, 
earths. mixed with fo large a quantity of fomc colouring ingre. 

dient as to render them ufeful as paints. The colour- 
ing matter is commonly oxyd of iron, and fometimes 
charcoal. * ■ 

111 

jted chalk. srcciES I. Red chalk. 

Reddle. 

Texture earthy. Frafturc conchoidal. Liillre o. 
Opuquf. Hardnefs 4. Sp. gr. inconfidcrable. Co- 
lour (lark red. 

Feels rough. Stains the fingers. Adheres to the 
I ' tongue. Falls to powder in water. Does not become 
I dudfile. When heated it becomes black, and at 1 59" 

\ Wtdgewood melts into t greenifti yellow frothy enamel. 

I Compofed of clay and oxyd of iron. 


Ill 

JfeWow 

chalk. 
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SPECIES a. Yellow chalk. 

T^exturc earthy. Fraflure conchoidal. Hardnefs 3* 
Sp. gr incoufidenble. Colour ochre yellow. 

Feels fmooth or greafy. Stains the fingers. Ad- 
heres to the tongue. Falls to pieces in water. When 
heated becomes red; and at 156'' Wedgewood melts 
into a brown porous porcelain. 

According to Sage, it contains 
50 alumina, 

40 oxyd of iron, 

10 water, with feme fulphurxc acid. 

ICO* 

spEciBs 3. Black chalk. 

Strti£lure flaty. Texture earthy. Fragments fplin- 
tcry. Luftreo. Opaque. Hardnefs 5. Sp. gr. a. 144 
to 7.277. Colour black. Streak black. 

Feels frnooth. Adheres (lightly to the tongue. Docs 
not moulder in water. When heated to rednefs it be- 


comes reddlfli grey. 

According to Wiegleb, it is compofed of 
64.50 filica, 

1 1.25 alumina, 

1 T.oo charcoal, 

2.75 oxyd of iron, 

f Art. " 7.50 water. 

Clim. XXX. — 
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^spECir.s 4. Green earth. 

earth. Texture earthy. Luilre 0. Opaque. Hardnefs 6 
jr"* to Sp gr. 2.637. Colour green. 

Commonly feels fmooth. Docs not Aain the fingers. 
Often falls to powder in water. When heated it be- 
comes reddiffi brown ; and at 147*’ Wedgewood melts 
into'a black compa^l glafs. 

Compofed of clay, oxyds of iron and nickel. 

Gi'.nus III. Marl. 

A mixture of carbonat of lime and clay, in which the 
SuPPL. VoL. II. Part I. 
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carbonat confiderably exceeds the other ingredient, i. 
called marl. 

Its texture is earthy. Lullrc o. Opaque. Hiud- 
nefs Irom 4 to 8 ; foinetiiTK!^ In powder. Sp. gr. ttorn 
1.6 to 2.877. Colour ufually grey, often tinged with 
other colours. Effervefccs with acid.?. 

Some marls crumble into powder when expofed to tlie 
air; others retain tlieir liardiiefs for many years. 

Marls may be divided into two fpccics : i. 
which contain more lilica than alumina; 2. Thofe whicli 
contain more alumina than filica. Mr Ivirwati lias cal), 
cd the firlf of ihcfe Jifuv'juSf the fcc )iid t 

marls. Attention ffiuuld be paid to iln’s ditiinctiop. 
when marls arc ufed as a manure. 


c^atcj 
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Genus IV. Mould. (;. iv. 

By ntould ii meant the foil on which vegetables grow, 

It contains the following ingredients : filica, alumina, 
lime, magnefia (fometimes), iron, carbon derived from 
decayed vegetable and animal fubllancei, caiboT.ic acid, 
and water. And the good or had qualities of/iru ilc- 
pends upon a proper mixture of thefe ingredients, 'flu: 
iilica Is feldom in the Aate of an impalpable powder, but; 
ill grains of a greater or fmallcr fize : Its chief ufe leern j 
to be to keep the foil open and pervious to m*nlhire. 

If we pafs over the carbon, the Iron, and the cadionic 
ackl, the goodnefs of a foil depends upon its being able 
to retain the quantity of moiAurc wliich is proper for 
the nourifh merit of vegetables, and no more. Now the 
retentive power of a foil incrcafca with the proportion 
of its alumina, lime, or magnefia, and diminifhes as the 
proportion of its filica increafes. Hence it follows, that 
in a dry country, a fertile foil (hculd contain lef-» filica, 
and more of the other earths* than in a wet country. 

Giobert found a fertile foil near Turin, where it 
rains annually 30 inchce, to contain 
From 77 to 79 i:Iica, 

9 — 14 alumina, 

5 — 12 lime. 

Near Paris, where it rains about 20 inches anmjall - , 

Mr Tillet found a fertile foil to contaio 
Coaife fand 25 
Fine faiid 2 1 

— 46.0 filica, 

16.5 alumina, 

37.5 lime. 

The varieties of mould are too numerous to admit an®'* 
accurate defcriptioii ; we (hall content ourfclvcs, there- 
fore, with mentioning the mo(t remarkable. 

SPECIES I. Sand. 

This confiAs of fmall grains of filiceoiis ftoncs not 
cohering together, nor foftened by water. When the 
grains are of a large fizc, the foil is called ^ravil. 

SPECIES 2. Clay. 

This confifts of common clay mixed with dccajed ve- 
getable and animal fiibAances. 

SPECIES 3. Loam. 

Any foil which docs not cohere fo ftroiigly as jrlay, 
but more llrongly than chalk, in called ioam. J'lurc 
are many varieties of it. 'i’hc following aie the nudt 
common. 

F f Variety 
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Snnd. 


1:8 

Cl y- 


tz9 

Loani« 




1 

Till. 


i u 

C' l Siiiil- 
lio .r. 


• L'ni no 


• -4 
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uty I. Clayey loam; cidltJ alfo Jhvn^t ccU^ 
arid K)am. 

It confilh of a ir.Uture of cl iv and roarfe fand. 

yar'uty 2 . Chalky loam. 

A mixture of clay, chalk, and coarh fanJ ; the chalk 
pr^’dorniintif.^;. 

yjrii'fy 3. Sandy loam. 

\ mixture of the fame inj^redieiils; the fand amount- 
ing to .h or .9 ot the whoh. 

Si’Fcns 4. Till. 

'rri is :\ mixlurc i-f il:iv ami o>;yd of iion. It is of 
a icd c».)h.ur, vtiy iiard and heavy. 

Stcr. 1 1 . ’!yyrt-^ ,Uis (if umnrphous Jlones. 

Thk •'’ggivy.itcn which bchuig to this feiiton confiil 
of amoiplu.i:^, fiagnuuts f*f IhnicB cemented together, 
"rhey may be utluecd to the following genera: 

1. Sandlloiie, 

2. Puddingllcnc, 

3. Amygdaloid, 

4. Breccia. 

Gf.nu5 1. Sandstone. 

Small grains of faml, conlifting of quartz, flint, hom- 
floiie, tiliccous flullii 1, or fcirpa**, and fometimes of mi- 
ca. ct merited together, are denominated fandflones. 
fht > feel rough and faiidy ; nnd when not very hard, 
'afily crumhle into land. The cement or bads by which 
•he -frahis of finJ arc united to each other is of four 
kin.i' ; i.ruiieh , lime, alumina, hlica, iron. Sandilones, 
ili'.ie'oie, ni.'’.\ be divided into four fpecies. 

• ‘iiciFs I. Calcareous fiindllones. 

C?.lcarcoiis Ihin'.ilones ate meiely carbonat of lime or 
niail, vvitli a quantity of fand iiiterpofed between iu 
p.irilcki. 'riiough the quantity of fand, in many cafes, 
iar txcied.^ the lime, calcaieous fandflones are fametimes 
h)iind eiyllalli/ui : and, in fome cafes, the cryflals, as 
n 1. ht 1 e expected, liavc fome of tlie forms which di- 
.Sii.guiili c.viboiiat of hine. Thus the calcareous fand- 
jb)uc ol hoiinuinbltiui is cryftallized in rhomboidal 
t.dih'o. It contains according to the analyfis of Laf- 

62.5 liliceous fand, 

37.5 carbonat of lime. 
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(\ilcircouft fuudllmts have commonly an earthy tex- 
♦ mc. '1 heir fnrfacc is rough. riiclr hardnefs from 6 
*.1 7. '1 heir fp».cirjc gravity about J.5 or 2.6. Their 

Cid.jLir grey ; fometiint s yellowifli or brown. Thry are 
fonictiincs buincd for lime. 

, si'K'ii s 2. Aluminous fandftojic;. 

The bafis of argillaceous fandlltme.s h alumin?., or 
jidici clay. 1 heir flrirturc is often llafy. Their tex- 
in»e is curnpad, and cither line or coarfe gTiiiiitd, ac- 
corJiiig t) the fi/.c of the fand of which they are chief- 
ly compulcfl. Their hardntfs is from 6 to 8, or tveri 
Their colour is ufually guy, yellow, or brown. 

They are often formed iiuo mill ftonc^, filtering- 
Itones, and coarfe whet ftone .. 

SPECIES 3. Siliv-vous fiUiddnn«. 

ffiliccoiis fandflones conlill oi grams of rtiiid cement- 
ed together by filica, or fome fiibfl.uice which confilt.s 
chiefly of filica or flint. They arc iiuicli harder than 
any of the other fpecics* 


A L O G Y. 


Clafs r. 


.Sometimes floncB neenr, eoiirifllng of ^,iJ'inA of lime 'pg e^:ates 
cemented together with lilica. i hclc Hone? are alfo de- 
lumiir.ated filictous fandflones. ^ 

sptciEi; l*\ruiginous fuitlftone?. l'Viri!gi- 

'The iron which as a cunent in ferruginous fand- nous. 

Aone.s is not far ficm a metallic flare. \VIien iron is 
coinpUtely (ixydated, it lofcs the pioperty (d’ adiiig as 
a cement. This is the rcalon that ftriiiginous lancl- 
Ifoins, when expofccl to the air, almofl alwa)3 crumble 
into powder. 

The colour cf ferruginous fandflones is ufually dark 
red, yellow, or brown. The grains of fand which co:n- 
pofe them are often pretty large, /riieir hardnefs is 
commonly iiiconliderriLle. 
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Genus II. PnDDiNC. Stonf. O. If. Pud- 

Pebbles of quartz, flint, or other fimihir flones of admg flunc* 
round or cliptical form, from the lize of riipe feed to 
that of an egg, cemented together by a filiccous ce- ' 

ir.ent, often mixed with iron, have been deiiominatvd 
pudding Jiones. 

Pudding flones, of courfe, arc not irferior in hard- 
nefs to quartz, flint, chalcedony, dec. of which the peb- 
bles may conlifl. The colour of the cement is ufually 
yellow, brown, or red. Ita future is conchoidal. 

The finer forts of pudding flones are capable of a fine 
polifh ; the coarfe arc ufed tor miIl-flone«. ■* r ;; • 

c; HI. 

Genus HI. Amygdaloid. 

Rounded or cliptical mafles of chalcedony, zeolite, 
limeftonc, lithomarga, fteatites, green earth, garnets, 
horoblend, or opal, cemented together by a bafls of in- 
durated clay, trap, multen, walken or kragg, confti- 
tutc an amygdaloid. 

Amygdaloids arc opaque. They have no lull re. 

Their fradure is uneven Of conchoidal. Plardnt fs 6 to 
9. I'hcir colouis arc as various as the ingredients of 
' which they arc cumpored. 

Genus IV. hreccia. G. iV. 

Angular fragmerls of the fame fpcLUs of flone agglu- lircccU, 
linated together, conflitiitc a Ireccta. Thus 
breccia conlifls of fragments of mai-ble cemented toge- 
ther by means of lime. 

Sect. III. /Iggregatfs of Cryjluls, 

Tjir inireralb belonging to ihia fctlion confilt cithtr 
of cryflals of ('ifhu nl kinds cemented together, or ci 
cryflalH and amorphous flonis cemented together. 

They may be t educed under the following genera. 

1. Granite. 

2. Sicnite. * 

3. Granaiiue. 

d, Granitell. 

V Cianil'te. ’ 

6 . 'riap. 

7. Porphyry. 

GtNUS I. GRAM?.... 

A.n aggicgate of fillpaih, quartz, and mica, \v]»at-Dflc 
ever he the li/e or the fq-ure of the ingredients, Jc- 
iiomiujicd gnimh\ Tim aggregate may be divided 
into two fpeciep, namely, common granite, and jhiiloL' 
gr-nitc o. ijnciU ^ 

SPECIES I. Common granite. 

Ila lliuciurc is always granular. The felfparis often 

amor- 
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Couirnerij 
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and 

iituJiJs 
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G :icir»- 


141 

G.W. Sie- 
tjiu. 


14.? 

C. ll! Ora- 
F.iM'C. 


uTn()rphr>\i‘'-, and c*>!ii\Itnte3 iTiuft fiiqiicnlly the greatcll 
pAVl of the aggrcg.iie. 

Common graniUb dilTermnch in their appearance, ac- 
cotdiiig to tlie ll?..*, proportion, oihrur, iiJM tigure of 
their component part<i 'r!n:y are er'inmotily very hard: 
'Iheir fpccilic gravity varies from 2 to 

spiTiTs 2. Sliiftiife granite or gneifi. 

The ftriichire of giurfs lo always llaty, and lliis con- 
ftitutes its Ipecihe ehaiaiter. In gneih, tl;t proportion 
of qnurt/. ?nd felfpar is nearly equal : the prop( 3 rtion 
of mica is fmallell. It is evidently fuhjedl to the fame 
varieties with common gianicc. 

Gknus II. Sicnite. 

Mr Werner has given*the name of Jitn 'iU to aggre- 
gaten compofed of iellpar, hornblende, and cjriart / ; or 
of fcdfpar, hrrrnblcnde, quartz, and mica. 'I'hele aggre- 
gates were formerly confounded with quart/. 

Sienitc is found both of a granular and flaty (Iruc- 
ture : ft might, therefore, like granite, be divided into 
two fpecics. In fienite the quartz is commonly in by 
far the fmallell proper tioiu 

GekUS III. GRANATINF. 

Mr Kirwan has applied the name granaiint to the 
following aggregates. 


Qiianz, 

Felfpar, 

Shorl. 

O^aTtz, 

Mica, 

Garnet. 

Qjiattz, 

Hornblende, 

Jade. 

Fclfpnr, 

Mica, 

Shot!. 

Qiiartz, 

Felfpar, 

Jade. 

Quartz, 

Hornblende, 

Quartz, 

Hornblende, 

Garnet, 

Felfpar, 

Mica, 

Hornblende. 

Opart 2, 
Felfpar, 
Garnet. 

Quartz, 

STiorl, 

Jade. 

Quartz', 

Garnet. 

Felfpar, 

Quartz, 

Serpentine. 

Quartz, 

Mica, 

Shorl. 

0|tartz, 

Shorl, 

Garnet. 

Quartz, 

Hoi^leude, 

Hornftone, 

Felfpar, 

(Quartz, 

Steatites. 

O^artz, 

Mica, 

Jade. 


1 



One of thefe aggregates, namtly, guartzy micay 

Tuiy was called by Cronlledt norka or murkflen^ 
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Gknus IV. cranitkll. 

Mr Kirwnti gives the name of ^rnnitell to all aggre- 
gates compofed of any two of the following ingre- 
ui nts : quartz, felfpaih, mica, fliorl, hornblende, jade, 

garnet, ileatitee. The mo(b remarkable of thtle arc : 

• • 


• Qiiri/, 

» clJpar 

iloinblcnde. 

Steatites. 

I'elfpar, 

Hornblende. 

Qn?r:/, 

Qnaiu, 

Felfpar, 

Felfpar, 

Mica. 

j.^de. 

Mica. 

J ade. 


Quail/, 

Fell oar, ' 

rcftpii. 

Shorl. 

Gnrnt’L. 

ShuiL 1 

Cr Jl net. 


% 
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Mica, 

M'ca, 

Hornblende, 

r.'V, 

Sheri. 

■5 

»— j 1 

i Js'Je- 

Garnet. 

! M'fa, 

Mica, 

jHondilercle, 

SlcatitcH, 

, Hornblende. 

Garnet. 

1 Oarnct. 

i S.hnrh 


Some of thcl’e aggregates have iLCii\‘vd » j^ninilir 
names. The aggregite of qunrt'z. ‘^ui\ va: v'lua 11*1 
Rrm^tiire is Unty, is Crilled by Wnner //■,//./. t,,, ./.* by 
the Swedes, it is dcnoiniiiatcJ v\hdL< vi r 1 -^ Its 

ibu^ure. 

'riie aggregate of hornblende and mica called 
^nwjldny from the dark green colour which it ujually 
haa. T 4 ^ 

Genus V. granimth. 

Under the name of ^raml'itey Mr Kirwan compi ehi ’ d i ' ’ ' ' 
all aggregates containing more than I hue ingmjitiitb. 

Of thefe the following arc the moll rtmai kahle. 


(^uai t / , 

Sulpli. of b yits, 
Mie.i, 

Shorl. 


O^T.lI 1 /, 
iSlllpli. (it \j\ 

iMl( u 

-I loi i.bJtrut . 

Genus VJ. laAi'(p). 

Under this genus w’C clafs not only what has e<M3. ^ ‘‘i’ 

monly been called tr<tpy but alio wackeii, and laullt u, 
and kragilone of Kirwan. 

j pEfiKs I. Common t^ap. ^ * nior 

This flor.e is very common in Scotland, and i known 
by the name of AN'hole hills are formed ui 

it; and it occurs very frequently irj large lonnritd J*.- 
tached fiagmenta. Suir.eiinies it aihnius the fiiui of 
immenfe columns, and thru e.ilhd lufJt. 'I'li. ( . .11. ♦i 
Caufeway in Ireland, the ifiuJ.rl ft .ind f>)c ii'ii’h 
fide of Aithur'b Scat i.'i Stoifind, die v\tll kii^un ;.i- 
llariccs of this figure 

Itstextuie is earthy 01 rompr.C^. Its fi.rl-.rr vn- 
cven. Its luilic conunoiily o. lidiilm.!,! S 

top* Not brittle, i^p. gr from z.'\' to j.c 2 i ^ - ’i' 

Colour black, with a fhude of grey, blur, or riuple; 
fometimes blackilh or rrddilh brown ; in forne eahs 
gretnifli grey. By cxpidu’c to the atim.fplRii, it ufuii 
becomes invtftcd with ?. brownilli lind. l>t foie the 


Quartz, 

Felfpar, 

Mica, 

Shotl. 

Qviav!/, 

Mica, 

Shorl, 

Garnet. 

0‘iartz, 

Felfpar, 

Mica, 

Steatites. 

Qi;art/, 

FclJj>ar, 

Mic.i, 

Garra 


blow- pipe, it melts /r/* fi intf> :i more or lefs blai k ghif^. 

Trap coidills of fniall cry Hals ol hoinhieiide, leiip.ir, 
olivine, Ckc- ufually fet in a ground eoinpclc.i nnunu iU. 
ly of clay and oxyd of iion. A fpeeiinui, in tfe form 
of bafaltcs, from Stiiffa, anal) fed by Dr.Ktiiiirdy of 1'.- 
dinburgh, contained 48 ftlicj, 

]6 alumina, 
j oxyd of irvin, 
p liiric, 

5 nioiilure, 

4 fo'dil, 

1 nuiii.'.iic acid. 


1 - 

I-’f z 


A/ 


( r ) Kir- f. T. 2 ^ I and 4^1.— c’/r • is dc St r'j.-d. KjJufur /’ UijL A'*./ i/rr Rrt /. . ‘r, ' g jfj 

Sec all') li vtjy ii gcr.iyuti b-t of expcxmirnls on the liifion of trap, bv Sir ^2 ix 1 b !’ i;: i .1 i. \' .1 . 
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EcrthsarJ A fjK\lTcn from Salisbury rock, tifar Edinburi'h, 
corituir.td, accordin^r to the analyfis of ihc fame gentle- 
man, 46,0 lilica, 

19.0 alumina I 

17.0 oxyd of Iron, 
b.o limei 

40 moiiiurc, 
foda, 

j .0 muriatic acul. 


90. Dr Kennedy conduced tbifc analyfes with j^ieat in* 

'^cmiily and judgment ; and the difedvery in which they 
terminated, that trap contains foda, is certainly of im- 
portance, and may lead to valuable conUqucnces both 
in a geological and irincralogical view. 
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2, Wackcii*. 

* Kn w. i. Tills ftoRC ()f:cn forms cor.fidcrablc parts of hills, and, 
like trap, is amorphous. Its texture is earthy. Its 
frrdure ufually even. Enftre o. Opaque. Hardnefs 
-f Kir-wan. 6 lo 9. Sj). gr. from 2.53^ to 2.893 f* Colour grey, 
with a (hade of grten. black, red, brown. When cxr 
pofed to the atmofpherc, it withcia and becomes more 
guy. 

It melts into a grey porous flag. 


ALOGY. Clafel 

1. Hornftone porphyry, S, Wacken porphyry. Afrirrenata* 

2. rilchftone porphyry. 9. Mullen porphyry, 

3. Hornflate porphyry. jo. Krag porphyry. 

4. Filfpar petunfc por- ii. Argillitio porphyry, 

phyry. 12, I'oillonc porphyry. 

5. Clay porphyry. 13. Serpentine porphyr) 

6. Hoinblcnde porphyry. 14. Saiidllonc porphyry, 

7. Trap porphyry. 

The aggregates belonging to this fedion compote 
moft of tlic mouiitttin.s cif the globe. In giving an ac- 
count of them, wc have adhered implicitly to the ar* 
raugemeut mod gene 1 ally received by mineialogills. It 
mull be acknovi'ledgtil, that this atrangement is by no 
means complete, and that f<imc of the genera are to() 
vague to be of much uft. The niimhei of aggregate.^ 
already difeovered is too great for giving to each a par- 
ticular name. PerhapB it would be belter hencelorlh 
to adopt the method ptopofed by Mr Hauy, namely, 
to coniiitiite the genera from that ingredient which en- 
ters moA abundantly into the aggregate, and which 
forms as it were its balis^ and to dillinguilh the fpecies 
according to the nature and proportion of the other 
ingredknts. Acccirding to tin’s plan, the pggregaU's 
hitherto difeovered have been dividecLby Hauy into the. 
following genera : 


1*10 

iMulkn. 

J Kirtt. i. 


T*C 

♦ Kirv'. i. 
'1:6, 


»5l 

G. vir. 
Porphyi;. 


SPFCiFs 3. Mullen J:, 

This done is alfo found in confidcrable maflfesi and 
fomeiinies Iuir a tendency to a columnar form like ba? 
fdlt. Ttxturc eaithy. PVadure uneven, aud fine fplm- 
terv. Lultre r, except from foine fhining particles of. 
balaliine. Opaque. Hardncls from 7 to 9. 8p# gr.. 

from 2.6 lo 2.73S. Colour afh or bluifh grey; fome. 
times mixed with ochre yellow, in cor.fequence of the 
dccompolition of the Hone. At j 30^' Wedgewood it 
indts into a black compact glafs. 

When mullcn is expufed to the air, its furfacc be* 
corr.ifl covered with a greyiflt white rind, fometimen 
llightl) ochry. 

?PFCirs4. Kragftonc 

'riiii (lone, which, like the others, forms confidcrable 
parts of locks, was formed into a diflind fpecies by 
Mr Kirwan. Its texture is earthy. It is exceedingly 
porous, and the pores arc often filled with the cry Hals 
of other tnlnerHls. Frafliwe uneven. Lufire o. O- 
pacpie. Hardncls 5 to 7. 8p.gr. 2.314. Feels rough 
and harfli. Colour rcddlfli grey. Streak yellowtlh 
guy. At 1 38° Wedgewood it mdts into a reddifh 
blown porcelain mafs. 

GknusVIT. porphyry. 

Any ftonc which contains fcattcrcd cry dais or grains 
of felfpar, vlfihle to the naked eye, is denominated a 
porphyry. Befides felfpar, porphyries generally con- 
tain fniall cryflals of quartz, hornblende, and mica. 
*rhcfe cry dais are ufually of a different colour from the 
Hone in which they are fcuind, and they are ftuck in it 
as in a cement. It is evident from this definition, that 
the number of porphyries mull be great. Each fpe- 
cies receives its name from tin* Hone which forms its ba- 
fis. .To deferibe them wouh! be iir.ntceirary. Wc 
(hall only give a catalogue of the principal fpecies. 


1. Felfpathic rock. 7. Hornblcndean rock. 

2. Quartzous rock. 8. JPetro-filiceous rock. 

3. Micaceous mck. 9. Gametic rock. 

4t Cliloritous rock. 10. Calcareous rock. 

5. Serpentine rock. 11. Argillaceous rock. 

6. Trappean rock. 12. Corneous rock. 

Sect. IV. Volcanic jtggrcgaUu 

Agcrbgates formed by. volcanoes may be reduced* 
to the following genera. 

1. Lava. 

2. Tufa. 

3. Pumice. 

4. Afhes. 

Genus 1 . lava. G.lLavs. 

All fubftfmces^ which have iffued out of a volcano in 
a Hate of fufion are called lav<u^ They have been di- 
vided into three fpecies. 

SPECIES 1. Vitreous lava. Vitwoait 

Found in fmall pieces. 

Texture glolTy. PVadure conchoidaJ; Luftic 3. 
Tranfparcncy from 3 to 1. Hardnefs 9 to 10.' Sp. gu 
from 2 to 3. Colour Uackifhi greenifh, or whitifh. 
Commonly foinewhat poroiA. 

SPECIES 2. Cellular lava. Ccllulif^ 

This fpecies is full of cells. Surface rough and full 
of cavities. '1‘exturc earthy. Ltiiire o. Opaque. 

Hardnefs 7 to 9. Sp. gr. varies, but docs not exceed 
2.8. Colour brown or greyifh black. Commonly foirie- 
wbat magnetic, 

SPECIES 3. Compaft lava. Com/a^ 

This fpecies is the mod common of all ; it runs into 

the 
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Ciunliuf* the fecond by infenCble dtgncs t and indeed it fcldom 
.Jifclf'- found of any confiderable iize without fornc porea. It 
* bears in general a very ftrong rel’tmblancc tf) trap. 

A i'pecimen of the lava of Catania in Sicily, analyfed 
by Dr Kennedy, contained 

5 i.o filica, 
j 9.0 alumina, 

14.5 oxvd of iron, 

9.5 lime, 

4 o fo(ld, 

1.0 muriatic acid. 


f Tran/, 

V. 

^ 3 - 


99 - 0 1 , . 

A fpecimen of the lava of Sta. Vencre in Sicily he 
found to contain 5 ''.75 •filica, 

17.50 alumina, 

14.25 oxyd of iron, 

10.00 lime, 

4.00 foda, 

" i.uo muriatic acid* 


97 -.f t- 

'rhu8 we fee, that the refemhlancc between trap and 
lava holds not only in their external appearance, but al> 
in their component parte. 


A L O O Y. 22(> 

OfnVS 11. auz/OIAMA. Conibuf- 

Found in fm?.!! pieces. Surface rou^li. Texture . , 

earthy and porous. iMHCfiire uikvco. Liilhc o. O- 
paque. Hardnefi 3, Vtiy brittle. Sp. ^;r. from 2.57 O 11. I*...:, 
to 2.H. Ctdour brown or dark ^^ley. Ma^iiciio. Eu- y-'daii'. 
fdy rndCJi into a black ila.;. 

When mixed with lime into a muvt.ir, it po(n?ncs the 
property of hardeiiin;^; tviii under water. This pro- 
perty it owes molt probably, as Mr Kirwan fiippofcs, 
to the iron which it contains 'i'hc iron dccompo^ct. 
the water of the mortar, and by this means it bcconu :* 
too hard to be acted upon by water in a very llujri 
time. 
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OlnUS III. PUMICH. C 111. 

This is a very light fubltar.ee ejcAcd from volcanoes. 

It is porous. Hardntfs 3. Brittle. Sp. gr. below 1. 

Colour grey or brown. 

Ill fome varieties the liiltrc and iranfparency arc G : 
in others, thelullrc is glalfy, 2. Trar.fpartney from i 
to 2. 

Genus IV^. volcanic a? his. c. iv. VoN 

Thcfe ai*c analogous to the alhe.^uf common pit coal. 

Loofc and fmoorh, very light, and fine. Slowly diTi - 
fiblc in water, and when '\Lt fomewlu'it duci.h . 


Class II. SALTS. 


Penera. 


U NDER this dais we comprcNeoci all the combina* 
tlons of alkalies with acids which exlil in the mi- 
neral kingdom. As they have been already deikrihed 
in the article CM£MiSTiiy, SvffA we Siall here only 
give a lift of their names. 

GSNVa I. XOTASS. 

I. Sidphat of potafs. 

3. Niuat of povafe. 


GE'NUS n*. SODA' 

S/>. I. 

2. 

3 - 

4 - 

GsHUS III. A,MMONIA. 

S/0 I. Sulphat of ammonia 
2. Muiiat of ammonia. 


Carbonat of foda. 
Sulphut of fodri. 
Muriat oi foda. 
Borax. 


Class III. COMBUSTIBLES. 


^r*HE combiiftible fubflances belonging to the mine, 
ral kingdom, excluding the nictds^ may be com- 
160 prehended under the following genera, 

Genera. 1 . Sulphur. 

2 . Carbon. 

3. Bitumen. 

4. Coal. 

5. Amber. 

Genus T. sulphur. 

, SPECIES I. Native fulphur. 

. This fubftance is found abundantly in many parts of 
the world, efpecially nea( volcanoes, as Hecla, .£tna^ 
Vefuvius, the Lipari iflands, 6 cc. It Is either in the 
■ ftate of powder, or maflive, or cryftallizcd. The pti- 
. p. mitive form df its cryflals is an odohedron, compofed 
I *8- 34 * four- fidcd' pyramids, joined bafe to bafef. The 

fides of thefe pyramids are fcalene triangles, and fo in- 
clined that the plane where the bafes of the pyramids 
* Pome d ** * rhomb, whofe long diagonal is to ^s fhort as 
5 ^ 4 ** Sometimes the apices of the pyramids, to 
J/flifvand language of De Lifle, arc truncated; fomc- 

times they aa* feparated from each other by a prifm ; 

Jour, dt 
Min. 

Uix.. 337 . 


fomeiimes they are truncated near their I)?.ics, and a 
low fbiir-fidcd pyramid rifes from the trurcatarc: thin 
pyiamid is alfo fometimus truncated neai its apex J. l‘i- 1 
nally, one of the edges of the pyramids is fometimes 
tmneated. For figures of thefe varieties, and for the 
laws of their formation, we refer to Afr Lefroy f . t Tu-r. d* 
Colour ydlow,. with a (hade of green; fomeiimes 
reddifli (q^). Luftre greafy, 2. Tranfparciicy varies**’* 
from o to 4. Caufrs double refradion Jl. '1 exlure j if. «/y. 
compad. Ilardnefs 4 to 5. Drittle.— For its other 
properties, we refer to Chemistry in this Supple 
Sometimes fulphur is mixed with different propor. 
tions of saiths. Thefe combinations aie hardly fuf- 
ceptiblc of accurate defcHpiioa. 

Sulphur combines alfo with metals. Thefe combN 
nations (hall be deferibed in the fourth clafs. 

Genus TT. carbon. 

This genus comprehends all minerals compofed of Carhor:* 
pure carbon, or of carbon combined with a little earth. 

SPECIES I. Diamond. . Diainond» 

This mineral, which was well known to ihs ancients, 


(qj It then contains arfenic. 



2 '.O 


M I N K R A L O G* Y. 


K*'i 

In }'i 


..1 t M 


’< t, iiLniv in t!i ‘ 

\ 1* lO' . \ ivji.iul »j 


V* 
i V 


i-lo ’ ii ; uiV. ; 1. \k r.iiimc’, Ti ifv.jicr- 
j '^i', tl. .1 :iC li'k ill ■ il nalM I'nr anun'- 

n’. j... 1: p»in :oi r.Mj U'l'i.'Ln ; hut 

:.'iiii''C's t[(lkru .lai r-nm, nii i then 
!i.i^ 1’..' ''y c'urv ilii*v ir tiun/i.iii • i. ^ t ■ (-i vilil-'h 
..It ! iiivtl \ p'>n c.vvli «it th.c lactr. u: iIt ' i. uitivo otto* 
[. It.i ii.i.’n'iia , jo.^ : ’ mj r.) rliiix, ie a 

ir^n-.l.n- tl tv ‘lu JiMi-. -« Tor a ummc pari\ uliu* account of 
llic 1 ivll.'j'i ot lijs piiiKn <i!, u’L* 'tlM* liic ii-adt*i lo Air 
^ n. /; j ,[> .„.j /r.. I . 

'i\ vTit 1 iliit.'J. l.i ilic .]■ 'ri.ou'pncrpy from 2 
to.;, t'.i'.ii.i I'lf/'t 1 ■. ij .‘.Clii’n. ljaniiit.i.s 20. iSc. 


; i io 


. /.V J «/. 

• jfe/ 1. ^v^i. 


M'. c p 

». ir.j;,. 


... . ] uf pure caiboii.;. 

s : c ! i s 2. M i n era! cli? rc« lai. 

f\ !^irtr\' ciiln. 

TLl^ lias b'.tu folia.! in Iliin^crary, Italy, 

r. j, irJanJ, am! Wale? It orcuis iu ftratiiU'd 
or in Jr.mps nci^tJ in clay. 

Color" hi, 'll k. Luftre 4, nutallic. Opaque. 7 Vx- 
lurt lollatd. llarciiKOy to 7. Sp.gr, 1.410 t..^26, 
Di'itii llains the fingers. ■Iiiudublc iu acids. Defla* 
jrratis with niuc. Docb not burn till wholly ignited» 
i.nil ilieii coi.fumes flow'ly without emitting flame or 
fnink**. 

jf ».< '.f h- :1 n“’| t:,'.; el) ol which, as Mor- 

N. Ill in.v v\o>\.y], i' r»n of caibon^. 

; > r Cl .. 3 - A nihKirite ( r } . 
j^r.thrdr;^it(' 

i bHari.-c, s8 Dolumitii informs us, is found ex- 
li.Tiviiy In th'V piiiniiivc n.oiintain? It is always amor- 
^-liijiH. (\;loiJr Mark CM h row 11 ifli black. Luflrc 3 to 
Stniaure ilaly. I'l ’gmfHttt rhomboidal. Hard- 


■ fs () tv) 


>1" i7 


•.ricRltr than that of coal. Ofitii 


"'ins the brigr 

l^ur")'? p"uii'ly like It-r k(l fpri ics an l leaves .40 of 
hiK ^'Cv'-. Accorr’injr to Dolornitu, it is compofed 
6;.o rhjrcoaly 
<2.5 hiica, 

, y iron, 

1.-.^ 

i: uu-hahii. 'h.il Up’ chr.iCo:i! in iht two lil ll;h- 

fl inres ir th^ iurc <-.re in whvli it. in plum- 

i comhiir.il with oxygen, hut iiol eoMtaireng (o 

M. ^ much cIirtcitiI (!oc‘? [ 

ifi j O t MT - 1 1 1 . I.! r \: K ! N . 

O III. Cl bitumen wj iindtr ' * tl, with mlnr’.alogirts ir. pe- 

tuircn. j trah an oil, which is .ouml in difTcrent parts of the 
e.Ttlj, in vaiious ilate;? of tonlilicnce. Tlujic difi^'- 
icnt iiites form diftir.i^t fpeciio ; it-, out anangcrrumt of 
which we Ihidl ho guide'! hy ti e ohfci v.u lo.is whii)» Mf 
]i.itil:otl ha? made in \iU v'n.unhh’ p.ipcr 'i.. bitiruuums 
l\ibftr.*cc.s *. 


h'olour vaiioui; fometirres 
ytliuw, green, blue, and 


f i/. V\, I '.j'. li|i,p.;.b i. ■(....n 

iwen Llikk.'ih. 

When lubhd it *vcomi.s pofiLivcly electric, even 
bifoic it Irr^ b en cut by the hipidary, which is not 
the c.’.fe with rmy other ^.CiU j. 


CJafs III. 

bPfCiF.^ T. Naphtha. I'umlwf- 

'i his Itibi^.anrc is found fi.rrrtimis on (he fuifare of ^ ^ncn. 
ih.e water of Ipringi, and fumetinr.-.^’ ilTning fiom ctitaiu ^^,7 
liratd. It is h»iind in greri abiniilaiice m Peulia. Naphtha. ' 

It Is as fluul and liaiilp.iieiii ls wuiier. Colour while 
or )5.!iowirh W'liilc. ciiull thong, but not dif.igu cable. 

Sp. pr. \v)ic:i u liilc, .7:^8^ or .729 f; whin \elloieilh, ^ 

• I'krhj gicafy. Citdu's liie on the .ippioacli ^ 

o* flan.c, burns with a white flame, and leuvcs Icaice j Dt.jJ'on' 
any ie!'Khi»i'n 

liifolublc in alcohol. Docs not freeze at F.ihren- 
heit. When pure naphtha is expofed lo the air, it be- 
eoincb yellow and tiien brown ; its conflilence is increa- 
fed, and it pail’cs iiitr.) fetrokum *, * 

svcciFs 2. Petroleum, 

This fubflaucc is alfo found in Perfu, and likew ife in 
many eountiits in Europe, particularly Italy, France, 
Switzerland, Germany, Sweden, England, and Scot« 
land. 

Not To fluid nor tranfparent as water. Colour ydlow, 
either pale or with a (hade of red or green ; reddifli 
brown and reddith black. Smell that of naphtlia, but 
Itfs plcalant. Sp. gr. .8783 *. When burned it yields ^ Brlfr.. 
a foot, and leaves a fmall quantity of coally reiiduum. 

By expofart to the air it becomes like tar, and is \ 
then called minera/ tdr\, tbid. 

si;hcies Mineral tar. , 

This fahftaiice is found in many parts of Afla, Amc- tar. 
lira, and Europe. It Is vifeid, and of a black, brown- 
i(h black, or reddifli colour. Smell fometimes ftrong, 
but oftVn faint. Sp. gf. i.i. When burned, emits a 
difagreeable bituminous finell. By expofure to the air 
it paflcB into mweral pitch and maltha^ ^ 

s»’rcn:s 4. Mineral pitch and maltha. 

This fubflance has a ftrong refeniblancc to common Mineral 
pitch. When the weather is warm it is foft, and has and 
fome tenacity ; it is then called (hlhrftve w/'/itr:?/ .* 
when the weather is cold, ic is brittle; its hardnefs iu 5; 
and its fracture has a glalfy lullre. In this ilute it is 
called mahba Colour black, dark brown, or reddifh. 

Luflrc c. Opaque. Sp.gr. from 1.45 to 2.07. Does 
not ftain the fingers. On a wdiite hot iron it flames with 
a ftrong fmell, and leaves a quantity of- grey antes. It 
is to ilic prefence of the earths which compofc thefo 
afliee that the great fptcific gravity of this bitumen is 
to he ulciibed. By farther induraiiou, it palfc-s into 
afphdltn 

sprcirs5. Afpliall. Asphalt. 

TIj’r fuMlancc is found abuiKianily in in.-tny parts of 
l-'urope, Aiia, and America, efpecialiy in the iirand of 
Tiiiiidid 

Colour black or brownifli fib'X'k. ^ 1 jiftrc greafy 2. 
t)pa(juc. Fracture cone In »idni, of ii giiflv lulhc. rianl-. 

T.efi from 7 to S. Very brittle. Sp.gr l.::7^.o i 1115*. ♦ AVrw/v. 
Feel fmooib, but not gictif}. l'»oes not fldin the hu- 
;';cis. lias little or rv) fiiKlI, unlcis wiitn lulilxJ or 
iieaicd. When htaleci ncltJi, fwcll.'^, .mr! inilirricsj and 
wIku pure, buriu without lea\iiig any aihcB- 
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1.PECIFS 6. Elallic bitumen. Flatlic Si- 

Mh^ral c.mitchnuc. tunuii. 

'1 his rubrtance w^as found about the vear j 78(1 in the 

lead 


cuL 


(•= i TI.’:. I’.a.i.c v-M-i given by iliuy fiom 's 



ClaPi MINER 

Conil'uf- Ititd miriO of 0:’in, near Cidletown, Dtrb} lliii e. It 
was iirft ineiitio’ cd by Dj Ijorri. 

t’i)lour yellnwidi or brown, foiPt'tifnc*; hlarlc- 

if}\ bowii. Ill its apptar.ii.cc it ha*? j rifnu- 

hhiici* to caoutcliouc Ii.tliau iiilihtr; htnre its nerne. 
Conliftciiey various ; fomeiinus fo foft to adlurr to 
tin I'mi^erfl ; fomciimcs nearly as liaul as afpliah. When 
lift it is clailic; wlitn hard biitlle. Sp. [;v. 0 9:^5^ to 
\WaUiit, 1.0233]:. 

UiJ> Iiifoluble in alcohol, ether, and oil of furpentine, but 

foliiblc in oil < f oh vis Not afFcfttd by nitric arid. 
When dillillcd, it yields a hituminoiis oil^ infolublc in 
• alcohol; the icfiduuin is carhonaccous*. 

^tt^Jour '['here is a variety of, this fnbftancc found In a vivu- 
31 XXI. Odin, which, when frefh cut, ex- 

* a81y refemblcs fine cork in colour and texture; hut in 
a few days after being expofed to the air, hreomes of 
a pale reddilb brown. This fubdance contains within 
\ lljUhtt, it a uncleus of elaflic I iiumen. It hems to he the 
ilU. tlaltk; bitumen altered in its textuie by the water f . 

' vV’oa' GlJIUS IV. COAL. 

* ”1 he fubftanccs belonging to this genus art comprffjd 

of carbon or rather chaico^, and bitumen. 

i 74 

jt». sptnis 1. Jet (8). 

l‘hl& fubftar.ee is found in I'rancc, ?pain, Oerinar.y, 
Britain, and other countries. It is found in da«ched 
kidnejform maftts, of various fi7.c.«, fiojn au Ir,el» to fevsn 
or eight feet in length. 

Colour full black. Luftre 5 to 4 ; internal gitiTy. 
Opaque. Harduefei 7 to 8. Not rear fo biitlle as 
afphalt. Texture ilriated. Trattir.e concholdid. Sp. 
^ BtiJjQn, J-2S9*» It hi> no odour except when htated, and 

th«n it refemblcs the. odour of aiplultuni. Melts in a 
lliong heat, burns with a gteeniftt flame, and leaves an 
I <^«nthy riTidinimt. 

i K’riiaiu Becomes fbmewhat cle^^ric by frlclion ■(:. When 
^ / dlflilled yields a peculiar acid f . 

■’ mineral is formed into buttons, beads, and other 

/.• trinkets. The manufacture has been alnioft cooihied 
.N'-'iv. lu b'rantc \\, 

41- sj'LCjKS 2. Cannd coal. 

175 This mineral is found in Lancaftjirc, and in diffe- 

iN incl n-, I of ^’colland, where it is known by the name 
of f'lir/ ol CO iL 

Colour black. I.iilb'e common, 2, Opaque. Struc- 
tiMc himelimcs rt?.ty. 'IVxture compact. Ti a^^.ure con- 
cln idal. Haidncis 5 to «. Brittle. Sp. gr. 1.232 to 
1.4 2'u Does not H?.in the lingers. 

Kindles .calily, a;rJ bums with a bright while flame 
like a Qaiidle (t\ wliieh ialls but a ihort lime. It docs 
.not c?ke. it Itaxrs a llony or fooly teliduum. 

A fpeclmcii ('F LaiHa»^i»'e caiintl co^il, anal) fed by 
*Mr Kirwan, coiiluintd 75.20 charcoal, 

2i.f>S maltha, 

* 3.1 D ulumi 11.1 and fdica. 


j;n caiitd Cdinf.ui. 


A L O G Y. i ? 

A fpecinitn of the Ha/ urui 
fplcui i^al^ was comptful <.f 

(Inivoal, 

l'.> > earths. 

If. Ht 

Cannel i oi'l i. fwfi'eptii'lf t.t anJ, likfjif, ii 

often wioiight into irinkt! . 

sv^ciEs 3. C-Jir nr.on ( ( .il. 

This verj ulvfnl comhiubnle ih iiLvtv f'/.u.-i in the 
pnmitivc rrouiitairis, but ohly in ilic Tno’-ji- 

tains, or in plains formed ol the lame miiierials w.'h 
them. It is always in flrata, and generally alternates 
with clay, fandAone, or lin.cttone. 

Colour black, mo»e or It f? perfed^. I.iift-'e iJLi.lly 
greafy or metallic, 2 to 4. Opaque. StnieHnie gtne- 
rally flaty, 'lAxturc often foliated. Fracture \ariuiij. 

Hardnelft 4 to 6. Sp. jjr. 1.25 to 1.37. Uii.aliy flaiiia 
the fingers. I'likis fire n ote (lowly, ar.d biniiii longer, 
than the lall fjitcies. Cakes inojc t.r lefs dining com- 
biiiUon. 

01 this fpeeics there aie many varieties, diftirijMiifhcd 
in Brita’ii hy the names of t aking coal, lo^k coal, S^e. 

Thefe are too vvell known to leqiilic any defer iplioii. 

Mr Kirwan anablid a variety of difterait kind, of 
coal : 'fhe ivfnlt of hi' 
the follf'wii g taJ'le. 


Ivid.. 


t '.perimcnts nuiy be ilen by 


' NVtutcha 




j vtn ......I. 


Swi'ulVy 


Sl-'^ 

6 i 3 

73 53 

7*-43 

! -i'yl 

36 n 

1 ' 

0-'4 

23-37 


Ill’ll. 

1 3 33 



1 10 ." 

j lOC'.'O 

1 ICO '•0 


chan oal. 
maltha cc 1 
earths 


rpli 


i r 

':t u:. 


f M.. ,J. 


‘jy-ySJ 


s pf Cl r s 4. Spurious coal. •. ■* 

'I his minml i.s generally found amidll lliata of b 

nuine coal. It is alto called parrtj era! in Sv.'^ iIukI. 

Colour gicyilh bluek. Lullie o to i. Siru.hiui ui'nal- 
ly lUty. Ttxtuif eaithy. Hai duels 7 to t>. Sp. gr. 

1.5 to J.6 Generally explodes, aiul |jui:!s v\lKn 
heated. 

Compofed of cliarroi!, maltha, and iOiiJf, and 
above .20 of llony matter. 

1 

G I M’ S V . AM :j !. w . C v' r i: 

SPVCirs I. ComnnKi an hi t*. I’^r, 

This fiihllancc, called elnhum by the ni'.eient-:, is 
found in different countiies; but moil Jihuiuhiuily i’l 
Puiifia, cither e)n the Tea Ihore, or imdtr g-ound at llic 
depth of about ic''. fut, rej oling on nu’joJ , It ♦' Kn-c. 
ib in lumjis of dilititiil ri/e:>. A.'n m 

C(di>ur yellt>»v. Lnlbc 3 to2. 'rianTpan ?'cy 2 to 
Fratturc c'or.choidal. Hardnef.. > to (). Sp. gr. 1.C7S 
to 1.C.85. Uecomes electric hy tViciioii. 

If a p'^e.e of .'imber be fixiJ upon llic j'oi.it < f a 
knife, ami then kindled, it bnin.s 10 the end wiibi ut 
melting f. 

JJy diitiUaliun it yields fjccinic acid. 


(j.) It was called by the ancients, from the liver Gages in Licia, -which it wa, foiled 
French, o%aharhe in Spanilh, in Gennan. 

( r) Hence it has been called Canduy in the Lanc:.f]uiv and .'‘ e'ljtch .\U 1 

(ouncL • 
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MINERALOGY. 

Class IV. METALLIC ORES. 


ClafsIV. 

Oold. 


ir*) 

Oiil'^rs. 


1?:) 

Gciiv.ia 


''PULS dais comprehends ail the mineral bodicp, com- 
pofed either entirely of metals, or of whieh meuis 
conftliuio the molf conlKlerable and important part, 
it ig from the minerals belon[.^inj^r to this dafa that all 
metals arc extradUd ; for this icafon they ha\e obtala* 
cd the name of 

The metals hithifto difeovered amount to 21 ; 
fiiall therefore divide this clal.s into 2i orders, allotting 
a diftindt order for ihi‘ ores of evei*y particiilir metal. 

Metals tjthk in ores in one or other of the four fol- 
lowing Hales. I. In d metallic Hate, and cither iolitn- 
ry or combined v itb each other. 2. Combined with 
iiilphur. 3. In the Hate of oxyds. 4. Combined with 
acids. Each older therefore may be divided into the 
four following genera. 

1. Alloys. 3. O-xyds. 

2 . Sulphurcts. 4- Salts. 

It niuil be r>brerved, how’cver, that every metal has 
not hitherto heon found in all theie four ftates, and 
that foine of them arc hardly fufceptihlc of them all. 
Some of the orders therefore want one or more genera, 
as may Lo .*:cn from the following table. 


OrDTR I. Culil Ut\'S. I 

I . Alloy i. 

Ord^r 11, Silver ons, | 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 

4. Salts. 

Or HER 111. Platinum arcs, 
I. Alloys. 

O R D K K I V . Ores of mercury, 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 

4. Salts. 

Order V. Copper ores. 

1. Alloys. 

2. Sulphurcts. 

3 . Oxyds. 

4. Salti. 

■Order VI. Iron orei. 

1. Alloys. j 

2. Sulphurcts. 1 

V Carburets. j 

4. Silioated irou. 

^ Oxyds. I 

S.dls. I 

O.RDER VII. Tin ores, 

1. Sulphurcts. 

2, Oxyds. 

Orde R V f 1 1 . Lt iid ores, 

1. Sulphiiicts. 

2. Oxyds. 

3. S'dts. ; 

Order IX. 7Anc ora, 

1. Sulphurcts. 

7. Oxyd?. 

^ Salt?. 


Order X. An^monial oret. 

1. Alloys. 

2. Sulphurcts, 

3. Oxyds. 

4. Salts. 

Order XI. Bifmuth ores. 

1. Alloys. 

2. Sulphurcts, 

3. Oxyds. 

Order XII. Arfenlc ores. 

1. Alloys. 

2. Sulphurcts. 

3. Oxyds, 

Order XIII. Cobalt ores, 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 

4. Salts. 

Order XIV, Kickel ores. 

1. Sulphurets. 

2. Oxyds. 

3. Salts. 

Order XV. M^wyanfe ores. 

1. Oxyds. 

2. Salts. 

Order XVI. Tungsitnorrs, 

1. Oxyd*?. 

2 . Salts. 

Order XVI f. Ores 
lybelenum, 

1. .Sulphur»*t8. 

Ordik XVHI. Ores of u. 

ranyini, 

V. Oxyds. 

2. Sahn. 

Order XIX. Ores of ilia- 

I nlun. 


1* Oxyds. 

Order XX. Ores of tans- 
rlum. 


1. Alloys. 


Order XXI. Ora of chro* 
mum. 

I. Oxyds. 


Order I. GOLD ORES, 

No metal perhaps, if wc except iron, is more widely Where 
feattered through the mineral kingdom than gold*. hn*nd. 
Hitherto it has been found only in a metallic Hate ; * 
mofl commonly in grains, raimHcations, leaves, or rhom- 
boidal, oAubedrJ, or pyramidal cryllals. It is gene- 
rally mixed with (juaitz, though there arc inflances of 
its having occurred in calcareous rocks. It is not un« 
com.mon alfo to find it diileminated through the ores 
of other metals ; cfpcctally iron, mercury, coppejr, and 
xinc. *rhc grtatell quantity of gold is found in the 
wanner regions of the earth. It abounds in the fands 
of many African rivers, and is very common in South 
America and India. Eureme, however, is not deftitute 
A)f this metal. Spain was umous in ancient times for 
its gold mines, and feveral of the rivers in France con- 
tain it in their lands f . But the principal gold mines f ^enumvr^ 

in Europe are thofc of Hungary, arid tiesU to them thofc 
of Salzburg. Gold alfo has been difeovered in Swe- *^****’*^*^* 
den and Norway, and more lacd? in the county of 
Wicklow ill lit laud t, 

^ 1 79**1 

CcNus 1. Alloys of gold. 
s p ECUs 1. Native gold. 

Native gold is never completely pure ; it is alloyed yMrrM. IS. 
with fome filver or copper,, and fometimes with iron, sit- 
in the native gold found in Ireland, indeed, the qtian- fg» 
tity of alloy appears to have been exceedingly (msU. G. 1. Mative 

Its colour is yellow. LuHre metaHtc. Erasure 
hackly. Hardnefs 5, Sp. gr. from 12 to 19. 


OaDER IL SILVER ORES. 

Silver is found moft commonly in quartz, limeftone, Wht^re 
hornftone ; or combined with the ores of other metals, lound. 
mod commonly with copper, antimony, zinc, cobalt, 
and lead. This lalt metal indeed is (kidom totally def- 
titute of filver. 

Genus I. Alloys of filver. G.i*Natira 

SPECIES I. Native filver •. filter. 

Native filver, fo called becaufe iIk: filver is nearly in « Kirnv. m. 
a ftale of purity, fonns the principal part of fome of 10® — C*/- 
the richell filver mines in the world. It is fometimes 
ill Imall lumps; romelirnc.t cryfiallized in cubes, 
hedrotia, odohedrons, or dodecahedrons ; fometimes in p. 440'. * 
leaves, or threads, often fo conneded with each other 
as to refernble branches of trees, and tlicreforc called 
dendrites. The filver in the famous mines of I'lUofi has 
this lull form. When newly extraded, it is not unlike 
fmall branches of fir f- f Tier^mam^t 

The colour of native filver is white; often tarnifhed. 

Lull re metallic. Fradure hackly. Hardnefs 6. 

Icabk. Sp. gr. from ic to 10.338. iv^pTlfi. 

The filver in this fpecies in almoil conHantly alloyed 
with from .03 to .05 of fome other metal, frequently 
gold or arfciiic. 
i 


EPhClES 



Order II. MINER 

Siiv<r . fr-FriEs 2 - Alloy of filvcr and 

— ' /iiinjfrovs nathve Jihcr. 

Allr uncommon in iilvcr mines. Its co- 

Iilv«^raiii lour >3 ytDowifh white. Its Inllrc iiutallic. I larducfa 
gja. Malleable. Sp. j’r. above 10.6. Dr Forilycc loiinJ 

a rpetiriieu from Norway compoled of 
72 filvcr, 

2S gold. 

* VhiL I c.o * 


Tt-i/f. 

i 77 «>.r 

lU 

Alloy of 
filver ar.tl 
aiitiiiv.ny. 

*■ Kirii:'tty 

ii. I 10 

i ho^fjK uV 

Li'f, ui- 

4M . 

i 

‘f/ur. 

'Mm, N" 
X'fx P Ai:v 

II Kir’iiiiHi 

il>f 

' /'“/■■ b 

415. 

* . tif 

J\lin. ih:J 


srFCiis 3. Alloy of filver and antimony ; . 

^ Inlimoniiitfii fill ore. 

'Fhis alloy, which is found in the filver mines of Spain 
and Gttmany., is foinctimes in gra ns or lumpi, and 
fometimes cryilalli/cJ *in lix-lidcd prilnii-, wltufc fidea 
are longitudinally chamiellcJ 4;. 

Its colour is white. Its lullre metallic. Hardnefj 
10. Lilltltf. Sp. gr. from y.44c6J to io|l. Textuf: 
foliated. Tiadure conchoidul. licfore the blow-pipe 
lht\ antimony evaporates in a grey imokc, and leaves a 
brownidi flag, which tinges borax green. If borax be 
ufed at firil, u filver bead may be obtained. 

"1 his alloy was lor>g fuppofed to contain arfenic. 
Ikrgman examined it, and found only lilver and anti* 
moil) ^|. Hid analyfis has been confirmed by the ex* 
perimenid of Vanquelin and Sclb *• According to 
Sclb, it is compofed of 89 filver, 

j 1 antimony. 


ICO 

A Ipccitncu, anal) fed by Klaproth, coniained 
84 filver, 

16 antimony. 


100 

Another fpecimen contamed 
-76 filver, 

24 antimony. 

100 1" 

Genus TI. sulphurets of silvir. 

SPECIES 1. Common fulphu ret of lilver^. 
l'*’hrt!Oiu fikhr ore. 

This ore occurs in the lilver mines of Germany and 
lulplAurct of Hungary. It is fometimes in maffes, fomeiimcs in 

t l^!rivm fometimes cryflallized* Its cryfials are 

ii. 115, * either cubes or regular odohedrons, whofc angles and 

edges arc often varioiifly truncated. For a dei'eriplion 
of the varieties produced by thefe truncaturcs, we refer 
•[ the reader. to de . 

• 44*- Its. colour is dark bluifh grey, inclining to black ; 
often tainillicd. Internal lull re metallic. i\xtuie fo- 
liated. Fiadure uneven. Hardnefs 4 to 5. May be 
• • cut with a knifo like lead. Flexible and malleable. 

Brijf.n. ^^p■ gr. 6 909^ to 7.2 15 f. In a geiule beat the I’ul- 

t (JiUcti. phur tvapoTates. Melts when lieated to rednefs. 

A fpecimen of this ore, analyfed by Klaproth, con* 
tained 85; filver, 

15 fulpbur. 

-‘pI 

* • Sori-L. Vot. II. Pait 1. 


ii. ;,ci. 

1S7 

O. 11 . Sul- 

plmrrt^. 

Coninum 


A L O G Y. 2 t 

spr cii-.T 2 . Mct.i.'. L 

H'.iiphitrci null!) untwr.ny and tr tu, *^*’‘''* 

This ore, winch occ\irs in iSaxony an I Himgary, 
feems l«) bi* inlphuni iilver coi.-tamiiialed with anil- \r:4 n..ni. 
niony and iion, and ( Ught ihtrcfuie, in all probabilir y,‘Ut(i l.lvtr 
to be ronliderid mciely as a variety of the lalt fpecies.”'^'^. 

It is fonu'timcd in mafies, but inoic friquenlJy ciyllallt 
mi in fiX'fided prilm.s, taHcs, or rhomboids ; generally 
ifidiiiind and accuniulutid tugeibcr. 

Its colour is iron grey ; often tarnifhtd. It.s luftre 
metallic. Frad me uneven. 1 lardnefs 4 to g Brittle. 

Sp. gr. 7.2081*. Before the blowpipe the fid phur f 
and antimony exhale, leaving a bead, which may he 
freed from iron by fufion with nitre and borax. 

A fpecimen uf this oic, analyfed by Klap.oih, cor.- 
tained 66.5 filver, 

j 2.0 fulrjluir, 

10.3 anlimoiiy, 

5.0 iron, 

1.0 lilica, 

c.) arfenic and copper. 


95 .ct f 

i. 1 l)0. 

SPECifs V Sulphuret uf filvc" and copper*. 

Cufr'^WiAtsfulphuraltilfi'.yrrme.^ Sulphuret 

This ore, which is found in the Korbol ikinfk rnoim-of illvcr 
tains i'l Siberia, was firil deferibed by Mr Renovaiil7.-‘'-'5 
It is in amorphous maires, varying ia iize fiom that of.*" ^•'^ '“"1 
the thumb to that of the fift. “ 

Its colour is bluifii giey like lead. Liillrc metallic. 
Hardnefs 5 to 6 . Brittle. Its powder, when lubl.e 1 
on the Ikiii, gives it a black colour and u leaden glofi.. 

Before the blow-pipe the fulphuret uf filver melt© rcadilv ; 
that of copper with difficulty. This ore is coinpoieJ 
of about 42 lilver, 

7 l e upper, 

35 fiilphlU. 


if^r> 

Genus III. oxvds of siLVkR. (r. lU. 

sPKCiEs I. Calcifbvm lilver ore j*. r 5 »A(l*. 

This ore was firlt deferibed by Mr Widennnn. pivir 
19 fometimes in inafTes, fometimes difllminated through ^ 
other minerals. ii. 111. 

Its colour is grey i(h black. Its llreak blight. Its 
luftre metallic. Its fiadure uneven. Ihrdiicfs 4 to 5. 
Brittle. Sp. gr. conliderable. Kll'ervcfces with acIiU. 

Melts cafily before the blow-pipe. Froths witli bo* 
rax. 

According to Sell), it contains 72.9 filver, 

I 5.5 copper, 

12.3 caiboiiic acid. 


I 30.0 


.si'H'ibs 2. Red filver ore (u). 

This o»*c is veiy common iii fevcral German filver 
mines. It occurs in mafTes, difiuninated and cryibdli- 
7 cd. The pTiinilivc form uf its cryllals is a dojecalu*- 
dron];, whole fid es arc equal rhoinbu, and wli.'ch n.ay fie 

G g cuii- 
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Kf<l lilver 
1)1 c. 


I f >g« 3 ^* 


(u) A'/V'ry. II. 122 . — Scopoli de r\Huiva jfr^enti Ruhra. — Sc,yt\ ^ 7 '^wr. dc Phyf. XXX IV'. 3 V* ^‘nd XI.l* 
370; •and Nouv. Jour, de PfyJ H. 284,— /Fr/ 7 ni»i, Jour, dc 'Pfyf, XLlll. 291.— A'A-f/rc;//', AVi/rj’jff, • 
1. 141. 




mineralogy. 


conrnlcrc(l as a f'x fiJtil rhomboid.il j’iifm, ttrininuud 
by fi'lcd fr.minits *. Somtliinis the piifni ifi 

lcnj;thc::ie.', -.‘iiii fomnlmes its edges, or lliofe of the 
U-niiinatiiig fitriMiitSt or both, are wanting. I'or a de* 
Iciiplion and figure of ihifc varieties, we refer to iJr 
• Lj'U' [ And J/iJuyX. 

' ^ Ir.s colour is commonly red. Streak red. External 
' luHie metallic, internal comfTiOn. Tranfparentv from 
21 . 3 to I ; fometimes opaque I'racfiirc flat conchoidal. 
Hardncfa 5 to 7. Brittle. Sp gr. from 5.-44# to 
^1^2 •[. Becomes eleelric by fii(.Mion, but only wh#n 
I’ * .V i*^t’il;ited ;|. Soluble in nitirc acid without elfcrvef. 
Iiv I '« -2 tt‘K’c *. Bcfoic lilt blow pipe nielt.s, blackens, burns 
I! ti.ti V. ./-.v, ^'itli cl blue flame, gives out a white fmuke with a flight 
jN** vxx. \\ garliC liiiell, an ! leaves a iilver beadf. 

• /(,„ -t J /'./r-.vy l. ‘f'l. 

N' ivV I' bciwc'.’ii bliiod and cnchincal red; 

fonu times vaiiegaud. Stuck orange red. Powder 
black. 


Clafs IV. 

but At lalUc 




I' an Jy 2. Dark red. 

C'olvjnr commonly between dark cochineal red and 
bad grey; Ion. t times nearly black and without any 
fliadc 'd red. Slreak dark crimlon red. 

ore w:i3 long Tuppofed to contain arfcnic. Kla- 
proth fill .'iL'ertained iu. real fompolltion • and his 
■ aiialyd.^ h.i i been confirmed by Vauqiielin, who found a 
iiHcimcn compoltd of 56.6y.l8 filver, 

I U.130': antimony, 
r 5.C666 fulphur, 

12.1 2S6 oxygen. 


pipe it inllantly melts, and gradually evaporates, 
may be reduced by adding an alkali. . 

'I'naL this ore conlaiiif. miiri iiie jci:l, lias been long 
known. Mr Woiilfc fu ll (hewed tlut it conlaintd alio 
lulpbiiiic acid | : and thi. eillciwtry has been conlirmcd 
by Klap’oth, according to whole .iniilyfis this ore 
compoied of 6; -7 5 oxyd of fdver, 

6. 'o oxyd of iron, 

21.00 mmiatie: aciel, 

.25 fiilphuric acid, 

(.7^ alumina. 

The alumina can oiJy be confidered as mixed with»- »34* 
the ore. Sometimes its quantity amounts to .O7 of the 
whole #. } Ihri, p. 

137- 

Order in. ORES OF PLATINUM(y). 

193 

HiniiiRTo no mine of phtimim has been difeovered. Mincs% 
It IS feiUTid in fmall fciilcs or grains on the lands of the 
river Pinto, and near Carthageiia in South America. 

It is always in a metallic (lute, and always combined 
with iron. 


G£MUS I. ALtOVS OF PCATINUM. 

SPECIES I. Native platinum. 

Tta colour is whitifli iion grey. Magnetic. Sp. gr, 
from 12 to 16. Soluble in nitro*mutiatic and oxy> 
muriatic acids. 

Order IV. ORES OF MERCURY. 


194 

(LI All)yi. 
N-rive pla.- 
tiiniin. 


too, 

Ki.iproih ptovtd, that the filvei and antimony arc in 
}\t (late of ox\d.^; and Vauquclin, that the fulphur 
.. eo^rl ir.td partly with the oxyd of lilvcr and partly 
with, tia oxv<i of antimony. Klaproth obtained a little 
( dphiir'c :n.id ; but Xh'.A acid, as Vauquelin, with hU 
1 '* j, ilemonihalcd, was formed during the 
ahiil) f.' . 

i l;i . ore iomellnKS coritains a rniuute portion of ar- 
* ; a/ / un,ixih\, out luvif morr than .C-2*. 

id-/,. . I' ■>. ^ IT' 

' (jINUS IV. ’ALTS OF SII.VFK. 

'■ I K.' li s I . Muriat of liiver ( x ). 

* C-jViums Jslvtr ore. 

MiiiMt cf 'I'hiN ore occurs at Johaiingeorgcnfladt in Saxony, in 
(i!»/rr. Sniirh America, .xc. it i.; often amorphous, fometimes 
nearly in oi.wdcr, and iomeilme3 cryltallr/ed in cubes ur 
]>arf'illciopj|H Js. 

It.s colon* ^ are various: when wpofed to the light it 
becomes brown. Internal liiftrc i/reafy, 2 ; external, 2 
to I. Acq-iircs a glo^ when lc’*apod with a knife. 
'rnu.iYarcin y 2 to i. Texture foliated. Rartliitlb 4 
Pr ' n. to 5. Sp. gr. 4-745* to 4.8C4 f. Before the blow- 

I W....-/. 


Mercurv is employed in medicine; it ferves to fc-- 
parate iilver and gold from their ores ; the filvering of 
looking glafles, gilding, .^c. are performed by means of 
it ; and its fulphurct forms a beautiful paint. 

Mercury abounds in Eiirojx*, particnlaily In Spain, 

Germany, and Hungary ; it is found all’o inChina(7), 
the Philippines*, and in Peru, aud perhaps Cliili (a) Cj-mV 
in South America. 'Hie moll produdlivc mines of^y'-C*'’ 
mercury arc thofe of Mviaf ; of Almaden, near Conlo-f 
va in Spain, which were wrought by the Romans (r) 
of the PalatinaU ; aud of Guanca Veli’ea in 
Mercury ha^ never been found in Britain, nor 
any mine worth woi king been difeovered in France, t lyo'.r-. c.V 
Ji ocinirs moll commonly in argillaceous fhrtlus, lime- .M(.j 
R ones, and fandlloucs. ''•** 

Genus I. alloys Cii mircuri. 

spiciFS 1. Native mercury. N v 

Native mercury is found in moll mcri'uriiil mines : it .,j*crcuiy. 
in in fmall g! )buics, feallcred tliiv>ugh different khids of 
itoncH, rlci)tM uiid 01 es. 

Fluid. Colour white. Sp. gr. aljout 15.6. 

iiC'IES 


(') A/Vt:*. it. 113* — ^axnftinn. Aov. (ajmm, Pt-lropol. XIX. 482.-— Mim* Sjav* Ei^rauj. IX/ 717. 
(y) See ^'^^, 1 , Tranf. XLVI. 584.— /.(-re;.;, dhl. XLVHf. and I-. Mem: 

77 . /'//w, * 757 ' P* 3*4 Ah-ih. Par, p, 1 19. — Pmjjfm-t Jc Plyf- HI. ^2 }. — M/jrvfau^ iht i, 

VI. 193. — Bir\:inati^ Opujf. II. l 6 ' 3 .— T/.'/rZ, Mem, Par. i':7<y, p. j;.;, and and 54J. -CV/.V, CrnTs yp. 
uihy 1784, I Baml 32S.— M^mAjhr Mtmoits, 111 . \C{.^Muj:n PujU^m, /Jnn, tk Ch:ni, XXIV 
2: 5. XXV. 3. 

fz) See Entvecollts Jaitrcf Ediftcantes, 

(.^) Sec AlulMs Natural Uijhry of Chili, 

(h) See BowlPs Natural llijlory of Spain^ and 'Jour, dc Min. N'xxxl. p. 555. 

\^c) Sec Ulha'i Mamir; Anurka, 



Order IV. 


MINER 


Oa's 'd 
Urcrtiy. 


. 107 

AnnUam 
oJ Jilver. 

* K'tn'in^ 
\\ . iz ^ 

f Cronj'cM j 

Min, 

I Hev<”- 
Cl tit': 

t. ilsf 1 7«;o. 


. Rpi cirs Arn'J;.;i;n nf filvcr 
Nnhvt' ' 7 '.v 7 (;' 7 /. 7 . 

Tin’s mineral h\s ber-n founil in the f»lw mine of 
SnIilKrryrVi in the proxMncc f)f n.ilcri’lli, in Sweden ; 
in the mines of Deux Pom'll, in the Palatinate; and 
in other places. It i-i in thin platen', or grains, or cry- 
ftalli/ed in cubes, parallelopipeds, oi pyramids. 

Its colour i^ lilvery white or j.pey. Lnllre metal- 
lic. Creaks wdien cut. Sp. >/j. above lO. Tin|.^e9 
gold white. Pofore the blow pipe the mcicury evapo- 
rates and leaves the filver. 

A iptclmen of this amalgam, anal) fed by Klaproth, 
contained 6 j mercury, 

* Sf\ hlvcr. 


{. Mr.'-'get 

i IS3. 


1 08 

n. II Sul. 
pKurc's. 

C imrnrii 
tiilphurec. 
^ Kirnvjn^ 
'll. zab. 


J Rome dc 
U(!o^ iii. 


I /f.TMV. 

‘f jiir", lif 
Mm. 

XXXI. y . 

1 | M./Jrn- 
tr.rL 


■{- IhilJ.,//. 
t CilUrt. 


lOOj I 

Sometimes it contairis a mixture of alumina, and 
fometimes the proportion of mercury U fo great that 
the .amalgam is nearly as foft as pMlc. 

Genus II. sulphurets ok mercury. 

SPECIES I . Common fulphuret * . 

Native tinnalutr. 

This ore, which is found in a! moll all mercurial 
mines, is fometimes in veins, fometimes difTeminated, 
fometimes in grains, and fonjetimes cryAallizcd. The 
form of its cry dais is a tetrahedron or three- fided py- 
ramid, moft commonly wanting the fummit ; fometimes 
two of thefe pyramids are joined hafe to bafe ; and 
fometiinca there is a three* fidcd prifm interpofed be- 
tween them f . 

Its colour is red. Its dreak red and metallic* Luftre 
when cryftallizcd 2 to 3 ; when amorphous, often o. 
Tranfparency, when cryttalli/ed, from i to 3 ; w»hen 
amorphous, often 0. 'Pexture generally foliattd. Hard- 
nedi trom 3 to 8. Sp. gr. from 5.419 to 10 1285. 

Ccforc the blow- pipe evaporates with a blue flame 
and fulphureous fmcll. Iiifoluble in nitric acid 
Variciy i. Dark red. 

Colour cochineal red. JIardnefs 6107. Sp.gr. 
when pure, io.ntl5|; ; fometimes only 7.2, or even 
6.iS8fl. 

rarJf/y 2. bright red. 

Colour comnioiily fcarlci. Sp. gr. 6.9022 f to 
5.410:. 

Gr.Nirs Til. oxyds of mercury. 


s j* 1-. c j F s I . I Icpdtic mcrcurlHl ore • - 
Oxydh. orc^wh'ch is the moft common in the mines of 

If p-ul.: Jdvia, is always amorphous, and ib oftcii mixed with na- 
DJcrcurul mciTiirv and ciiinabai . 

// Cjplouf is ftimewhat ud. Its ilrcak dark red and 

ii. 21-1. ' ' .brurhtcr. l.ultic commonly metallic. Hardiicfs from 
\ Rt.jfr,n () to S. Sp. gr. fiom 9.230i j’ to 7.186.]’. When 
, Ki}"4'.in. •heated the incrciiiy cvapoiaies. 


7'-"». dr 
>/o/. xxiv 
61. 

^ Scofii.ii, 
jnn . d 
Mm. 
xxxvi. p 
910 

h- ZJ6. 


'rhoiigh this ore has never been acciii*attly analyfed, 
cliemitls hafe concluded that ihe meicury which it 
roniaiuf. is in tlic Hate of a red oxyd, bccaufe it is 
luhle in nitric and foluble in muriatic acid^. When 
purclt, it contains about .77 of imrci.iy (». It contains 
alio iome fulphur and iron. ^ 

IVcrncr has divided ihif. fperies into two varieties, 
the cumpati and ihvjlaty. The kconfl i‘. otten nothing 
nioio tlian 'li dt !rrpTL^U';l,\'. with oxyd of 

mcrcurv h 


A L 0 G Y. 

Genus IV. mfrcurial SAT.r?. 

srtciFS I. Muriat of mcicury ^ 

Cnr'i-Tus v^eiv’iry. 

This ore, which occurs iu th ’ Palaf itp.tc, is fcgncM^vunil 
times in fcales, foirictimes in and fometimes c’ v- 

ilallizcd. Its cryllali a^e tlther jmdl fjiir f»r fix lulcd 
prifins whofe fidcs arc rhombs 1 , or cubes, or f>ur fulcd 
pyramids wanting their angles, 'riiey ate always vciy-. 
fmall and generally confided. t / "■ A 

Its coh)ur« are various; but It is moft fn-fjiKmtly 
w’bite. Its hillre, when white, is pearly. Surnelimes ' 
opaque, and fometimes femitranlpareut. Evapoiatrs 
before the blow pipe. 

Mr Wonlfc difeoverfd, that this ru%* gci endlv •:on- 
taius ibmc fulphiiric acid Specimen^ h.oc l;( tu inti’ d ,* 
in which the quantity of lulpliiiric acid cxccc.L. that " ■ • ' 
the munatic L 

- ; . 

OrdfrV. copper ores. 


Ores. 


Many of the moft ufcfnl iitciifils are formed <■ )p. 
per: it enters largely into the cnmpcliiion rl bi.i!', 
bron/c, and bell metal ; not to ineiui.m '.Ijc dye 3 d 
paints of which it is the bafts. ^ 

Copper mines abound in moft cou itiic-,. d In •* 'uj Mir,;., 
wrought in China, Japan, iSuniaira ; tin ^ i‘ \'. n , 

ca; in Chili ami Mexico; and in moft l ii.cp-; 

efpecially Britain, Germany, Kiilfta, y. 

Copper is found im>ft c»Mr.ii;oid\ iu rucks of lirru- 
blende, (hiftus, and quail z. 


\il 3 p, 
N I'lvi f 1’. 


Genus T. am.oy'? ot cop;' 

SPf('ils 1. Native copper . 

Native copper ocenra ii.)w an.l tlien in ilic grutt;rrcr 
number of copper mines : Sometinks it is in niafll-'/ 
fometimes in plates and tluccids, which rdVu-UL .1 \jiici\ ' ' 

of forms; and fometimes, co in t^fneria, it is cr\ it.illi'/..d ^ \ 

in cubcRfcOr other foun^ luitrly rcftnililiin^ ci !>< >■ t. ‘Y- - 
Colour conimoiil) thru uf ((i'.>i>cr, but l.u ac’. 3 (bnl: 
brown. Lullrc iin-lallic. Sln.-k luidiui. l*i ict nc ^ '* 
hackly. Ele-xibie and inaili-ibK*. HarJnck h to 
8p.gr. from -.6’ to S.yS|^ i|. ' ^ 

FPfCiJs 2. Whiu copper ore k 

yllhy oj <>ipp,i ^ in.n^ iiUfi ,n'h;.\ . c 

This orr, whioli iu i’.ild to be uu'’“".ui»» -n, f>ccurji ni'.-Ap. 9. 
maftes. Colour while. Luftre iikuDic. Er.knire lui- , 
even. Hurdnefs H to •j. UiiuE*. Sp. gr. ionf;'lcr-"?'|[".‘^‘'^’’ 
able. r ‘ 

BeTore the blowpipe j^ives out a white aril-iiicalu. mi. 
fmokc, and melts into a giejffti hl.ick fl?g *■. 


C J EN U S II. ri' I. ; H l’ K F 'I S O'- t C 1‘ l» ' K . 

SPJteiFS I. Conui’.oii lulpliti'i t ()i cupper i . 

/ V;v'.wj i'npp.'r .,r, . 

This nus v.'liich is found in Curnwtl, lInTiL,aiy. ?nd ' V” 
Siberia, oevui.*, in mallcs, ])It)ies, lluta>K. ‘UkI \ ^ 

7A*d in li.x ljdtd prd'ms, 01 four fnhd p)iAnnd:,, jobtulr V-, 
bale to b.ile. r 1 14 

Colour hluilh grey. Streak blight er grtv, Ijiflu' 
melalbc. Haniinls to y Sp. g,. ; m 
fometimes fo low 4. 1 ?(; livlon Ui '-. with n’lr, . 

lieio’-e I he b!(AV nip; i» mvlf ^ i *1 ly , -n l wlnli m fn. 
fion exiiibits a green vl.nh, cn (o.»hi , c- 

icd wiili a brouii i iull. I miv*, l.i' .iv i;uci' 

We:.'ier :i;ekir r.w> \urlt’icj of i i. . il;^ ijjft 


2'4 

n. II. Si.l- 

phi'.rfts. 

C'-Mp'-r 



Copv< r 
pyritc-. 

* K.twan^ 

ii. I;. 


f J!i jffcn. 

^ K’! .. -n 

I Li. 

Mtn. 11 

141. 


+ /’;/ li. 
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M I N R Pv 

call**, Kuni It;; frmC^.ure ; and the ftcond, for the 

Cm-c Jt.ii’un, hr c.'ll. Tln'i lift 14 lomtv^hat 

c'atkci c«*I(Miud tliaii the firil, but in otL«.r rtfpedU they 
ajnre. 

s V VC 14 ', 2 . CoT)per p) rites ’ , 

TfHoii' copper ore. 

’ This ore. wliich is probably imtlunfj tlfe than ful- 
phiiret of iron comljined willr copper, and which, there- 
fore, would he moie properly plactd arr.on;; iron ore‘>, 
k found frequently in roppci mints, and riiixcd wiih 
common pyrites or fiiljdiiiret oi iron. If is fomttinics 
amorphous, and fometimcs cryilall./ed Its ct N Ibda :re 
either three or four fidcd pyramids iqiplicd bafe to bafe, 
«r fix li'^ed plriles. 

[is colour IS yellcv" ; rdten tan.iP rd. I»8 intr?rnal 
luflrt mtlaliic. Ha’di.tfi f'to fornelinus (j. Brittle. 
Sp jrr. 4.3 ! ^ t to 1.. S {.. Dena‘;rattft ; but dots not 
detoTiaie wirh n tu '!. 

ritfoit lilt bl '’.v pij'e denepitates^ pives a preeiiifli 
fulphiireous Inn^ke, :v J intlls Oito a black maf., which 
tir.pis boiax pi eon. Docs not efferve fro wdih miric acid. 

PLCi r b Pui pic copper ore ■*. 

Tills ore four..'! in inafTcs, 01 plates, or diiremina- 
. ted; fometimcj', alio, it is cryftalllzed in oftohedrons. 
Colour vanoij-. but moil commonly purple; iuicrnaily 
reddilh. »'^trtak redciilh and hiiirht. Luftre metallic. 
liardiuS f) to Hiitlle. Sp. jr**. 4 956 to 4.98 vf* 

lilT ivclcc- with nunc :'c id, and tiuj^cs it green. De« 
llag atcs wlih n tre. Bi hire the blow'-pipc mchs rcadi* 
Iv, without fn tike, vapour, or fmcll ; but is rot redu- 
ced. Tinge," bor..x a hiiglit green. 

A rptoirrcT) of this ore, aiiHlyfed by Klaptolh, con- 
tained copper, 

1 S iron, 

19 lulphur, 


A L O G Y. 


Clafy 


* Hauv, 

Jour. Jc 
Min. N« 
sxxi.5ia. 


f oxygen. 


ii. iSft. 

lO" 

Grry cop- 

j>f;» <T(.; 

^ Ktrivafiy 

ii 14'’>. 


spf cn 3 4. Orcy copper Oix* (, 

Tills ore lb lonnd in Cornvval, Saxony, Hungaiy, 
ixc. It is otirij amotphoiis, but often .alio ciTilallizcd. 
'1 he primiti^'e form of its iryitals is the regular tetra- 
ludron , but, m general, either the anghs or the edges, 
or brah, are inincaled or bevelled jj. 

C<d<*ur Ited giey ; <ificn tarniihed, and then dark 
grey. Streak dark g''ey ; foinetimcs rcdoilli brown. 
Bowder bUckifh ; fomclinica w’ilh a lint of red. Luflre 
metallic Hardriefs 7 or 8. Very biiillc. Sj). gr. 
4.(S64>< *. Ikl’iagraies with nitre. Before the blow- 
pipe crackles, but at lall niths, clpccially if anilfed by 
borax. 'J’ht bead gives u white fmoke, without any 
partienhu fmeil ; tinges borax yellow or browiiifh red, 
but dots not unire with it. 

A ipteime ri of this ore fiom Cremnitz, analyfed by 
Klaprotli, contained 31 copper, 

14 fiivcr, 

34 antimony, 

3 iron, 

1 1 lLilj)hur. 


Naplori, ill an ore from the valley of J.anzo, found 
copptr, filver, and antimony, nearly in the lame pro- *^‘<^’** * 

portions, but more iron, aii j fi'iue arlcnic 'I*. Savorefj, 
a" baieii I'orn informs ns, btlidts the iiigfedient.s of,J v”*i7J* 
KlaprotlBs aiialylis, found ionic gold ai'd meieuiy in 
guy et)j»per ore f : and Klaproth hiniltlf fouinl lead in ^ c.j/J.ii, 
moll of the otlier l])eLin'tni which he txaiiiiiicd. 

Ch-,nc', 111 . oxYDS OF (*opi*LK. 

J.?i ( Its I. oxyd of cojiptr J. V*’ 

Florul inl i opper ore — Reti copper p;/(ifr. 

^’his ore is found in Cuinwal, and many other ronn-(.i CMpi.^r. 
tries. It occurs in rn«nes, diffcin in cited, in f-sles, and ^ Kunan^ 
cryltallized. 'I’lie Jignreof its cryllals is moll common-" 
ly the regular oflohcdron ' 4 n^uy^ 

Colour cc'mrnonly cocliine.il red. Sneak brick red. Joui , dr 
I.iillre lemimet?*llic. 'rranlparcncy, when amorphoue, 
gtncially o; when cry Utilized, 3 or 4- I lardnefs from*^**' 

4 to 7. Soluble with eilVi vefceric*? in nitric acid. Be- 
fore the blcm pipe mills tafily, ami is rciluccd. 

This ore was fup|)(ihd to be coinj>olcd of carbonic 
acid and red oxyd of copper; but a ipecimeii, exami- 
ned by VAuquehn, whicli confided of pure cryAals, con- 
tained no acid It mull thcrefoic be coiilidercd asanf lliiU 
oxyd of copper. 

Werner has made three varieties of this ore, which, 
from their texture, he h’.^ denoni mated 
and Jihrom. The liifl is feldoiii or never found cryltal- 
li/ed, and is opaque; the fecond occurs amoiphous,. 
cryftallized, and in fcales ; the third w carmine, ruby, 
or fcarlet red ; and occurs' idways in Ihort capillary cry- 
iUh, or delicate flakes. 

This ore fometimes contains a mixture of red oxyd 
of iron ; it is then called Wick red copper ore^ copper 
malm, or copper ochre. 

This ore is fometimei mixed with bitumen. lu co- 
lour is then brownifh black, and it is c^kd pitch ore, 

SPECIES 3. Green oxyd of copper §. c;r«n oxyd 

Green fund of Peru, of ^ pp r. 

This ore, which was brought from Pern by Dombey, ^ lurivan^ 
is a grafs green powder, mixed with giains of oinii/.."* '-ti'- 
Wlien throwm on burning ctials, ic coinrnunicdtcs a 
green colour to the flame. It is fohiblc both in nitric 
and muriatic acids w ithout effcrvcfcence. j'he folntinn 
i.sgrren. It was Inppofcd to conuin mniiiiic acid * ;# Betthollet 
but Vauquelin hay dilcovertd, lint the appearance of 

thib acid was owing to the prcfencc of iomc common 1 
fait, which is accidentally mixed with the fand J. I dg 

Ul NUS IV. SALTS OF COPPhft. Xixi. M9, 

spiiCiKs I. Blue carbonat of copper, (d). 

Mountain blue — dizur de cuivre - Blue calx oj copper — cjv* Salts. 

Kupfer lazur, ^ lilac caiboJ 

This 01 e, which occurs in the copper mines of Sibe-»it of lop- 
ria, Sweden, Germany, Hungary, Cornwal, &c. is ci- 
thcr amorphous or cryftalliztd. 'Phe cryflals iire fmall, 
and difficult to examine. According to Konle de Lille, 
their primitive form is an oitoliedron, the iidisof wlu'clf 
are ihifceles triangles, and two of them more inclined 
than the others J. Be that ai it may, the cryftals of ^ CryiUl ilu 
blue carbungl of copper arc often rhomboidal prifms, 34^"^ 


cither regular, or terminated by dihedral fummits *. 

Its colour is azure or frnalt blue. Streak blue. HarJ- 


^ Ibid p« 


(d) Kirrj. ri. li^.-^-'MorveaUi Mem, Dijotif 1782. i SemeJlrCf p, ICO. 





lUf*)r#* the 
TIul'cs bo- 


Drdcr V. 

ntfi 4 in rt. I^nttle, •*^p. f*r. 
with nitric aciil, aiifl Julies it a bine colour. 

" blow-pipe it f)l.u*ke!H, but tloes not melt, 
rax ^retn with tflcrvelccncc^. 

'Die Cl yllals, according to rtlkticr, are compofet! of 
(i() to 70 copper, 
j J — 20 cavlK)nic acid» 

8 — 10 ('xygen, 

2 — 2 wattM. 

Fontj^na firil difeovertd that this ore contained car- 
bonic acid gas 

Vinitfy I. Earthy blue carbor.at. 

Mountain Hue, 

This variety generally coiirairiy a mixture of lime. It 
is never ciyllalli'/cd; aim roinctimes is almo(b in the flatc 
of p()w(ItT. LuHre O- 'PcMturc tarlby. 

rarit'ty 2. Stri.itid blue carbonai of copper. 
Etillic glally. 'iVaiifpaiCFicy, wlien cryhalii/etl, 2 ; 
’Alien amorphous, 1. 'iVxliirt tliiatcd ; fonietirnes ap- 
proaching to the foliated. 

spiriiis 2. Grcrii carbonat of copper (e). 
(J\yfi>'n ifrj rarh'jnui of topper-^ Mahichht, 

^i'his ore is generally amorphous, hut IbrnetiRUs it is 
crylhilli'/ed in foiir-ftlcd prifnis, tenninated by tour- 
iided pyramids. 

Colour green. Lullrc filky. Hardnefs c to 7. 
Entile. bp.gr -^.571* to 2.655 J. EfTervefces 
with nitric acid, and gives a blue colour to ammonia. 
Eefore the blow pipe it decrepitates and blackens, but 
docs not nitfl. Tinges borax yellovviib green. It h 
compoied of carbonic acid and green oxyd oi iron. 
Variety 1 , Fibrous malachite. 

Texture fibrous. Opaque when araorphous; whetr 
cry^lallized its Irafifpiiiency is 2. Colour generally 
giafs green. 

Variety 2. Cotnpad malachite. 

Texture rompad. Opaque. Colour varies from the 
dark emerald green to blackifh green. 

A fpecimen of malachite from Siberia, analyfcd by 
Klaproth, coiuaiued 58.0 copper, 

18.0 carbonic ack!, 

1 1 5 oxv gen, 

1 1 .5 watvr. 


MINERALOGY. 

It cffirvcfcci foinetinieb olive gran. 
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Lufirt* glaTy. 'rr.infparency 
Irom 4 to Fra^’iiue coii(.l'oidal. HardiK-h 4 to 7. 
Eeftirctbe Mow pipe dell.igrntis wall an arftnical fmokc, 
and imliH nc.o a g'rcy culourcd bead. Tlii> bead, fufeJ 
with boiax, leave.; a butioii of pure copper Ij. i' 

Kldjiioth dilcorcreil llut it was coinpofed of exyd 
copper and aiieiiic acid. 

.Sometimes this oic is combined with iron. Tt thtup. 
cryftalli'/es in ciilies. Thcfc t.iibws are v.f a dark grtrii 
colour; before the blowpipe the, fiMLln., g:;-j t»"t an 
aiieiiiciil fmoke, and do not io quickly ionu a grtj bead 
iii the aifeiiiat of copper *. ^ I * 

•V) 

Orpix VI. IKOX 

'To dtfcribfc the nfes of iron, would bo to write tlic 
hitlory oi ivory ait and mamifa^tiue, iliici* ihtne i^ i n! 
one wliich is not n.ore or kfs dcpiiidLUt npnn ihi.-, uif- 
fill metal. Nor is its abimdaiice infeiior to it:, uiilitv. 

It exilN alinofi evL'rywhtrt, and firms, as it v>cio, tlii-Mm-J 
bond which count cls the mineral kingdom ti'gelbci. 

Gf.Nl!S I. ALL^^YS HI inns 

SPi riis I. Nalivi ill n (i). vl- 

Nativc iron lias hetn bHiiid in 8il>tria a.:d i:i IVinir.u. 
in inmicnie mafle.i, wh-tli fetmed a.- if they haj luu 
fufed. *^rhefe m'*(res evidently did uri origniate in 
place where they vt'ero found. See /'.a 

Colour blu'fh i\hl!c Fraftnre iiackly J- ifm :i e. 
tallic. Malkable. Magnetic lia’clnels 8 to (j. I'-p. 
gr. 7.8. Proull has difeovered, that the naiivc iuju 
fouud in Peru is alloyed with nickel «[. ■.\a 

GfnT’S 11. SUM*nUR>,'l (T '*'* 

SFLCiKS 1. Common liilpbaiei of iron ^ 

Jyritet. iVl %iil 

This mineral occurs very freqmntly both in ores a-id • i.|„, ,4 
mixed with other bodies, for iiihance in Hates. Jt lsv'.)n„,.p 
often amorphous, and often alfo ciyHabiyed. The pri ii'l) t 
mitive form of itr. c. \lb‘is i& either a regular cube or an 
odohedron. The vaiieijis of us form luili r’o cltfcri- „ — 

bed amount to 5:^; for n f'efcripiioii of wdiiili we refer liy- 

thc reader to fir / ■//> -J*. 

Its colour i, yeliovi. its ijl'iie met.iilic. 1 liirdf.tf. 

8 to i-Ji. luirlle ."’>p g . 5..i;t0 4b. :vdi?bk U\ 
nitric acid with c.T.Tvifcciu ^caici lolublc in I:j 1 - 


I t. 


Sdtri'e 

41 , 0 . 


11a 

Iphat of 
pper. 

in 

ieniat of 
Pl’cr. 

^ trtv.in. 


phuric acid, iicjroie tl e blow-pioj [•urn', with 'i I Iv.i. 
flame and a hilpbuuou-j in-ell, and leaves a l;r.:wyi.f‘ 
bead, which liugtb 001 ax oi a li.iuity gvLcn. 

J arijy 1. Com non pyrites. 

Tiatlr.re uneven Hardiitliio. Decrepitates uhci 
lieaU'd. Emifi a f'dplvneoiis f.niell when rubbed Ni. : 
magnetic. It occurs utter, in coal mine? and In Hates. 

/ arkty 2. S? t ial i d py i i r •. s. 
ik’xture filiated. Hardntfs to. Not maguttic. 
Variety 3. Capillary, 

Colour often ficel gtey. Found in nceJlc.form erv- 
ftals. Ib’icommoii. Not magnetic. 

Variety 4. Magnetic pyiltes. 

Found in niafics. Tcxtuic compact, iiaidnefa 8, 
9. Slightly magnetic. Seems to contain lifs fulphur 
than the other varictiesi. 

In pyrites the proportion of the fulphur to the ;?cn 
in variable, and thia explains the variety of itscry lialliuc 
forms. 

Gi-N 

(e) AVr-tt* IT. I 3 1. — Fontana^ Jour, de Phyf XI. 509. — Kiapr(tth,t Bdtr'dgc^ II. 287. 

(p) P, litas, PhlKTraaf. LXVI. dc Celts, ibij. LXXVIU. J?.— tJec alfo Uniber, Jour, ds 

Phf. XLI. 3. } and Stelin, Phil, Tran/. LXIV. 461. 


, tcu 

This fpecies is fo:nctime» mixed with clay, chalk, 
and gypfum, in various proportions ; it is then knowm 
by thtf name of 

Conun 'jn nwiintaln ytreen. 

Its colour, is verdigris grtcn. Lullrc c. Tranfpa- 
ropcy o 10 I. Hrudiicfh 5 to 4. Erittle. Icxtuie 
e'lUlhy. Eftervefets feebly with acids. Peforc the blow’- 
pipe it exhibits the fame ])l#enoiTiena with malachite, 

. sr'ECiv.s 3. iSuIphat of copper. 

For a defc^iption of this ialt, fee Cfii MisTRY, i\® 
64H. in this Supplrment, 

SPECIES 4. Arfeuiat of copper^. 

Ufire (Upper ore. 

This ore is found at Carrarach in Cornwal., It is ge- 
nerally cryllalli/ed in fix- fidcd compreifed pnfms. Us 
colour ib olive green. Streak, foinclimes firaw coloured, 
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Clafs IV. 


. , r vt ’ I'*’ j.r oi m 

1 1 ! 1 s 1 . 1 'luin^ :'\ui *'. 

(h'i’y y ()j \Vtr:Ut‘. 

'l l •, -nlfiu..] i*; fuM.i i ill Ilp ji'iiiJ ( icrfuUMx*, Frkm*e, 
.\nKMLM, ..<c. it occiii'i ill kijncN I'oitn lumps 
V iH'i.s li/.cs. It'? o)lrun i» dark iu»u orbrovvn- 
1 !; |yl ; wlicu cut, blullli j.';rfy. Luit’-c futta'lic, 
ki:m ; lo 4. Opiinue. Striiviurc I'aty. 'I\ \ti;rf line 
I l.-i-ducrs 4 to 5. lirittlc. 

I > ; 

heiitcd .•jtLfi that 
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to 2 oSg ; after bcli: 
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ii. J i) i. 


:i. 1 1 hVc!'. 1 ’‘fuc'wli.it ^icafy. liic f • and 

mail'S l\u)r.p;ly. 'I'he uie of tiiis inirifral witcu riuiMi- 
lad intd into pencils is k'lowii to cv( rv perf.«n. 

Its i.\r.r.po!lt!oii was di'noured by bchf'.le. V'hcn 
pure it coiitaiiij oaihou^ 

10 ;ru<.. 


Jkit It is often exeeed’nj^.y impure; A fpecimen, for 
iniliuee, from the mine of PlulIicT, in France, ainilyfed 
hy Veinpieliri, OJiitaiiicd 23 carbon, 

2 iron, 

3S ftlica, 

37 alumina. 
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this fpecles belongs the mff.fret. Before the blpw-pipe M<ulUc ^ 
It becomes browner, but does not melt. Tinges borax / , 

dark green. '' 

VVlioii pure it co'' fills entirely ol ovyd of iron ; and 
tics oxyd appear.-, to ciJiitain froui .ly t(3 .2^ oxygen, 
and from .70 to. Sj irony. L'lidouhli dly it confills j A'/tTCkTi*# 
of a nsixrurc of iron in two dilletj;!!! ll«itei. of oxyda- h. 
tioii. It is t)**ttn alfu mixed und coiiLuninaUd with 
foreign ingredients. 

'^i'hcic are two varietleti of this ore. The fi**!! is 
wliat we have j nil dtlcrihed ; the I'tcond is in the foiin 
of land, and ha.> chertfore been called 

Magnetic land * hlrriuir^ , 

This fubdance is found Lu« It?.!y, Virginia, St Do- ‘'•'’71^'/"-^ 
mingo, the Fall Indies, and in the fand of the livcr 
:?t Aberdeen in Scotland. It is black, very hard, niag-^xi. p 75.; 
n'Ttic. tSp. gr. about 4 6. Not altered by the blow- 
pipe ptr/c; melts into a black glafs with putafs, and 
into a green glafs with niicroc<<*fmic fait, botli opaquef . f Faurcroj^ 

It probably contains fome fillta, as Kirwan h^s 
pofcdj. 




Wirt! SILICA. 


This mineral is commonly dltTeminated through other 
fofiile, but fumellmes iu the Ealt Indies it occurs in 
huge inafAt.. 

Its colour is hluifi gny, grey i(h brown, or blutfh 
hlai k, (‘‘ten covired with a ycllowilh rind ; inletnully 
pu’plc Iputs. i.uftre I or o ; in 
Oparpie. Hardnefs 14, 
Before the blow pipe it 


it di^vovers red 
' 'iiie jj .1 .s and inetdllj 
ihjtilv. .Sp. gr. j.y^v 

Lhii. kens ;nid gives a fmutty yellow tirge to borax. 
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O’ VOj 'H ,KOU. 

, gen-j', is vrry c-Xtc'dive ; lor iion is nuich more 
i-.c pieiu’y f)L.f.d 1.1 till tlaU of an ox)d than iu any 

Olllvl'. 

runs I. Black oxyd I’f iron ]. 
i.’< nnt' f; ’trunjlnne — IMtulnJh nUuhvih .tlirun ^/rr. 

'i'his fpiciesof ore is ver)’ c^unmon in Swulrii; it is 
found alio in Switzerland, Norway, Rufila, :\e. it 
occur i in maffes. pl.iles, grains, and crylblll/ jd. Th.e 
primitive form of irr. cryilals jf a regular oCtohedroii i . 
Sf'rni times two oppofitc fides of l!ie pyramids aie tra- 
peziums, which renihr;. the apex of the pyiamids emui- 
io’m. Sometirnes iloe cryllal'* p:ifs inM ruomboidal |)a- 
ralh lopipcdc, and into c!od..cafiedions wi.li ihup.boi la! 
facer 

iis i'u’f^cc I; btownlsh ifae'ic ; i iiernally Lliiilh ;-'!'..y. 
Powder bla^k Streak Miv'l.'.h ->■ lU blighter, l.ultie 
rrctaili:. tc* ' ‘.itie. i^j». gr. Iro.n 

41 ■)4 to ■ .ttri-i^rc'.l ;.y tl.c nHgi.fi, and gc- 

n-iallv pcilllh-’d of .in rc ' . leB c '.'rl'K. I’, 'i’o 


(Jn'n 
ri7. 

I AfiVi. ii, 
161. 


STFCIES 2. Specular iron ore f . 

/'’/ r oliv 'tjh. 

^ 121 

This ore is found abundantly in the iflc of Elba nearg.^^^l,^ 
Tufeany. It is either in mafles or cryttallized. Thcifcviorc. 
primitive form of its cry Hals, and of its integrant inole-1i A»7» iu m 
cutes, is llu‘ cube *. Tfic varieties hitherto obferved 
mount to 7. Thtfe arc the rhomboidal paraMelopiped j 
the cube, with, three triangular faces inltead of two of 51, 
its angles diagonally oppofite ; two fix-fided pyramids,^ 
applied baft to bafe, wanting the fummitsi:, and fome-7^"J|‘ 
times the angles at the bafes, and I’omctimes the 
uate edges of the pyramid ; a polyhedron of 24 Tides, j jy, 4 
rcfcmbling a cube wdth three triangular fzccs for two 
angles diagonally oppofite, and two triangles for the «• 

lelt of its angles. For a defer ipliou and ligurc of ihcfe ■ 
vaiieties, wc leftr to /ih^we </e L[pt\ and llauy\» ^ iih 

Colour ftccl grey J often tarniflied, and beautifully ^^9* 
iridefeent, reflcdtiug yellow, blue, led. Streak red. 

Powder dark red. Lullrc metallic. Hardnefs 9 to 
10 Notbriille. Sp. gr. 5.01 ib|- to 5.21^1. Slightly f HuAry. 
niygnitic. Little altered hy ihe blow pipe. 1 inges 1 
bor-ix an ohfeure yeUiivv. 

U his otr, according to Mr Mudret, is compofed of 

66.1 iron, 

21.2 oxygen, 

1 0.7 water and carbonic acid, 

2.0 lirne. 

ILO.:.]' ' , 

The quantity of oxygen hero Hated is probably too *“f 
<3^^ing to tin* uiiavt i'kible inafcuvacy which re--^^^* 
i.ilt^ from lIu* ilr <iv.ty or ana lis "wLicli Mr MulIieC 
lolloped 

rTu- icvous iron oie * 

Is gciKraily coLlnk'td a-^ a vaiicty of lhi‘; ' fpci it'S. 

Kir.VdU, howevv.’.', fuppofes It to enutaiu caihoii, and 
ti> be a dill met foecics. 

It ;s fcf.r in SL’xoiiy, and iu the ifle of Elba, &o. 
gLucvally ill amorphous nudes, compofed of tliin*fix- 
luled laniir-.e. Colour iirn guy. Streak bin iih grey, 

J.ullic mcl.iilic. Opaque. Ftd )^rcafy aid Is 5 
to 7. Ill i‘. tic. Sp. gr. from 4.5 to 5.07. Siighliy 

Inag ictic* 



y Order VI. 

• Iron Qtcs np.gnrlfic. Infcl’blc by tlic blow-plpe. Tinges borax 
giLtiiini bnnMi 

• »• 4 spFciKS T..<iiiu:iaiei! fpeciilar iron ore. 

i tr pyroKtc Many. 

iitin oic. 'rbis ore, wliitli is lounJ at Muniiror in Auveign, 
was ufiially aiianged under the hill fpeeits ; boi )ia3 
Lecn fcparatrd fiuin itt we think properly, by Mi liaiiy, 
iKcr'ide the foiin of its cryitals is incuiiiputible with the 
Inpyolltiou tliat their primitive nneltMift is a cube, a*J we 
have Iceii is the cafe with coni 'ion Ipecular iion ore. Its 
ciyftal.s are thin ottagoiud j liicb, bounded by ux linear 
. tiape/iumf., alternately inclined dilFerent waV^ j-. 

' iji. las * Colour tied g/cy. Powder veddilh blick. Luilrc 
metallic ; fur face polifliVd. Fradure glafl'y. Very 
^ l-j biiltlc j:. Ilauy fiippofcb that this ort has been pio- 
(iiiced by fire, and accordingly has given it a uaiiie 
N-> which denotes its origin, 

XXX » 

• SPEriFS 4. nroun iron ore cr. 

21 ^ ^ . ' . . . 

Br'*wuiron This fpcclcs of ore is found abundantly in Britain, 
T';'? •• l>3tticiilarly in Cumberland and Laiicaftiiic ; and it is 

common in other counties. It confifts of the 
brown oxyd of iron, more or lofs contaminated with 
other ingredients. 

Its colour is brown. Its Hrcak reddifli brown. Sp. 
gr. from ,^.4771 to 3‘9>i. Before the blowpipe 
i)Iackcn8, but docs not melt. Tinges borax gtecni/h 
yellow. 

FarUfy i. Brown hematites* 

The name hsematltes (bloodtloiie) was probably ap- 
plied by the ancitnts only to thofe ores which arc of a 
red colour, and have fome rcTvmblar.ce to dotted blood; 
bi'.t by the ihoderriB it is applied to all the ores of iron 
w|)ich give a ledd'fh coloured powder, provided they 
he of a fibrous texture. 

Brown hirmatites ocatrs in maffes of various fiiapes, 
and it is faii alfo to have been found cryftallizcd in five 
. or fix fided acute angled pyramids. Colour of the fur- 
r face blown or black, fometin.cf. Iridefccnr ; internally 

nut brown. Powder led. Text u v fibrous. I faidncls 
j ile'/itf. s to 10. Blitlle. Sp. gr- ^ to ?.V51.|- Not 

niagnelic. 

riiis variety has not been nu'.lvfid, but it renu to 
C'Miliil of brown oxyd of iron, oxyd of mangande, and 

^ T; 

Alin. li. l\ii!rly 2. CoiTipa£\ brown iron (lore. 

‘64- This variety occurs in mifTvS of very various and 

often fdnl>.ilical fhapvi-. 

Colour browni, Jiittinal lufiic Texture 

f ^rnTn HardiHf.i f) to y. Brittle. Sp. gr. ,^4771! 

^ A II .1 ,in T**. T' Cl" 

« / am/y 4. j'.rowMi .Scaly iron o"c. 

*^niis variety i? ge!.ci\.llf incnmbciU on other tnin-/- 
rals. Cohuir brow'n. i.nftre met illic. llie 

fingers, niaiks (Iroiigly. VViL inn^Uioiij-. 'rcxlurt l.»* 
li.ited. JIauTntfb 4 to 5. Buttle. So light ns of It 11 

V to float on water. 

• Far/tly 4. Brown iron oduc. 

This variety occurs both nidlfive and d ffi nii.nlvNl, 
Colour from nut brown to orange. Lulhe o. •Strongly 
fiains the fingers. Tixtine earthy. Haidnds 3 to 4. 

When (lightly heated reddens. 

114 

Kcdiion si'FCiLs Red iron oref. 

t Kirjv, ii. Colour. red. Btrciik blood red. Sp. gr. from 3- 

, ICU. ’ 
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to 5.0c 5. Brfure tUc blu.v'pipe bli'’kr''8, biJt doc, Mvt.i.ijc 


not mdi. 'I’ll g -s hi)irt\ y tihiwiili oliM' g'MMi. When ^ 

digefted in i'lr.moi i.i, it b^conui black a-iJ often mag- 
netic. 

I'ln'rty I. Bi d l»a mat.'ir ' . 

Found 111 rnafVts, and all the vaiic'-y of forms of (la- 
la^itcs. Colc.iir hot ween bn-wnifli iid and llevl gre-y. 

Powder ted. Irle’-nal hidre inelallio. Tuxlnre h- 
brous Hcirdr tls 9 to 10. Brittle. S]) j:r. 4,74 j- f 
to v*005t. \K r \iJn* 

When pure it conlifis of rtd oxyd of lul it of- 
ttn contains inangantle and a]-..mTa^. { Kirnans 

Varirty 2. Comjpn:\ led iron ore n. 

Found maffivc and fialactilic ; ff'irctiimF in cry ildls ^^9- 
of various forms, but they fci m to be only fccondaiy ; 
lunu times in columii'i like b.dalt. 

Cedour hctw»ccn brown red and fieel gre‘y. Slaina 
the fingt'is. I.iiftrc 1 to 0 ; often feinimetallic. 'Bex- 
tore compad. Hnnlnefs 7 to 9. Britile. Sp. gr. 

3.423 to 3.76 1 Sometimes invtlled with a rufy red 1 
ochre. 

Variety 3. Red ochre. 

Found fometimea in powder, fomctiiniK i'diuated. 

Colour blood red. Stains the huger*;. LulUv c. 'Bix- 
tuit earthy. Hardntfs 3 ti> 5. jlilllle 
Vatirty 4. Rtd fcaly iion ore. 

This variety is gtneially fo'P.id n.ei. n*-'. ;t up*: 
other iron ores. Colour between ehe:r\ r.-d r'nd lleil 
gie'y. Stains the fingers, l.nflie tlkx. i: . r», 

metallic. Textinc' foliated. Feel*} 'loi,, TciwiTwi* 

3104. Biillie. Heavy. 

sxi.’. »: *, 6. AriplUv-oons iron (.r: ». 

^ 0 \Yti cj It ' fi Cf.fJiuu! or ftr\rj .... •, •• I'l'' 

This <*te 18 exerctiingly i-omnitni ; ;o.d . ' 

contains Icfs non than the* fpecieF alreivdv ileri:'.'/ td, - j 
i«, in thn> conntiy at hall, prefcp.ed to '.htni, b:v.i:‘e 
the method id ei' ti.r'iir ;*; pure i>vn h' '\v. i\ i-^ ;;di' 1. :>:■ 
rather btcai’ieu «, IvUer ii:idc’'iiooil. 

Colour moil < *•') r*ui;)' -huk hr.;.; 'lio.iv ux! or 
yellowifh brown. .Sp ; i, fioni 2 'iy ; ft) r i . B-. ; .V;: 

fore the blow pipe birtek^-’.s, ai.d lii-^i.s bj -< r: ’.4, 
g I ecu and b!,al.i h. I' '.s lornpikdot iw-.l i-n*,, 
alumina, lipie, til.ea m ..I’iceuj pronurt !! ■.'.* iig-ui.- 
I ally yields iiom 3 
/ uriiiy 

The iviIntiaL -anged indtr rhi, ui 
f:dev::bl) bom ea.di oil er in tlui; e./.r.: 

’Cl’iV are thin id in mrdlci of \i.;ii'i f 
fo»:u ia";.:e iB^tu. 

(.Colour ‘■■:.ri^>us Vs t'f rriv, S'-.v, * 


X o.'i.n.on argill''.eeo;'.‘ r.o'! r- 


u;J. Sireiik red I'lb yelio". « r u.» 

Tliidnels tu*m 3 to H. Sjreli ea/’h)' wh- . b:- \ 

i.non. 

Vrn‘.\ z. Coh'.nu.ar or B .‘'orin .ro* or.*. 

'thi.^ v.u. ly is found in voliiiMi'-, adl-r-’i'"; l-i cie’' 
other, but ca'iiy feparabic : Bliey are (on Iskm 1 ,- ii-cin > 
vated, ai.il lliur »nrh.ce is rough. C'di-.ir browi. 'h iiO- 
Slre'ik dr.ik red. Slightly itaii.s the linger^. L .-.br 
r. Adhirci. liiotigly to the longue, oa-u: vl ).( .1"V' 
Feel dry, 'i'eylure earthy. 

,'v 3. Aclne.fe iron ore. 

'rhis vau^ty '\» found 'n luafl'es, and irru. i, - . 
tieular. Colour gruerally brownifh ud i- .b*: 1; e- 
tallie, neaily. Texline gianular. Jiaid. .u ^ . 

Brittle. 


d.* 


'■ '.tact.'* 

! olu . 

.r ) A , a; ' 
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Nodular, or liidney form iion ore. 
A'.thcs or Knnl.jlfWi\ 

Tin's variety, wliich uas !nciitK*ned by the aiK*ieiUs, 
Is i^eiicaallv iindci the f(^r:n i,{ a nniudtd knob» 

more or !cl> riicnibllr^ a k’.lney, thoiij.di ioirctinjis it 
i., ijiMiliaii-ular ; aiul it eoiilaiiH within it a lvcn:eU 
wide !i IS foa.Lt’Miiv l(M)re, and loir.ctirrx^t a-Mitits to the 
w>utl.ilc liiij Coloiu* ct the lloiie ytllowdli hiowii ; nl 
the kcriifl ochre Surrace i';fiiei.il!y foultj w)t!i 

taith. Lidheof the rli d rintalr.c ; ol thekeintlo 
Hauliie^^ hroin 4 I'o 7. liiiuli-. 

5. Ihiifin.’i’ or ;naiml.ir iro:i ok*. 

'i'his vaiiety l eru’s io roiin»!t.d nMlA.*s, ir< m the (i/e 
ol a pel to that <d a imt. .*'’111 fare roii;.jh. Colour eom* 
uuudy dark br()W u. Lre.ik \ellowilli brown. Hardin*!.'; 
> to El it lie. 

'I'hc Ol l.lfr 01 <■ fi ni.d at Cienfot, near mount Ceni.;, 
belunj.^i to tlii>i vaiiviv It coinpolad of 
5 j lime, 
ii«m, 

2 ^ alii.uina. 


I OCi 

svK'ii s 7. T.owland non ore*. 

'riii.*. fpeeie^ uF c>»c is fuppol'cd to conliil of ox'yd of 
iron, nrsed wldi cl ly and pholpliinl t or phufpiiat of 
It is cillrd lowLmd ore, Ijecaufe it is found only 
in low i> rounds ; whereas the lall lj)cxies is moi'c roin* - 
motily in liiijh ^;roiinds ; and is iheieforc called 
oce. 

'This ore occurs in arriorphmia inaflV.s, and alfo in 
/rains or pow?tr. Its coliuii is bicwu. Jltteak ydhjw- 
iili brown. Lullrc o, or common. Texture carrtiy. 

1 lauinif!* to 

r,-:ri‘iy r. ?»Ie?.doW' lowland ore. 

Ctdour blackiih or \ elhoM'.lt lyfown : Jioth Colours 
meet in the fame ipe^^'inuu. Found in lumps of 
..irinis b/.c.s, oFu'ii p'.rfjrutcd. Traci urc com pad. ^^o- 
dcralely heavy. 

Fitcjueiuly yhlds fr(>in 52 to ptr cent, of bon, 
l\iritty 2. Mw.impy iron ore. 
vaildr i*^ /ener.dly foiiiid under water. It h 
'\ 1'nnp^, whivh aie commonly jjerhjiated or corroded, 
and rrix{.d wuh ta^.d. Colour dark yclk.wifh brown, 
or duk run brown, IlardneFs to a,. Kriilk*. Sp. 

2. <>44- It often cc.nlains ,*^6 uf iron. 

/’ur -f.;/ •<. Murafi’y iron ore. 

This viuitty is fuiind either in a loofe form e»rin per- 
forated lump-!. Colour liL,ht yelluwifli brown. Stains 
the fjiii^cr,. IL'irdiuls Triable. 

CU N'l’b \’ 1 . " Ai. rr Ol' IRON. 

I. SjU'rJ'y tire 

I'lils ore i;, common in (krui'uiy, Tiamc, and ^pain. 


A L O G y. CUfBlV, 

It i.s found fometimcB in amorphous maiTcs, and fomc- Metallic 
time*; crylUlhzed 

Its colour is white ; but it becomes tarniflied by ex- ^ 

to the air, and tbtn alTumcs various coIouik. 

Streak •rrey nr white. Kxrci ral Iniirc often nieldllic ; 
internal common or /laffy. Tranlpareney 1 or 2 ; lome- 
ll-.nts Tt xturc ioliated. Tiagmcuts rhon boidal. 

Ilaidr'tfs ^ to 7. lb it tie. So. ^rr. to ^.Si. . Not 
n.agruilc. Sidublc mi aeiilb with vei) little iftervcf- 
cence. I'dore the blow-nipe dei icpilati"., becomta 
browmifli black, and ma/netic ; but is iearcJy fulilde. 

Tinges boiax liv/atty lelhuv, w'ilh fome itlVi vc feence. 

'This ore, as Utij^maa Afculained, coiil’!ll.> nf ium^ 
mar.ijHrK fe, lime, and caiboni*,- ^iciil. * 

Out ipecimtn, aecoidinir to his aiialyhs, coi t?.ined 
.S iron, 

24 uian;/:uKle, 

3 ^ earhonal of lime. 

10 ) 

Another contained 22 iion, 

28 mangmefe, 

5 3 carbonat of lime. 

io:i 

^Vhether the iron be combined with the caihonic 
acid is iiiU a difpuieJ point. The cryllals of tin; ore 
arc rhofnboidal par.illclopiptdi» ; which is pncllely the 
form of carhonat of lime. This amounts neatly to a 
demonil ration, that the carbonic acid is combined with ^ 

the lime j and that, as Cronftedt and Haujr have^rfcip- 
pofed, this ore is merely carbonat of lime, contamina- 
ted with a quantity of the oxyds of iron and manganefe. 

spKCies 2. Arfeniat of iron. ArPniMof 

Mr Proud has difeovered thia ore in Spain. • Its ‘ ^ 

.lour is grcenifli white. Its texture gtanuW. Infoluble 
ill water and nitric acid. When melted on cliarcoal, , 
the aifcnical acid efcapea with e(ferv*cfcciicc .t* \ 

SPFCirs j. Sulphat of iron. 1. 

For a (?efcription of this fait, fee Chkmistrv, 
f>SiAu\\mSuppl. S«I,*utot 

y** iro.i. 

Ordf.rVIL tin ores (h). 

Tin U employed to cover plates of iron and copper, 
and to filvcr the backs of looki! g glaffes : It tnuiB in- 
to the compdfition of pewter ; and forms a very im- 
portant article in dyeing. 

'Tin ores are by no means fo common as the ores of 
the mrtyls which wc have already deferibed. They 
;;»■€ fouiH^ only in the primfivt' mnunttiins (1)., Hence 
Weiner fuppofes them to be the moll ancient of all 1114- 
lailic oie.s. ’I hey occur aioll fitqiieiilly in granite, 
foinctimes in porphyry, but never hi limeitonc. 

Almoll' 


(g) A//-7J IT 1 1 . 184. — 'Jjur. Jv PhyjWW, 213. — Raxo'iumo^Jiif Ahm, Lau^ 

furtne, 17S:;, p. I.py 

(if) fTry/i-M', yl7.;. 17:/^, p. i' 1.— ./.* Ch'.m. XXIV. I 27 

( 1 ) CJecjh'gills lu'e tlivi.it ! iniHinuiii' Into tbifc elalks ; ficorufdrv, and Irrt’tary, 'The primitive 

occupy the cciure ufull exteufivc chain y, ; th( y arc the hlghtlt, the m<dl rufTged, and exhibit the mull pointed 
tops.* 1'hey are ( (yfidtrcd a.'; the moil ancient im mt.aliKi of the globe. 

'Vh^ ftronJiity mountain.w ■. ccMpy the out tide i»i ■.xiculive ranges. 'They arc ufiially compofed of llruta, more 
or Icfs ir.'clinedi and commonly r^il againil the fide-s ol the primiiive mountains, — The tertiary moiuitaiii'i aic 
milch fmaller than the oihos, an:1 are often iolilary. Wc ufc the terms pfimi/iiv, Jirofidury, See. .merely aa 

pK»2C 
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Tiu Ores. Almoil the noly (in mines known to Europeans ire 
^ of Cornwall Devonfhirc, Saiony, Bohemia, Silc* 

'' ' fia, Hungary, (raliicia ; thofc of the ifland of Baiica 

and the peninfula of Malacca in India ; and thofe of 
Chili and !«(cxico in America. 


O. I. Sul* 

phureK 
Sulphuret 
of tin aiid 
coj'jvr. 

♦ K.irut.u» 


f Klapnth* I 
CtrnuaU, 

p. ix. 

X Kl*iprotb, 


} M bt. 

C. II. Oi. 

eiyd of tifb 
• A’irw. ii. 

J 97 * 


f dr 
Mtn 

imi. ^‘6. 

, f Cr^all^. 
‘ iii- 4 13. 
i nihf. 
JVfu^, u, 
iSi. 


I Wdr 
tXiJ, 


Genus T. sulfhurfti of tih« 

SPECIES 1. Sulphuret of tin and copper 
Tin Pyrites, 

Hitherto this ore has only been found in Com- 
waL There is a vein of it in that comity, in the pariih 
of St Agnes, nine feet wide, and twenty yards beneath 
the furface f* 

Its colour is ydlowifh grey, pafling into the ftcel grey. 
Not unlike grey copper ore, Lullre metallic. Hard- 
nefs y to 6 . Very brittle. Sp gr. 4.3s Before 
the blow pipe it melts cafily, with a fi Jphurcous fmell, 
into a black bead, and depofits a blnifh oxyd on the 
charcoal. 

Tfie compofitJon of this ore, as Klaproth Informs us, 
wart firft difeovered by Mr Kafpe. According to Kla- 
proth’s analyfiSijt is compofed of 
34 tin, 

36 copper, 

Xs fulphur, 

3 iron, 

2 earth. 

100 j 

Genus II. oyyds of tin, 
spiciBS !• Brown oxyd of tin*. 

Tif^ttne^ Woodtin* 

This ore, which may be coni^red as almoil the on* 
)y ore of tin, occurs in m^ei, in rounded piecdt ^ 
cryftalltzed, Tbefe cryftals are very irregular, Hauy 
fuppoCei, that their primitive forih is a cube f ; but Ro- 
m6 die Lille, with more jptobability, makes it in oftohe- 
dron X ; ind in this opinmn Mr Day agrees with him (|. 
The oftohedron it oompoled of two foue-fided pyra- 
mids, applied bafe to bafe. The fideaof the pyramids 
are Ifoiceles triangles, the angle at the vertex of which 
is 70^, and each of the other angles The Tides 
of the two pyramids are inclined to each other st an 
angle of 90' This primitive form, hoyvever, never 
occurs, but cryftals of tinftonc are fometimes found, in 
which the two pyramids are feparated by a prifm. For 
a complete defeription of the varieties of the cryftals of 
SuPFL. VoL. II, Part I, 
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tinftone, we refer the reader to Rome de Lifle and Mr MetaiU 
Day ♦. . ^ 

Its colour is commonly brown. Screak ^y- Hard«« 
nefs 9 to JO. Sp. gr. 6.9 to 7.0. Brittle. Mug. ib,d. 

Variety i . Common tinllone. 

Colour dark brown ; fometimes yellowifti grey, and 
fometimes nearly white. Streak light grey. Somewhat 
tranfparcnt when cryftaUi/td. Hardnels lo. Sp. gr. 

6.9 106.97. Before the blow pipe it dicrepitates, and 
on charcoal i:i partly reduced. Tinges borax \^hlte. 

According to Klaproth, it is eompofed of 

77 * 5 ^ 

21.50 oxygen, 

.25 iron, 

.7 s filica. 


100.03 f ^ Beitrjgi^ 

y-arirtyi. Woodtin. 

This variety has hiiKcito been found only in Corn- 
waL It occurs always in fragments, which arc general- 
ly rounded. Colour brown ; fometimes inclining co yel- 
low. Streak ytllowifh grey. Opaque- Texture iihrous. 

Hai'diiefs 9. Sp. gr. 7.0. Before ilie blow pipe be- 
comes brownifh red ; decrepitates when red hot, but h 
not reduced. 

Klaproth obtained from it .63 of vn\ and, in all pro- 
bability, it i& ar. oxycl of tin nearly pure. 

Ordex VIII. ORES OF LEAD. 

The ufeful purpofes to which lead in its mctiillic 
date ta applied, are too well known to requi'-c tVfcription. 

Its oxyds arc employed in painting, jn djeing, and 
j[ometimes alfo in medicine. ^ 

* Ores of lead occur in great abundance inalmoft every 
part of the world. Thty aie genet ally in veins j fome- 
times in filiceous iock«, fometimes in calcareous rocks. 

^ T *53 

Genus 1. sulphukets of lead. O. l sul. 

SPECIES I. -Galena, or pure fulphurct of lead J. 

This ore, which is very common, is found both ui 
msLWn and cryiUllized The primitive form of its cry [.ii .^rct of 
ftals is a cube. The ir.oft common varieties arc the cube, icj.i. 
fometimes with its angles wartirrg, and the odtohtdron. • ii* 
cYMTipofed of two four* fid ed pyramids applied bale 
bafe : The fummits of ihtfr pyramids arc f imcilmcs cu- 
neifurm, and fometimes their folid angles are wanting 1). il 

lu colour is commonly bluilb grey, like lead. Streak I 
bluilb grey and metallic. Lixilre metallic. Sometimes^ *** 

H h lUins 


proper pames, without affirming or denying the truth or falfehood of the theory on which thefe nRines are found- 
ed. 'I hat the reader may have a more accurate idea of the compofition of thele different claffes of mountaiiu, 
wc have fubjoiiicd a lift of«the fubflancea which, accoiding to Werner, enter into the compofition of each. 

' . I. Primary Mountains. 

1. Granite, 4. ArjipUaceoua fhiftui, 7. Shiilofe porphyry, 10. Serpentine, 

2. Gneiis, 5. Syenite, 8. Quartz, ^ ir. 'Topaz rock. 

3. Micaceous (hiftus 6. Porphyry, 9, Primitive limeftonc, 

II. Secondary Mountains, 

1. Argillaceous ihiftus, 3. Secondary limeftonc, 5. Grunftein, 

2. Rubble ilone, *4. Shtftofc Wiiblrnde, 6. Amygdaloid. 

III. Tertiary Mountains. 

Trap, 4. Sandftnne, 7. Chalk, 1 0. Ferruginous clay. 

Argillaceous (Hiftus, 5. Breccia, 6. Sulphat of lime, It- Potters earth. 

Stratified limeftonc, 6. Coal, 9. Rock fait. 
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OfL-^ of ftains the fingtra. Texture foliated. Fragments eubi- 
,cal. Hardnefs j to 7 ; fometimes even 9. Brittle. 
{ 7 '7^^ J- Effcivefees with nitric and 

muriatic acids. Before the blow-pipe decrepitates) and 
melts with a fulphuteoua fmell \ part finks into the 
charcoal. 

It is compofed of from .4^ to .83 lead, and from .086 
to. 16 of fulphur. It generally contains fome filver, 
and iometimes alfo antimony aud zinc. 

Variety i . Common galena. 

This variety correfponds nearly with the above dc- 
feription. gr. 7 051 to 7.786. Sometimes ftains 
the fingers. 

Cnmpa^} galena. 

Found only in amorphouj mafles. Texture compadl, 
inclining to foliated. Hardnefs 6 to 8- Sp. gr. 6.886 
to 7 44 4. l.nflre common. Streak lead grey, brighter 
and metallic. Often ftcls greafy, and Hainsthe fingers. 

Sui|.h-ret sPFciEs 2. Snlphiiret of lead, with filver and antimony *• 
witriiivcr Piumf /frrous antimoniated Jiher ore, 

utirl anti- Found in amorphous maflcwS. Colour grey. Hard* 
n.ony nefs 5 to 6. Brittle. Sp. gr. from 5.2 to 8. 

• ii. Varidy Light grey filver ore. 

Colour light biiiifh grey. Streak light bluifh grey, 
and brigrhlcr IviiUrc metallic. Texture compact. Be- 
fore tlie lilow pipe partly evaporates, and leaves a filver 
bead on the charcoal, furrounded by yellow dull. 

According to Klaproth, it contains 
48.06 lead, 

:v\40 (liver, 

7.88 antimony, 

;2.3^ fulphur, 

2.2) iron, 

7-0 3 alumina, 

.25 fiiica. 


I 98.C9 I 

Variity 2 , Dark grey filver orc. 

Colour iron grey, verging on black. Powder black, 
and rtains the fingers. I.uilre o. Icxturc earthy, 

A ct urding to Klaproth, it contains 

41.00 lead, 

2 1.50 antimony, 

29.25 filvt-r, 

22 . CO fulphur, 

1.75 iron, 
i.co aliiininai 
.75 filica. 


• /U.I 75 ' 

y 7 -* 5 t 

Blue Uad s?BCi ts 3. Blue lead ewe 

This ore, wdiich is found in Siberia, Germany, and 
11. yjunjrary', and is very rare, occurs foinelimes in niaffca, 
and fomttimes cryllallizcd in lix-fidcd priims. 

Colour between indigo blue aud lead grey ; fometimes 
inclining to black. Internal luftre metallic. Streak 
brighter. Texture ccimpaA. Hardnels 6. 8p. gr. 

I CeJLrt. J.461 1 * Before the blow pipe melts with a low blue 
dame and a fulphureous fmell, and is eafily reduced. 

Blaluead SPECIES 4. Black lead ore i. 

ore. This ore, which is foui^d in Germany and Buttaiiny, 

^ Kirii\ ii. 

^21. 
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and which is fuppofed to U* common galena decayed, Mecaliic 
ia fometimes in llalaAites of various forma, and fome- 
times cryllallized in fix fidcd prifnia, which arc general- ' ~ ~ 
ly truncated and coiifufcd.. 

Colour black, often with fomc flreaks of rtd. Streak 
light bluifh grey. Intcni.il lullte metallic. Hardnrfs 
5 to 6. Brittle. Sp. gr. from 5.'^^ II S *17 Be-il Brifen. . 
fore the blow-pipe decrepitates, melts ealily, and is re- * 
duced. 

According to the experiments of Laumont, this ore 
is a fulphuret of lead ( or rather fnlpliurct of oxyd of 
lead), mixed with fome phofphat of lead. 

SPECIES 5. Sulpliuret of lead, bifmutli, and filver. Sulphuret 

This ore, which occurs in tbt; valley of Schapbach in of hid. bit. 
Saxony, was firfl taken notice of by Sclb, and after- 
wards deferibed by Weldenrnann and Emerling. 

Ita colour is light bluifh grey. Its lulire metallic. 

Its frafture uneven. Hardnefs 5. Melts ealily before 
the blow pipe, emitting fomc fmoke, and leaves a.filver 
bead. 

A fpeoimen, analyfed by Mr Klaproth, contained 

33.0 lead, 

27.0 bifmu.th, 

15.0 filver, 

16.3 fulphur, 

4.3 iron, 

0.9 copper. 

f Beltra^e, 

96 . 5 1 ‘ 

pENUf II, 0XYD8 or tEAt). aU^Ox- 

' SPECIES I. LcadochrcJ. y.k Uad 

This ore, which ts a mixture of the oxyd of lead ochre, 
with various earths, is found malfive, and of various de* t lu 
grees of hardnefs. 

Its colour is cither yellow, grey, or red. Luftre o. 
Tranfparency o to i. Haidnels 6 to 8 ; fometimes in 
powder. So. gr. from 4 to 3-545#- Texture } 
compa6l. FffervticeS' with nitric and muriatic acids. 

Eafily reduced by the blow-pipe, leaving a. black flag, 
unleft the lead be mixed, with tpo great a proportion of 
earth. 

GsnVS III. SALfS OP tEAD. G. Ilf. 

SPECIES I. Carbonat of lead t. ^ 

mite kad /far. 

This ore of lead, which is very common, i« fometimes \ Kirw, n 
in mafles, and fometimes cryflallized. But the cryihl 103. 
Kxalion is in general fo confufed, that the primitive 
form of the cryllah has not yet been afcertalned (x). 

its colour is white. External liillre, waxy or lilky, 
from ^ to 1 ; inteinal i to 2. Geiier^ly fomewhat 
tranfparent. Hardnefs 5 to 6. Brittle. Sp. gr. from 
5’H9 II ^-9^ #• Effervefccfl with nltiic and muriatic I 
acids when they arc heated, kohiblc In fat o ls. Black- ^ O./icrt, 
cijcd by fulphuiet cf ammonia *. -Dccitpitatea when 
heated. Before the bhiw-pipe, in a filver Ipoon, it 
comes red by the yellow cone of the lianrib, while the 
blue cone renders it yellow f . On charcoal it ia iinme- f RMtn- 
diately reduced. irtf/j, 

It contains from .60 to .85 of lead, and from .18 
.24 of carbonic acid. It is generally contaminated with 
carbonat of lime and oxyd of Iron. 


(k) See Hauy, Jour, de Mm. N 9 XXXI. 302. and Rome Je Ljjle^ HI. 38c 
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IX. MINER 

tPECir’; 2. riiofphat of lead f, 
ore, 15 founil iu Siberia, Scotiand, Enfij. 

land, Germany, Caiinlliia, Brittany. &c. is fometimea 
amorphous, and fometimes ciyflallized. The primitive 
form of Its Cl yflals, accordin][( to J<omc de I.ifle, is a 
dodtvidiedron, confiding of a iix-fidcr* redtangular prifm^ 
terminated by fix fidtd pyiamids, the Tides of which arc 
ifofceles triangles (l). Sometimes the pyramids arc 
truncated, and even altogether wantiag. 'i' he ciyflals 
of this ore are often acicular. 

Its colour is commonly green; fometimcs yellowifh or 
brownidi, or grcyifh while. Streak commonly grrenifh 
white. Powder ytllowini. External lultre, waxy, 2 
to 3. Somewhat tranfparent, except when its colour is 
grcyifh white ‘ Hardnefs 5 to 6. Brittle. Sp. gr. 
from ^.86 * to 6.27 t- Infoluble in water and fulphu- 
ric acid, and nearly infoluble in nitric acid ; fulublc in 
hot muriatic acid* with a flight ctfervefccnce j. Before 
the blow*pipe it eafily melts on charcoal, and cryflallU 
zes on cooling : with foda the lead is in fome meafure 
ledifcecL 

The compofition of this ore was firft difeovered by 
Gahn« 

According to Fourcroy*8 analyfis, a fpecimen from 
Erlenbach in Atface, confl^ of 

96 phof^at of lead, 

2 phofphat cf iVonj 

2 water, ‘ 


Or it contains 


%nhi. 

24 * 

Arfeniit 
of lead. 

•j Klrivt ii. 
20/. 


100 

79 oxydof leadi 

1 oxyd of iron, 

18 phofphorlc acid, 

2 water. 

100 


• Prefift, 
your (f£ 
Pl'y/. xsx* 
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Phofphat 
and arfe- 
filtit Ilf 
Icaci. 

t AVrw.ii. 
216. 


t PrifLn. 


srFCies 3. Arfeiiiat of lead 

This ore, which has hitherto been found only in An* 
dalufia in Spain, and always in quartz or ftldtpar, is in 
fmaH mafles, ^lour meadow green, often pafluig into 
wax yellow, Luftre waxy, 2. Tranfparency 2, fie* 
fore the bio w> pipe it mcltsi and retains its colour, and 
does not cryflallize on cooling. When heated to white* 
nefs, the arfenic^cid efcapes, and the lead is reduced 

SPECIES 4. Phofphat and arfeniat of lead, 
jirftnk fJjoJphat of lead f . 

This ore, wliich has been found in Auvergne in 
France, is either in maifes, or cryftallizedinfmall fix- Tided 
prifms, witli curvilincal faces. 

Colour yellowifh green, or fhews alternate layers of 
pale and li^t green. Powder yellowifh. Thccq’ftals 
aie fomewhal tranfparcnt ; but wlien maflive, this ore 
is opaque. Hardnefs 5 to 7. Brittle. Sp. jp*. 6.8465 J. 
Soluble in hot muiiailc acid, but not in nitric. When 
heated it decrepitates. Before the blow-pipe melts ea* 
fily, eflervclces, emits a white fmoke, with an arfcnical 
fmell. Some pai tides of lead are reduced, a brown 
fluid lemalns, which cryflallizea on cooling like pliof* 
phal of had. 
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According to Fnurcroy, from whom the whole of hte-allu 
this defcrlption has been taken, it is coirpofcd of . . 

65 arftiiiat of lead, ' 

27 phofpliat of lead, 

5 phofphat of iron, 

3 water. * An*t. 

C/m. li. 2j. 


ICO ' 


I 4 t 

M« lyb ’at 
of Lead. 


spECirs y. Molybdat of bad (w). 

This ore, which is found in Carinthia and at Lead 
hills in Scotland, w-as firfl mentioned in 1781 by Mr 
Jacquin (n). It occurs either in maflcf, or cTyflelil- 
zed in cubic, or rliomboidal, or odVohedral plates. 

Its colour is yellow. Streak white. Luftre v/axy. 
Generally fomewhat tranfparcnt. Texture foliated. 

Fraflurc conchoidal. Hardnefs 5 to 6. Sp. gr. 5. 

when piuified from its gangiie by nitric acid, 5.706 X. | l.uiJttr, 

Soluble in flxed alkalies and in nitric acid. Commu- 
nicates a blue colour to hot fulphuric acid. Soluble in 
muriatic acid, and decompofed by it. Before the blow- 
pipe decrepitates, melts into a yellowifli grey mafs, and 
globules of lead are reduced || . 

Klaproth firft proved that this ore was inul\l>.iat of 
lead. 

A very pure fpccimcn, analyfed by him, conia/icd 
64.4 2 oxyd of lead, 

34.25 molybdic acid. 




98.67 f 1 

According to the anal) Th of Mr Hatchett, It is co.-n-”’ 
pofed of 58.40 oxyd of lead, 

38.00 molybdic acid, 

2.10 oxyd of iron, 

* .28 fllica. 


98.7S » 

Macquart found a rpei'imen to contain 
58.74 lead, 

4.76 oxygen, 

28.00 molybdic arid, 

4. 5c carboTial of lime, 
4.00 filica. 


• /’/;/. 
i r.i/i/. 

Uxivi. 


t 7r;/r 7L- 

Jlf.n N'* 

XVII. 51, 

*44 

Sill, hat of 


100.00 f 

Its gangue is carbonat of lime. 

SPECIES 6. Sulphat of lead J. 

This ore, which Is found in Anglcfey and In And a h-in! 
lufia, is generally cryftallized. The cryftals arc regular • A'#;2y. 
odohedrons^, and VC17 minute. “* 

Colour white. Luftre 4. Tranfparency 4. Before 
the blow*pipe It is immediately reduced. ,/* 

The compufition of this ore was firll afccitaincd bv ‘ 

Dr Withering. ' 

Order IX. ORES OF ZINC. 

Hithfrto zinc has not been applied to a great va- 
riety of ufcB. It epters into the compofition of brafs; 
it is ufed in medicine ; and Morveau has fliewn that im 
H h 2 ox^d 


(l) Crv/LL Til. 59 T. See alfo Ilauy^s remaiks on the fame fubje^t in the Jovr, de Min. N' XXX s 5:6- 

(m) Kiriv. 11. 212. — Klaproth^ yinn. dc- Chim. VII 1. jQy^ilatihitt^ Phil, TranJ, 17«^6, p. 2S:. 

(n) In his Mifcellmea yiujiriaca^ Vol. II. p. J39. 
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of <mpfciyf4 with •dvant?gc as a white 

^ ^***^* ^ 

Oicj nf '/.Inc arc very aluindRnt *. they jr^rerally ac- 
compnnv l«ai! orea, particularly galiMii. Cabmiue, or 
oxyd ( f /.ii'o, has never been difeover^d in the primitive 
mountains. 


t4f 

C 1 . Sul- 

phiirfti 
O mmon 
fulj h i ct 
rf / n^-. 

* Kirtj ’i 


* KtfbVy 
Towr, Jt 
Min. N« 
Xiii'ii.66y. 

* Fi^. 40 
I F«g 4i‘ 

•f S^e Hauy, 
i3/</ and 
Ji 

lij'ef ill 

t Geilrrt. 

1 


II Hitril, 

7o«r de 
Alin, tbid. 


♦ Berptnan 

^■ 345 - 


Genus I. sulphurite of zinc. 
spic'itis I. Common fiilptinret of zinc*. 

BlentU. 

This ore very commonly accompanies fulphuret of 
lead. It occurs both in amorphous luaffes and cryllal- 
li/ed. 'Fhe primitive form of its cryftals is a rhomboi- 
dal dodecahtdron, coniiftinj; of a fix Tided prifm, termi- 
nated by ihrcc-lided py’’*.mids. All the faces of the 
crylfals aie equal rhombs. This dodeealudron may be 
niech iniciilly divided into four equal rhomboidal paral- 
klopipedb, and each of thefe into fix tetrahedrons, whoft 
faces are equal ifofctlcs triangles. The figuic of its in- 
tegmnt panicles it the tetrahedron, fimilar to tlufe *. 

The principal varitties of its cryllals are the tetrahe- 
dron ; the oftohed-on ; the odbohedron with its edges 
wanting* ; a 24 Tided cryilal, 1 2 of whofe faces are tra- 
pezoids, and 1 1 elongated triangtesf ; and, kftly^ a 28- 
iidtd figure, Avhich is the lafl variety, augmented by 
.four equilateral triangles f. 

Colour yellow, brown, or black- Streak reddtfh, 
browniih, or grey. Luflw commonly metallic. Ge- 
nerally fomewhat tranfrjarent. rextiirc foliated. Hard- 
Tit.fs6io8, Sp, gr 3.9^1 to 4.1665^.^ Before the 
blow-pipe decrepitates, ana gives out white flowers of 
zinc, hut does not melt. Borax does not albft it. 
When breathed upon, loCcs its loftre, and recovers it 
very flowly||. 

Variety 1 . Yellow blende. 

Colour commonly fulphur yellow, often paGSng into 
olive green or browniOi red. Powder pale yellow. 
Streak ycllowill\ or reddifh grey, not metallic. Lull re 
metallic. TranTparency 2 to 4* Often phofphorefces 
^ when feraped or rubbed*. 

According to Bergman, it is compoled o( 

64 zinc, 

10 fulphur, 

5 iron, 

4 fluor acid, 

T Tilica, 

6 water. 
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niihed bine ; tips of the cryAals often blood red. 
der brownilh Wack. Streak reddifh, browriiOi, obgrey, 
1-iiilre cuminoii or metallic. Tranfparcncy O to 1 5 
the red parts 2. HardncTi 8. 

A IpLcimeu of this variety, analyfed by Bergman, 
oonuined 52 zinc, 

26 iulpluir, 


ciftfs m . 

Pow- Metallic j 


Dres. 


4 copper^ 
8 iron, 

6 filica, 

4 Water- 
loo t 


t BttgmaHf 

146 
O. If. 
Oxyds. 
White ox* 
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Viiruty 2. Brown blende. 

Colmir different (Iraden of brown. Surface often tar- 
nifhed. Powder brownifh grey. Streak rcddiOi or 
yellowilh grey, not metallic. Luftre commonly metal- 
lic. Tmnfparcncy o to 2. 

A fpecimen of this variety, analyfed by Bergman, 
contained 44 zinc, 

17 fulphur, 

24 filica, 

5 iron, 

5 alumina, 

5 water. 

1 ^^ 333 ' loot 

Variety 5. Black blende. 

Cdlour black, or brownilh black ; Turfacc often tar- 


GsKUS II. OXYDS OF ZINC. 

SPECIES J. While dxyd of zinc f. 

Calamine. 

This one is cither found loofr, or in mafles, or 
ftaliized. I hc primitive form of its cryilali 
from tlic mechanical diviiion' of one of them MriL ^xz. 
Hauy, to be an oflohedron compofed of two -four- 
fidcd pyramid*, whole fides are equilateral triangles f . 

But the cryitals are minute, and thcii figure not very ^ 
diftinft They are either four or fix fided tables with”^'*‘ ^ * 
bevtilfd edges, fii-fided prifins, or thret*fidcd pyra- 
ntdi. 

Colour commonly white, or yeltbw. Luflre 
ofien 0, foiuetiiucs 2 or 1. Opaque, like cryllals 
ace Ibmcwhat tranfparent. Hardiicfs from 4 to 9, 
fometimes in powder. 8p. gr. from 2.585 to 5.674!. } Kirwan^ 
When hette^i becomes ele&iCr without fridlion, like 
the tourmi^t. Mot blickencd by fiilphuret of am- ^ u ^ 
mociia. Soliible in fulpharic acid. Bemre the blow- 
pt^ decrepitates, and does not melt. 

Ttui ore confifta of oxyd of sine mcrtt or lefii conta* 
sninated with iion, filica, lime, and otheb foreign in- 
gredients. In one fpecimen Berjtman found the foU 
kswing ingredientst 84 oxyd of cioe, 

3ozydQfurpo» 

12 filica, 
a alumina. 

If t 

In aaotber fpeermen, which gefatiniaed with acids, 
like zeolite, Klaproth found 66 oxyd of zinc, 

33 filica. 

9 ? 

In another fpccimcD, analyfed by Pelletier, the con- 
tents were 32 filica, 

36 oxyd of zinc. 

22 water. 


• •Jowr.* 

Mr Kirwan has divided this Qieciea into three varie- F’ V* 
ties. 

Variety i. Friable calamine. ' 

In mafles which eafily crumble between the fingers. 

Luftre o. Opaque. Texture earthy. When its co- 
lour is wliite, it is puie oxyd of zinc ; when yellow, it 
is mixed with oxyd of iron. The white often becomes 
yellow when placed in a red heat, but refutnes its colour 
on cooling. Common in China, where it is called wo- 
han or ore of Tutena^o* 


Variety 



n. 111. 

Sulyhat of 
imc. 
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7. Ow «f Kmfty t. CompiA calamine. 

^ntimony Colouf different (hides of grey; fonu times yellow 
Of hrownilh red* Lidlre o, Opariue. Texture com- 
pact. 

Variety 3. Striated calamine. 

This variety alone is found cryttalli^ed ; hutf like 
the others, it is alfo often amorphous. Colour white, 
and alfo various (hades of grey, yellow, and red. Some* 
what iranfpareT'i. Texture Itriatcd. Luilre 2 to 1. 
Graus in. salts or zinc. 
sfFCitfs 1. Sulphat of zinc. 

For I defer iption of this fait, wc refer to Che- 
mistry, n" 64J. Suppl. 

ordrr x.‘ oret; of antimony. 


Antimony is murh ufed to give hardnefs to thofe 
oietala which otherwifc would be too foft for certain 
purpofcfi : printers types, for inilaftce, are contp^fed of 
lead and antimony. It is ufed alfo in incdicine. 

Orer «f antimony are found abimdaTitly in Oermany, 
Hungary, France, Spain, Britain, Sweden, Norway, 
See. They often accompany galena and hatmttites. 
They arc found both in the fecqndary and primitive 
itratihed moitotaiiis. Tl&eir ganguc (o) is often quartz 
and fulphai of barytes. 

GtNUS L JL10X9 or AN;TIM0NY* 

iFRCfss i.« Native antjmooy 
This mineral, which was brll difeovered by Dr Swabf 
hat been found in Sweden and in France, Inith in mf- 
ici and kidney*(hapcd hin^, , Colour whiter between 
that of tin and filter^ ^ l^^Are nnetaUie. Tettare 
ted. Hardnefs 6. Sp, gr, above 6. Dettagratea 
with nitre. Before the blow pipe melts and evapo- 
rates, dc^fitii^ ^ white oxyd of antimony. 

It confifts 01 aiiliiii^^ alloytd with 3 or 4 /er rem, 
of at fenic. 
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contains a large proportirm of quartz or other 
nulier. When pure, it is cornpofed of about 
74 anilfpowy, 

26 fulphur. 


IVoiiy 


O \. AUoys 
Native an- 
tim *ry. 

♦ Kirw* li* 
»4J- 


149 

G. 11. Sill- 
hure' V 
''Grey ore 
' of anti* 
laony. 

' Kirw. ti< 
•97- 


GenVI II. intPfIVKCT, OP ANTIHOliy. 
sPBCiEi i> Gvcjr ore of aotiroony *. 


24J 

Miw'lic 

OrcA. 


has 


ICO 

divided this 


fpecits into three varic- 


im 

liniM'. 

:-.inuni.^ 


This ore, which b the moft common, and indeed at 
moft the only ore, of antimonyi occurs both mallive, 
dUTeroinated, and cryddiaed. lu cryftab are four-fided 
prifms, fomewhat flattened, whofe fides aiic nearly rec- 
tangles, terminated by (hort four-fided pyramidis, whofe 
fides arc trapeziumsf . oometimes two of the edge* arc 
lu. anting, which renders the prifm fix*fided:(« 

4 /4;i.-.See Colour grey. Luflre metaUic, Streak |prey, me* 
HMy,^tanic, and brighter. Powder black greyuh black. 

Hardnefs 6 to 7. Sp. gr. from 4.1327 to 4.516^0 
^4, fingns. Before the blow pipe melu 

jSrifM.* cefily, bums Vitha blue Aamei and depofits awhile 
oxyd on the charcoal. When placed in an open vef* 
fel, over a flow fire, the fqiphitr evaporates, and leaves 
a grey oxyd of antimony- Thia oxyd, if fu&d with 
tartar, is reduced. 

This ore, when taken out of the mine, almoft. always 


Werner 
ties. 

Variety 1. Comp<!£l fulphuret. 

Colour blulfti giry, furfacc often tarnished, and then it 
h blue or purplilh. X.uftre 1 to 2. Texture compa^. 

Fiafturc fine grained, utitvcn. Powder black, dull, 
and earthy. .Slightly ftains the fingers. 

Variety 2 . Foliated fulphuret. 

Colour light lletl grey. Luftre 3 to 4. Ttxturr 
foliated. Powder as that of the lad variety. 

Variety 3. Stiistcd fulphuret. 

Colour Hark ilcti grey, and light bluifh grey; furfacu 
often tarniilied, and then it is dark blue or purplilh. 

Luftre 3 to 2. Textutx; ftriated Powder greyifhbh'ck. 

This variety alone has been liithtrto found ciyftal 
lizcd. 

SPSCiFS 2. Ptumofe antimonial ore f. 

Sylph unts of artimmy and arfnic. 

This fpecies,. which is fometimes found mixcikj^ith ^ Ktriv.u* 

. the cryftals of fulphurated antimony, is in the form ol .. 
brittle, capillary, or lanugiiious cryftals, often fo Imall 
that they cannot be diftindUy feeo without a micro* 
fcOM. 

Colour fteel or bhilfh grey, often tarniftied, and then 
brown or greyilh black. Luftre i, rcmimrtallic. Be 
fere the blow-pipe emits a fmoke, whioK depofitt? a 
' wbitifli andyellowlfh powder on the charcoal : it ti er, 
melts into a black flag. 

It is fdppofed to confift of fulphur, antimony, art- 
nic, and ime CIver* 

fPECifiS 3. Red antiinonial oic f. 

Hydrofulphuret of antimony, mw iaroro* 

This fpecSes ii generally found in cavities of fulphu- 1 
rated antimonial ore. It is cryftallized in delicate 250. 
needles^ often diverging from a common centre. 

Colored. Luftre 2, filky. Sp.gr. 4.7. Before 
the blow-pipe melts eafily, and evaporates with a ful- 
phureout fmril. 

This oie has not been anatyled. Miucrulogifts lave 
fuppofed it to be a natural kermes. If fo, we may con- 
cluM, from the experiments of BerthoUet *, that it is*^ Ann, 
a hydrofulphuret oi antimony, and conrequenily com- 
pofedoF oxyd of aotimony, fulphur, and fulphurated*'^^* 
hydrogen gasb 


Genus IIL ozvds of antimony. 

There is a fubftance found incumbent or. fulphuret Oxyut of 
of antimony, of a yellow colour, and an earthy appear- liarLmory 
ance, which has been fuppofed an oxyd of antimony, 
and denominated antimonial ochre. But hitherto it 
has not been analyfed. 

GtNUS 


(o) The word gan^i m ufed by German mineralngifts to denote a metallic vein. Now, it is not often that 
thefe veins confift entirely of on; in general^ they contain ftony matter befides- For inftance, in the copper 
mine at Airthry, near Stirling, the copper ore is merely a narrow ftripe in the mkidk of the vein, and the reft of 
it is filled up with fulphat of barytes. Wc ufc the word gMgue (as the French do), to denote, not the me{allk 
vein, but the /foiyr matter which accompanies the ore in tht vein. The gangue of the copper ore at Airthry i^ 
fulphat of baiytcs. 
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V»1\V'. i V . vs (>r ANTIMONY. 

!.TFcii s I. Maria! of anlimony*. 
i h . oic, wliiili In; hft'a t’oiini’ iti In'lifinl?, :s fiMrc- 
r./th liniLS in <ju;K!ianiriil.ir lahlesj fomcllinoa in ac'icul.ir ciy- 
(lalti j^roiipc'J llkf and i^nulitiivs in pnlrns. 

C'olinir piJe yt'llowiili or wMto. Luflio ^ to 

j, n-arly mtftall.f. '1' rani parti icy 2 . Texlint f.diatcd. 
Mths calily by tb.c ftanic of a ca-ull.-, avJ emits a 
xnIiIic \apu!ir. Before fh^ blow pijH? ilccrcpitates ; 
when powdficd, and jufl leaJy to iiult, it cvapoiau*.s, 
and Icavfs a wh’lt powder around. Between two pie- 
ces uf coal it is redut iblc to a metallic date. 


Mr tali;. 
Oic«, 


r 

f 
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i. 256. 
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Oavda. 

Yellow 


* !\ft, n/,^ 
j /■ 

p. Zy6. 
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Okt>kr xr. ORliS OF BISMUTH *. 

Tismv rn is employed in the maimfarturc of pewter, 
of pi inters types, iu I’oldering; and perhaps alfo its pro- 
pel ly cf rendering other metala mote fufiblc, might 
malec it ufcful in anatomical injections. The (Juaniity 
confiimtd in comrr.erre is not great. 

It has been found only in the primitive inonntains, 
ar.d is by no means common. When unaccompanied 
by any other metal, it does not form veins, but kidney- 
form maflcB. It often accompanies cobalt. Its gauguc' 
is commo!ily quartz. Its ores are not very abundant, 
'rhey have been found chiefly in Sweden, Norway, 
Tranfylvnnia, Germany, France, and Engluml 

Gfncs T. alloys or bismuth, 
sTj.ciEs I. Native bifmuth 
This rniiicial, whiciiis found at Schneeberg,.Johan- 
{’‘corgenfladt, &c. in. Germany, has commonly the form 
of fmall pldtes lying above one another. Sometimes it 
is cryflalti/.ed in four-fided tables, or indiilin£t cubes« 
(Colour white with a fliade of ted ; furface often tar* 
Liflied red, yellow, or pui^dc. Luflre metallic, 3 ta.J- 
Opaque. Texture foliated or (Iriated. llardnefs 6. 
iSp, 'ir. 9.022 -j* to 9.57}. Exceedingly fufible. Be* 
fore the blow pipe gives a filvery white bead, and at 
lad evnpotates in a yrllowifh white fruoke, wluchis dc- 
pofitcd on the charcoal. 

I c is generally accompanied by cobalt, and fometimea 
contains arfcnic. 

Genus II. sulpiiurets of bismuth, 
cpi cifA I. Common fulphuret of bifmuth*. 

I'his ore, which is found in Sweden, Saxony, and 
rolicmia, occurs fometirnes in amorphous maffesi and 
f.metimes in ncedlcform cry (lain. 

Colour cimtmonly bluifh grey, fometirnes white; 
Cjif.icc often tarnifhed yellow, red, and purple. Powder 
blac k and ftiining. Luflre metallic, a to 3. Streak 
oMciirely metallic. Texture foliated. Hnrdaefs 5. 
Brittle. Sp gr. 6.131! to 6.4672!. H’hen ludd to 
the flame of a candle, it melts with a blue flame lurd 
fnlpliureoiis fmcll. Befc^rc the blow-pipe evnitfl a red- 
i:i!h yellow finoke, wdiich adheres to the charcoal. Thi.s 
pf)\\dcT becomes while when it coolii, and refiimes its 
flirmer colour when the f;imr is dl'nftrd upon it*. 

Tills Ofr*, iiceoiding to Sage, coi/aiin 60 hifinuth, 
And,, aevo d/m'- to Lu Perouf*, it holds 36 (ulphur. 
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A fpecimen, anal} fed by Klaproth, contained 
95 biliniuh, 
j fiilphur. 

1 cof 

It i.s commonly accompanied by quartz, afbeftos, or 
fpairy iion ore. 

CcNus III. OXYO8 or bismuth, 

6PLLILS I. Yellow oxyd of bifniuth !• 

Htjnmth oihri\ 

Thiti ore generally accompanies the two fpecies 
ready deferibed. It is found in two dates; either ofi AV/w.'i 
»n earthy confidence, or cryflallizcd in cubes or qua- 263. 
drangiilar plates. 

Colour ufually grcenifli yellow, fometirnes giey. So- 
luble in nitrous acid without el^rvefcencr, and may in 
a great mcafurc be precipitated by the cifufion of 
water. 

Order XII. ORES OF ARSENIC. 

Arsenic Is ufed as an alloy for fcveral other metals, 
cfpecially copper. It is .fometimeo employed to facili- 
tate th^e fuiion of glafs, or to render it opaque, in order 
to form an cnamd. Preparations of arfenic are em- 
jiluyed as paints ; and, like moll other violent poifons, 

It has been introdfl6ed loto^niedicine. 

lliis metal ls fcattered in great abundance over the 
mineral kingdofn, accompanying almoft every other me-' 
tal, and YormSng'a&b fonetimes peculiar veins of its own. 

Of caurfe it occura in alttoft every fpecies of motin- 
lain, and is accomptinied by a variety of gangaea. 

Genus L alloys ok aassnic. 
spacifis I. Native arfenic t* 

> .Thfs-miocral is found in difft^t parts of Germany, fenic 
It occurs generally in mafles of various (hapes, kidney- 
form, botryoid^, dec. 

Colour that of ftccl. Its fCtface quickly becomes tar- 
ntlhed by expofure to the air. Luflre metallic (when 
frelb), 3 to 2. Streak bliiiih grey, metallic, and bright. 

Powder dull and Uack. Texture compadl* Hanmefs 
7 to fl. “Brittle. Sp. gr. to 5-7>49t» Cives J 
an arfenical fmcH when ftruck. Before Inc bio w- pipe ^ 
eiAits a wbIteTmoke, diilufeB a garlic fmell, burns with 
a blue flame, gradually evaporates, depolitlng a white 
powder. ^ 

It is always allayed with fomc iron J, and often “ 

tains Jilver, and fometirnes gold. *194. * 

Genus II. sulphurets of arsenic. ii^^SuI- 

8 PECif.« I. Orpiment(pJ.‘ , phurit/ * 

Aurip'i^ menhmi Orpimeot. 

This ore, which is foivid in Hungary, Wallachia, 

Georgia, and Turkey in Alia, eilhtr rnaflivc or cry- 
ilalli/ed. The cry Hals arc coiiflilVd, and their figure 
cannot b'ieaflly determined ; Tome of them appear oc- 
tohcdrijiiii, and others minute four flded prifms. 

Its colour is yellow. Streak orange yellow. Luflre 
waxy, z to 3. I'ranfparcncy from o to 2. Texture 
fdnitccl. Hardnefs. 4 to 8. Sp. gr, fiorn 3.048* to* Kirwin, 
3.52 1 f ! Lffervefees with hot ininc acid. lUiriis with f (Jellert, 

a 


. »f 7 

0.1. Alioyib 
Native ar- 


j I. ifrj.- -- f!c' Hrpolt /V 


sfo Hift* K(itur>;!i, p. 50,— II. 297. 



Order Xlir. 


M I N i: R A L O G Y. 


of a. blaifh white (lame. Before the lilow.pipe rr.elts, 
^rf un c. fniokcs, aiiil evapoiatca, leaving only a little enilh and 
^ ^ ' foine traces of iron. 

• Compolcd of 8o fulphur, 

20 arfenic. 
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Rcaijr.*r. 

* Kirw ii. 
a6i. — 

ii. 2y7. 


♦ Cr^pit. 
lii- 3 >* 


sPFcits 2. Realgar*. 

This mineral ia found in Sicily, about Mount Vefu- 
■ vliis, \n Hungary, Tianr)lvania, and various parts of 
Germany. It i'b cither malTive or cryttallizcd. The 
primitive form of the cryllals is, according to Rome 
de Line, a four>fHed rhomhoidul prifm, terminated by 
foai-fukd pyramidd, the (Jdes of which are rhombs f. 
It commonly appears in 4, 6, 8, 10, or 12 tided prifma, 
terminated by fourfiJed fummits J. 

Colour red. StrcaaLyellowith red. Powder fcarlct. 
2. Traufuin 


II 

*7of.'r. df 

'Min, N'’ 
ami. 6ia< 


Colour red. StrcaSLyellowith red. Powder fcarlct. 
Luftre 3 to 2. Traufpircncy from 2 to 3; fometimea 
c. Hm-dnefs 5 to 6. Sp. gr. 3.3384J. It is an 
dearie fer and becomes negatively cle^lric by fric- 
tion !|. Nitric acid deprives it of its colour. Before 
the blow pipe it melts eafily, burns with a blue flame 
and garlic Imell, and foon evaporates* 

Compofed of 20 fulphur, " 

80 arfenic* 


Its colour, when fitih broken, is iv?ii‘tif:i or bluiili MefalU- 
grey, fomctiiTic.s >vith a (IkiJc ox red ; when expofed to 
the ah* it loon becomes tainuheJ. Streak bluifli grey 
and metallic. I^ulhe fcarctly metallic, o to u Tex- 
ture compart. Hurdntfs 10. DilTicultly hiuigible. Sp. 
gr. vht'n amorpheup, 5.309 to 5.571 ); when cryftal-i Kirw. i:. 
lized |* When ftruck it gives out an arfenical 

finell. Before the blow pipe it gives out an arfenical 
vapour, becomes magnetic, and inelfs eafily, unKfs it w<n. N'^ 
contains a great quantity of iron. Tinges borax daik*Mn 3^®- 
blue, and a Imall metallic bead is obtained. 

A fpccimen of this ore from ComwaU, examined by 
Mr KLaprulh, contained 20 cobalt, 

24 iron, 

33 arlcnic, 


with fome bifmuth and ftony matter *. ^ KL/r'itit j 

Another fpecimen from Tunaberg, according to the 
analyfis of the fame cherniil, contained 

55.5 arfenic, 

44.0 cobalt, 

.5 fulphur. . , 
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G. lir. GjBNUS in. ox YDS Of AlisBKlC. 

oxyds. SF£Ciss 1. Wbitc oxydof arfeuic 

• iVIa/flv <«/« 

» Khw.%. i® various parts of Germany, Han* 

jsiir^.gary, 6cc, either in powder, or maifive, or cryllallixed 
u.s8j. in prifmatic needlrf* 

Colour white Of grey, often with a tint of rtd, yeL 
lowt green, or blfck;. ^.Ludre common,, 1 to 2. Trtnf- < 
parency 1 tooi wbentetyftalU;sedr 2. ; Texture. earthy.^ 
Hardnefs 6.^ 3 ^ 7 Soluble m hot 

. diluted nitric acid without efleivefccnce. Soluble at 
6 j® Fahrenheit in 80 times its weight of water. Be*, 
fore the blow-pipe lublimes, but docs not inflilme. Tin* 
ges bora.x yellow.' 


Ordfr xill. COBAtriOR^S* 

C0BA1.T is employed to tinge glafs of a blue cidour,. 
and is uleful in painting u^n porcelain. 

Cobalt ores arc foutid almod exclufively in the ftra* 
aificd mnunuins, except one fpecies, fulphurct of co- 
balt, which afferts the piimiiivc mountains, ,Thcy are 
not very abundant ; ind for that reafon colmlt is more 
valuable than ^lany of the other metals which have 
been already treated of. They arc commonly accom- 
panied by nickel, biimuth, vor iron. They are moil 
•abtmdant in Germany, wSweden, Norway, and Hun- 
gary; they have been found alfo in Britain and Fiance,, 
but not in any {;reat quantity. «. 

Genus I. A 1. to vs of cobalt. 
iPFCiEs I. Cobalt alloyed with arfenic f. 

Dull ^rey cohalt o/r., 

This ore, which occuts in different parts ofOerma- 
«y, is cither amorphous or cryllallizcd. The forms of 
its cryllah are tlie cube ; foinclitnes the cube with its 
angles, or edges, or both wanting ; and the odohe- 
dron t, * 


loot 

GxMUS II, SULPHURETS OF COBALT. 

SPfiCiEs J. White cobalt ore L j liiirc's. 

Sufphuret of cohalt ^ arfenic f and iron, Wliitc co- 

The deferiptions which different niineralog'flWuive 
given of this ore arc fo various, that It is impollihle not 
to fuppofc that diflinft lubftances have btfn confound* da ^ ' 
cd together. \it.K 

It occurs either in maffes, or cryfkiHizcd in 
dodecahedrons, ortohedrons, and tcofahedroiK*. 

^Colour tin white, fometimes tarnifiied reidifli or y<*I. 
lowifh. Powder ileel grey. Lultre partly riin«!lic, 
atkl from 2 to 4 ; partly o or 1. Texture foliated. 

Hardnefs 8 to 9. 8p. gr. from 6.284 f to 6.4^09 ** 

Before the blow-pipe generally gives out an arlcnical ' 
vapour. Mid does not melt. 

TheMalyfes that have been given of this ere are ve- 
ry various. Sometimes it has been found to contaiii 
DO arfenic nor iron, and foinctimes to contain both. A 
fpecimen from Tunaberg iu Sweden, which cMigl t v> 
belong to this fpecies, was aiialyfcd by Tairicrt. an :5 
found to confift of 41) arfenic, 

36.6 cobalt, 

5.6 iron, 

6.5 fulphur. 


f Bihrd^e, 

ii.307. 
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Klsproth fouiiil a fpccirr.en r*' t!ii ;.nic oit 
taia 55.5 ailtnic, 

44.0 cobalt, 

9.5 fulphur. 

, loo.cj: 


-Y/.r. V 
(d w X\V! 
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GfcNl/S III. OXYDS OF CCRAI.T. ^ 

SPECIES I . Black cobalt ore qjr ochre 5 . p 'J | 

This ore, which occurs in different parts of Gtrma. |),:r , ^ 
ny, is either in the form of a powder, or indurate.!. ^ 
Colour black, often with a ftiade of blue, grey, \ rown, 
or green. Lullre o to r. Streak brighter. Haidficis ^ 

(of the indurated) from 4 to 8. Sp.gr, 3 to 4. So- 
luble in muriatic acid. Tinges boiax blue. 


STLC.: > 




MINER 

spLciK'. 2. Drown cobalt ore*. 

Colour greyiih or dark leather brown. Streak hriifht* 
or, unduoiu Communicates a pale blue tiage in fu* 
fion. 


A L o G Y. 

acids and bf aminonia. 
the alkaline blur. 


Claft IV,i 
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Browti CO* 

ii. s r F c I E s 3 . Y ellow cobalt ore f . 

-j;6. C(»!our yellow. Dull and earthy. Haulnefs 4 to y. 

^ ‘it’j Tixtiire earthy. Streak brighter^ an£tuou3. Givca a 

GkKI:S IV. SAl-TS OF CO»\LT. 
spECits I. Arfeniat ofcobalit. 

Red cohah ore. 


) ;0' ore. 
f n il 
206 

G. IV. 
Salts. 


»«7 

O. (. Sul- 
phureti. 
Sulphurct 
rif nickel 
with arfe* 
rue and 
iron. 

«/>/</. aS6. 


^ Briji/n. 


G ll.OiyJs- 

»ickei 

ochrr. 

* JCinv. 

9^4. 


The acid folution is green ; Metallic^ 
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O. II?. 


ikrfcniuof Tin* fpecics, like moli other ores of cobalt, has ncU 
. obali. accurately dclciibed nor aiialyfed. 

4 found in maflcji of various (hapes, and cryilallt* 

7cd in qiiadranguLr tables or aciaihir piifma. 

Colour red. iiuftre from 2 to iumt times o. Tranf- 
patency o to z. Hardnefs c to 7. Dritile. Before 
•the blow pipe becomes blackifh grey. DiffuGra a weak 
arfenical fmeli. Tingts boiax blue. 


Order XIV. OKES OF NICKEL. 

Hitiickto nickel has been found in toofmall qiian* 
titles to be applied to any u£e ; of courl'e there arc, pro* 
perly fpeaking, no mines of nickel. It occtirsonly (aa 
far is yet known] in the fccohdary mounc lini, and 
it commonly accompanies cobalt. It has been found in 
diflcicnt parti of Germany, in Sweden, Siberiat Spaiii» 
France, and Britain. 

Genus L aotPHuuETs or mcaiSi.. 

SPECIES 1. iSolphurei of nickel with arfcnic and ifoo* 
Kup/fr nkktl'^. 

This, which is the moil common ore of nickel^ oe* 
curs cither maifive or difloninated, but never eryfialli* 
zed. 

Colour often that of copper, fomctlmes yeOawifft 
white or gre^. Recent frai^iue often filver white. 
Ludre metalltc, 2 to 3. Texture compaA. HardneTa 
B. Sp. gr. 6.60S6 to 6.6481 Soluble in iiiciieaod 
nitro-muriatic acids. Solution green. Before the blow* 
pipe exhales an arfenical fmoke, and mdts into a bnd 
which darkens by expofure to the air. 

1 1 is compofed of various pniportiont of nickel, ar* 
fenic, iron, cobalt, fulphur) often contains bifmutbi and 
fometimei filver and copper. 

Genus II. oxvns or Nicaeu 
spF.cics 1. Nickel ochre*. 

This mineral occurs either in the form of a powder, 
or indurated, and then is either amorplious, or cryilalli. 
zed in acicular form cryftals. The powder is generally 
found on tlie furface of other nickel ores. 

Colour different (hades of green. I.uftre f to o. 
Texture earthy. Sp. gr. coufiderable. Slowly diffcJves 
in acids : folution green. Before the blow- pipe does 
r.ot melt ; but gives a yellowifh or reddifh brown tinge 
to borax. 

I'his ore often contains fulphat of nickel, which is 
folublc in water, "^nic f'lution, when evaporated, gives 
oblong rhomboidal cry Hals, from which alkalici preci- 
pitate a greyifh green uxyd. This oxyd is folublc by 


OiNVS III. SAI.TS or NICKEL, 
spiers 1. 'Yffcniat of nickel f. 

This ore, which was lately difeavered at RegendorfF^'^^*^JJ'*^ 
by MrGmelin, is tonnd in fliapelefs mafTes, and is ^f- 
ten mixed with plaits of lulphat of batytei. 

Colour pale grty, here and there mixed with pale 
green. Streak whitr. Lullre o. I'exture compact. 
idardncL 7. D IRcnltly Itangibic. Sp. gr. conlidcr* 
able. Adheres Uightly to the tongue, and gives ah 
cu'-thy fmcll when breathed on. Soluble in hut otlric 
and muriatic acids : folution green. . 

Contains ibtqe cobalt and alumina. 

OwER XV. ORES OF MANGANESE 

Hithf a ro manganefe, in its meullic date, has fcarcc* 
ly been put io any ufe ; but under the form of an oxyd 
it has become of great impoitance. The oxyd of man- 
ganefe haj the property of rendering colourlcfs a varie- 
ty of bodies which injure the tranfparenc^ of glafs ; and 
it has been long uled in glafs nuumfadlorieB for this pur- 
pole under the nanicof By ineafisof the fame 

oxyd, ovy-muriatie add » pr^ared, which has rendered 
manganek of grept hapiMtahce >m bleaching. Not to 
mention the' uttiky of maihganeie 'to the chemiO;, the 
property which it hae/of foc^itating tbe' oaydauon of 
other metafe,. sn«l>oF renderhlg jnorC' fohble-^wtU ^ 
probably, piake it, in no very 

CQB&iciabfe importance in aliitiievo4s ni^ufodpvieai(‘ 

- Otei of mauganefe Occur ofiiettati ftrOto, both io the 

primitive and lecondary mouQtaini ; how* 

ew, wo believe, in tlm rwuiumm 

ed oa the mod ancient of nU. . 

having been found ibundaiilljjir {fk* (Jetstaiiy, Fraiice, 

Spain, Britain, Sweden,* Norwa|r' Si^a, and other 
countries. ’v» 
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aj.Oxy 4 i> 




GsiioiJ. okvhs op MknefAVBsa. 

Hitherto maugPi^.foia.cKily been found in the ftatc 
of oxyd. Ia Peixinfct indeed^ fofpefted that he liad 
found it in, ^ nktallip : but probably there was 
fomc miftake or otl^m bip obferVatiabs. 

srxeixs !• Oxyd of mangsnofe combined with barytes. OR)d of 

This fpecies, which cxills in great abundance in 
mancehe near the river Soane in France, is found 
five, forming e ftiatum in fume places mUte than ize>ui. 
feet thick. 

Colour greyidi bitek or browtiiflt bla<;h» of great in- 
tenfity. Luflre, exteinal, o; internal, metallic, 1. 

8o(m tarnifhes by expofure to the air, and then becomes 
intcnfely black. Texture <«^anular. Fradure uneven ; 
fomeciines conchoidal. Onen porous, llardnefs I'l. 
Difficultly frangible. Sp gr. from 3.950 to 4.10. Ab'« 

(orbs water. V\ hen taken out of water kfter a minute’a 
inmieifion, it has a Itrong argillaceous fmell. ConduAs 
ilcAricity nearly as well as if it were in a metallic ilate|. 
Infufible by the bIow-pij)e. J inges foda red ; the 
colour ^jUppears btfori the blue cone of dame, and is 
repiixiucca by the adion of the yellow iiame. 

From 


(q^) Pott, Mt/rehifi, Rerolmft VI. \^,-^Margraff^ Mem, Ber/in^ 17731 P* 3»— Perou/e^ de Phyf„ 

XVI. 156. and XV^ 67. and XXVIII. 68s— Mm* Par* 1785, 235. 



Order XV, MINER 

0ro8 of From th« analyrn of Vauqudin, !t appears that it is 
^*"j8^J]^*coinpofcd of 5Q.O white oxyd of manganefc, 

S3-7 oxygen, 

14.7 bs^tesf 
1.2 filica, 

•4 charcoal. 


Aio ax. 

•PECist t. Red ore of nuog^nefe 
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Metallic 

Ores. 


^ DclmifUf 
Joyr, dt 
Mn. N® 

«ia. 42* 


100*0 5f 

8PCIEI 2. Grey ore of manganefe*. 


This ore occurs both maSve and difleminated % it is 
syt alfo fometimes cryftalllzed io (lender four fided prtfms 
Orcyorc ofor needles. 

T xSwtfJi * Colour ufually duiky ftccl grey ; fometimes whitifli 
ii. 491. * ff**^/* r^ddifh -grey. Streak and powder black. Ex- 
ternal luftre 3 to 2 ; internal metallic, 2 to 1. Texture 
ftriated or foliated. » Haidnels 4 to 5. Brittle. Sp. 
\yauipuiin gr. from 4.073 1 ttr[d.8i65 J. Before the blow-pipe 
; darkens: tinges boraa^eddifli brown. 

^ A fpecimen of oxyaN>£,jqanganere from the moun* 

tains of Vofgesi which probably belonged to this fpeciest 
and which was analyfed by Vauquelin, was compoted 
of 82 oxyd of mangaoicl^i 

7 carbonat of brnSi 
6 (ihea, 

1 w ater* 

^ 

Sometimes it cquM^tas a little barytes and 


Carbonat of manganefe and iron 

This rpeciei has been found iu Piedmont and In the ' ' 
Pyrenees. It is fometimes in powder, fometimes maf* Rtd fjrc of 
five, fometimes cryftallized in rhomboidal piilms ornt-inga- tfc. 
needle. 

CMour pale rofy rcd| mixed with white. Powder f/aphn, 
nearly white. Luitreo. Tranfparency 1. Hardnef8;i/.»,. TV- 
8. Sp. gr, 3.233. EfFervefees with nitric ami miir'a-r/«,iv. 303. 
tic acids. When heated to rednefa becomca reddlfh 
brown. Tiages borax red. 

A rpecimen> analyfed by Rupreckt, contained 
55 filica, 

3 f oxyd of manganefe, 

7 oxyd of iron, 

1.5 alumina. 


fi Jour, (ft 
Min, 
xfii. 13. 


*73 

BUck or 


SEGCias 3. Blldtorbrowtt'iNoofmtmgaoere* 
This ore ii found femetimei in the ftatk of powder, 
brown ore and fometimes iudorated m ambrohout mafles of vari« 
of nunga. oils figures Cofonv c(th<er black; fometimes wbJk a 
(hade of blue or brown \ or reddifo bfown. Sttetk of 
fi. 2^,^* the harder foita metalltc } of the others, black« JLuftre 
jfTfZwwuft 0 to X I b)(iispyi} (when it » mdurated)i metallic, 

/U Trdii/aure eom^ft/ jf to 7. Sp. gr. 3.7076 to 

Ixsiil sH 3,^35 i that of the ppwd^ fometimes only a. Be- 
fore the blow-pipe it exhibits the (kme phenomena ni 
the lift fjpecics. 

A fpeamen of this prci analyiM by Weftnimj^ eoh« 
|h talncd 43.00 manganefe, 

14.00 oxyd of iroQi 

1 t.oo filica, 

7.35 alumina, 

2.00 lime, 

1.50 oxyd of copper, 

18.00 air and water. 


»74 . 

O. IK Silts. 
Carbonic 
of msnga- 
nefe. 

t Kinomit 
ii. 397, 


J 7‘«r. dt 

Phyf. XUU 

ai. 


9*’7J 

Genus II. salts or manoanese. 

SPECIES !• Carbonat of manganele f. 

, ** White ore 0/ manganefe. 

This fpeciei occurs in Sweden, Norway, and Trin- 
fylvania. It is either fot the form of loofe fcales, or 
maflive, or cryftaUized in needles. 

Colour white, or reddiih white. Texture either ra- 
diated or fcaty'. Luftre of the fcaly a. Tranfparency 
1 to 2..HardQersof themaflive 6 to 9. Sp. gr. 2.794. 
Eftervefccs with mineral acids. Heated to rednefs, 
blackens. Tinges borax violet. 

SuppL. VoL, 11. Part L , 


98.5} 

OaDjBR XVL ORES OP TUNGSTEN. 

As no eafy method has hitherto been difeovered of 
reducing tungfteo to a metallic ftate, wt need not be 
furpri&td that H &bs been appb’ed to no ufc. Orex of 
tiipgftao arc by no means coounou. They have hither- 
to oeen found only in the primitive mountains. Their 
gangue is commonly quartz. They very often accom- 
pany til ores. 

Genus I. oxths op tunosten. ^ I'oxrd? 

SPECIE^ I. Wolfram \^k). Wolfram/ 

(Injfdt of ttmgjl^f iron, and manganefe’^Tungllat of iron 
and manganefe, 

Tklll fpccies ia found in different parts of Germany, 
i^.i;ofni Britain, France, and Spain ; and is almoft 
conftjantly accompanied by ore4 of tin. It occurs both 
.maifive and cryftaUized. ^ The primitive form of its cry- 
according to the obfervations of Mr Hauy, is a 
rc^ngular parallelopipcdf, whofc length is 8.66, wliofe \ Fij^. 41. 
bitadth is 5, and thicknefs 4.33 It not common, « jaur. dt 
however, to find cryftals of this perfect form ; in many 
i^cs, the angles, and fometimes the edges, of the 
ftal arc wanting:|:; owing, as Mr Hauy has (hewn, to the | 43. 

foperpofition of plates, whofc edges or angles decieafe 
according to a certain law f . \ Jo^r dt 

Cobur brown or brownKh black. Streak reddifti - 

brown. Powder ftains paper with the fame colour. 

Luftre external, a ; internal, 2 to 3 ; nearly metallic. 

Texture foliated. Eafily feparated into plates by per- 


cuifion. Hardnefs 6 to 8. Sp. gr. from 7.0C6 * to * Kirwan. 
7'335 1* Moderately cleftric by communication. Not l 

• » E* 1*1 1 ** .til * T. ..1 ' ^ 


magnetic. Infufible by the blow-pipe. Forms with 
borax a grecnifli globule, and with microcofmic fait a 
Iranfi 

The fpccimcn 

huyartf, was compofed of 65 oxyd of tungften, 

2 2 oxyd of manganefe, 

13 oxyd of iron. 


m an |^a^VMas«a p^awwa^f nsaixA 

rptrent ,lobale of a deep red 

be fpecunen of thia ore CEamined by MelTrs d’£l>y<wr >/r 


Afin, N® 
Xix. IX. 


100 

Ii 


Another 


(a) Kifw. II. y 6 .—De Luyart, Mm. Timtlnfe, II. 141.— Cmr/m, Creih Jour. EngUfli tranf. III. 12 ‘]> 
305, and Peroufit Jour, de Min, N** IV. p. >3. 
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O of Another fpcclmcn from Pays Ic Mines in France, 
M ly'vlc- jjialyfeJ by Vauqudin and Hccht, contained 
. *''**‘^’ , 67,00 oxyd of tungften, 

^ x8 .00 black oxyd of iron, 

6.25 black oxyd of manganefe, 

1.50 filica, 

7.25 oxyd of the iron and manganefe. 


jftiur. Ji! 

Min N® 
xw ti- 
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GeHUS II. SALTS OF TUNGSTEN. 

SPECIES I. Tungftat of lime (s). 

Tun^/fcn, 

G. n Salt-. which is now exceedingly fcarce^ has hi* 

'I’lii gttai of iherto been found only in Sweden and Geimany. It 
lime. is either maflive or cry ilallized ; and, according to Hauy> 
f Jour dt ^he primitive form ol its ctyllalsia the o^ohedron 
Min. N** Colour ytllowifti white or grey. Liiftrc 3 to *• 
xuiii. 637. ^I’ranfpariMicy 2 to 3. Texture foliated. Hardneb 6 
to 9. Sp. gr, 5.8 to 60665. Becomes yellovr when 
(ligcfled with nitric or muriatic acids. Infufible by the 
bl(;w-pipc. With borax forms a colourlefs glafs, unkfs 
the borax exceed, and then it is brown. With micro- 
cofmic fait it forms a blue glafs, which lofes its colour 
I the yellow dame, but recovers it in the blue flame 

It 13 COmpofcd of aboUt 7O OXyd of tUDgftCDy 
30 Hmc, 


100 


spECiFs 2* Brown tungflat. 

'‘Ihra ore \a found in Cornwal, and is either lliaiBve 


A L O G Y. Ciafs IV. 

bluilh black. A piece of rcdn tubbed with this mine- Ntetall*c 
ral becomes pofitively cleft ric j. InfolubJc in rul[)hii. 
f ic and muriatic aci/!s ; but in a boiling heat colours j ^ 

them green. EflFcivcfces with warm nitric acid, IfiH- jour. 'Je ' 
ving a grey oxyd undilfolvcd. Before the blow-pipe, oiv -y'«. 
a filver fpoon, emits a white fmoke, which coiulcnfes in- 5 *®* 
to a white powder, which becomes blue in the internal, 
and lofes its colour in the external, flame. Scatcely af- 
fefted by borax or microcofmic fait. EfFcrvcfccs with 
foda, and gives it a reddifh pearl colour. 

Compoied of about 6o molybdemini, 

40 fulphur. 


100 ’ 


^ Klaproth^ 



only in Germany, 
e. Fhe only two 
in itw primitive iQoun- 
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O I.Oxydv. 
Siilphuret 
of urinium. 


) .vUste. with a little filica and iron ^ 

178 

Brown 
tungiUt. 

or compoffd of fmall cryllalluie grams. 

Colour grey, variegated with yellow and 
Luftre 2, waxy. Hardutfs 6 to 7. Sp.gr. 5 « 5 ?* 
powder becomes yellow when digtfled in aqua 

According to Klaproth, it iocompofed of ^ 

88 oxyd of tuogllcQ, 

11. clime. 

. r.'*' 

Order XVII. ORES OF MOLYBDENUM. 

T F ever molybdenum be found in abundance, it will 
probably bc ufefiil in dyeing and painting. At pre- 
f( lit it is very icarcc, having only been found in Swe* 
den, Germany, Carniola, and among the Alpes. Like 
tin and tungltcn, it affefts the primitive mountains. 

Genus I. sulphuxbt of molybdenum. 
phurrt ' species i. ComiDon ful(diur€t (t). 

<'iinitiir)i Mfdybdtnam 

fuli-hurit. This ore, which is the only fpccies of molybdenum 
ore at preCent known, is found commonly maflive ; fome- 
times, however, it is cryflallixed in hexahedral tables. 

Colour light lead grey ; (bmetimes with a (hade of 
red. Streak bluifh grey, metallic. Powder bluifh. 
J.ullre metallic, 3 to a. Texture foliated. Lamellae 
* K rflen. flightly flexible. Hardnefs 4. Sp. gr. 4.569 * to 
4*7355 t* gWrtfy; the fingers. Marks 


Order XVIH. ORES OF JJRANIUM. 

Ur.\n]um has hlthertobeen 
and has not been applied 
mines where it has occur 
tains. , 

. . GjSKOS I. OXYDS OP URANIUM. 

8FSC1XS X. .Sulphuret of uranium f . 

'• * PithhUndif 

T^ cre, VWhi^ hif 4 .|^n;femW 
ftadt in Sai^ony, and^^^himttl^l lir Bohitmiliy is either 
malBve 

Colour Uac)r ot; ( /lom^iineB with a 

ihid(ioC|[fey ] Powde^ opaque 

"DAdltM : 3 ■ 

Hudi^j|r>ta.|l;^liirery . 

ir. fittta 6.3785 1 » 7 ;iV'«;d V 

»aiy MiAle in (ulphnne Md 
in wliie f$id »nd aquairegU. 

' Itfufifcfc with alk^ in a 

olow-pipcprr fe. With bofax and l^ Ioms • grey^iVr^-Viji;, 
^que flag ; with, microcolhncialt, a gre^ glaTt.' . 19;. 

' Compofed of oxyd of ue^nium iukLfmphat, and mix* 
id with iron and ao<| foixm^i|jii9f 
A fpecimen of this analyled 

lately by Klaproth, c^tittod . 

86.j urtimiun,^ 

6.0 iblphuret of lead, 

5.0 filica,. 

2.5 oxyd gf iron, 


xoo.o” 


ii. sal. 


SPECIES a. Yellow oxyd of uranium J- att 

Uranilit othrd. Yellow 

This ore is generally finiiid on the furfaoe of the of «- 

fpecies at Johaongcorgenftadt, and is either maflive or 
in powder. • u. 303. * 

Colour yellow, red, or brown. Streak of the yellow 
forts yellow j of the red, orange *y^llow. I.iiilre ol 
Slightly Rains the fingers. Feels meagre. Texture ’ 
earthy. Hardnefs 3 to 4. Sp, gr.* 3.2438 ||. Infu- 
fiblc by the blow-pipe j but Sh a ftrong heat becomes 
brownifh grey.^ Min/iM 

Compofed of oxyd of uranium and oxyd of Iron. 

• Genus 


(s) Kirvf. II. 314.— 5 rirr*Vj ll^orh (French tranflation}, II. ihul p. 94.— CVr//, Chem. 

Jnnali^ft. 1784. 2 Band 195. 

(T)A 7 r«t;. 11 . 322. — SchtJe's Works (French tranflation), I. 236. — PeUeitery Jour, Je Phyf, XXVII, 434.— 
Iljlmunrif ibid, XXXIIl. 2^2,-^So^e, ibid, iHi),’-^Kiuproth and d/oiArr, Ann* dc Cbim* 111 . 120. 



Order XIX. 


MINER 


OrcRof CfiNVS II. rALTS OT URANIUM. 

Tiunium. • spkli>s i. Carboiut of iiianiiim 

This fabiUiiicc is alfo found at Jrdianngcorgenftadt, 
*’0. II. Salts and rear l'"ilH*nnock and Rhtinbreidcnbach It is 
Carhobat fometimes amorphous, but more commonly cryAaltizcd. 
i f uranium cryftals arc fquare plates, oftohedrons, and fix fidcd 

i Colour green ; fometimes nearly white ; fometimes, 

though I arcly, yellow. Streak green ilh white. Luftre3 
to 2 ; internal, 2 ; fomctitncs pearly ; fometimes near- 
ly metallic. Tranfparency 2 to 3. Texture foliated. 
Hardnefs 5 to 6. Brittle. Soluble in nitric acid with- 
out cflfervefcencc. Infulibic by alkalies. * 

Compofed of carbonat of uraniiiin, with feme oxyd 
of copper. When iu colour is yellow it contains no 
copper. 

ORDEi^Xlk ORES OF TITANIUM. 

TitanIvm has t)mkJu|own foi^ fo ihort a time^ and 
its properties are yet fo imperfeAly tfcerUtned, that 
many of its ufes muft remam to be difcoirered. Its 
otyd, as we karn from Mr Darceti hu been employed 
in painting;, on Hitherto it Ims been found 

only in the primhiv^pimtainsi the Ctppac^^ the 
Aloes (u)i^ and the found s^ 

lb 10 Brittany 

smtaafiv&edin^ 

, This 0|x hai.Wi^feMnd in Hung thc Pyteneeii 
Britto <n ft lsigjMt^lly 

ety^l^d. ; The priihiMVe form of its crylttii^^^ 

' * .^^>>]h$-obfer?ationa,of Mr Hauy^ is « eeda^^ 





Towr. de 
XV. 27 . 
aii. 5'* 

1 Jtiur, it 

Min. N® 
xxxii. SX4. 
IJM. 


of duuixum:.^ 


A L O G Y. 

nachanitc by Mr Gregor, the difeoverer of it. It is in 
fmall grainri, like gunpowder, of no determinate fliape, 
and mixed with a Hne grey fand. Colour black. Eafily 
pulverized. Powder attracted by the magnet. Sp, gr. 

4.427. Does not detonate with nitre. With two parts 
of fixed alkali it melts into an olive coloured niafi', from 
which nitric acid precipitates a white powder. 'Phe mi- 
neral acids only cxtraA from it a little iron. Diluted 
fulphiiric acid, mixed with the powder, in fuch a pro- 
portion that the mafs U not too liquid, and then eva- 
porated to drynefs, produces a blue cedoured maf^. Be- 
fore the blow pipe does not decrepiute nor melt. It 
tinges microcofmic fait green ; but the colour bicorre: 
brown on cooling : yet microcofmic filt does not rili- 
folvt it. Soluble in borax, and alters its colour in the 
fame manner. 

According to the analyfis of Mr Giegor, it i'. cou»- 
pofed of 46 oxyd of iron, 

45 oxyd of titanium. 

91 with fome filica and manganefe f.f .'trev-.-,, 
According to Mr Klaproth’s analyfis, it is compofed > . 

of 51.00 oxyd of iron, 

45.25 oxyd of titanium, ‘ 

3.50 filica, 

.25 oxyd of mangancfc. 


bV 4^^ alcjuarej and tkrfom^Us 

whole bale is a right 
angl<ri:i1bfolt4 triangle^ and the height is to an^ of thb. 
Tides' of ihe bsijb the right angle as 4/ta ta 

or.nearly iri j : a fi < Sometimes the cryftals of ifti* 

Min. N® ilium me; fometimes fojmyfided, piiimi 

XV. 48. and^ndofieo together j*'. ' 

«iii. 61J. Colour red or bmmiflt rted.. Powder brick or braog^' 
? >K»44* Luftre 3. Ti^Hfparrncy commonly o ; fometimes 
1. Texture foliated. Hardnefs 9. Brittle. Sp.gr, 
« Khprotb. from 4.] 8 * to 4.3469 f . Not affe^ed by the mineral 
f Vak^vtlm acids. When fufed with caibonat of potafs, and dflu« 
uiid Jiedf. ted with water, a white powder precipitates, heavier 
than the titanium employed. Before the blow-pipe it 
does not melt, but bimmes opaque and brown. With 
microcofmic fait it forms a globule of giafs, which ap- 
pears bUqk I but its fragments are violet. With borax 
it forms a deep yellow giafs, with a tint, of brown. 
With foda it divides .and mixes, but does not form a 
tranfparent giafs. « 

When pure, rit is compofed entirely of oxyd of tita* 
nium. 

* SPECIES 2. Menachanite (x). 

Oxyd of titanium combined with iron» 

This fubftance has been found abundantly in the vil« 
ley of Menachan in Cornwal ; and hence was called me- 


^ iro.oo J ? 

A mineral, nearly of the fame nature with the one ' 
juft deferibed, has l^en found in l^avaria. Its fpccinc 
gravity, however, is only 3.7. According u> the ana- 
^fis of Vauquhlin and I lechc, it is compoied of 

49 oxyd of titanium, 

35 

' S manganefe, 

14 oxygen combined with the iron and manganeft* 


^3^- 


1S4 

M«nxcha* 

Hite. 


too J f Jyir. c 

K '' Mn. Nn 

SPECIES 3. Calcarco filiceous ore of tilatji.im. 57- 

! s /* titanium comhiued nmth lime and filica — Titaniti -( . *^’5 

* This ore has hitherto been found only near Paflan. 

It Was difeovered by PiofeATor Hunger. It is fomc.f.VfV,ani'um, 
ttmeS; maflive, but more commonly cry llallized in four f 
tided prifms, not longer than one fourth of an inch. io 33 1* 

Colour reddiih, ytllowifli, or blackif^i brown ; fome- 
times whitifli grey. Powder wbitifh grey. Luftie 
waxy or nearly metallic, a to 3. Tranfparency from o 
to 2. Texture foliated. Hardnefs 9 or more. Brittle. 

3.510.^ Muriatic acid, by repeated digeftion, 
diffolves one.th!rd of it. Ammonia precipitates from 
this folulion a clammy yellowidi fubllancc. Infufible 
by the blow-pipe, and rifo in a clay crucible ; but in 
charcoal is converted into a black opaque porous flag. 

According to the analyfis of. Klaproth, it is coinpo- 
fed of 33 oxyd of titanium, 

35 filica, 

33 


ICf 


li 2 


i>i 


(u) Dolomicu^ Min. N ' XL II. 431. and SauJhrCf Voyages ^ N® 189 A. 

(x) A/V*n'. II, *336.— frrr^pr, Jour, dc XXXJX. 7^. and J5 2.—- , OJi's Annab {Yax^X^Wi' 

tranfhtion), HI. 252. 
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Order XX. OUES OF TELLURIUM. 

^ Hith£Rto tellurium has only been found in Tran- 
fylvania. It occurs in three different mines ; that of 
Fat /bay, OfTenbanya, and Nagyag, which arc confider- 
fil as gold mines, becaufe they contain lefa or more of 
that metal. Its gangue is commonly quartz. 

Genus I. alloys of tellurium. 
f PEciEs I . White |(old ore of Faizbay. 
y///oy of te'.lurium and iron^ nt\th famt! gold. 

This fpccies is generally maffive. Its colour is be* 
tween tin white and lead grey. Lullrc confidetablei me* 
tiiUic. Texture granular *. 

According to Klaproth’s analyfis, it is compofed of 
72.C iron, 

25.5 telhiiium^ 

2.5 gold. 


ClafslV. 

Metallic 


i 'Afi. sSo. 


100.0 f 
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Orap)>ic 
golden ore 
ol OlTcj 
bail) a. 


) Ann dr 
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SPECIES 2. Graphic golden ore of Offenbanya. 
Tellurium alloyed with gold and Jilver. 

This ore is cotnpofed of flat priUnatic cryftala ; the 
Rnrangeinent of which has fome refemblance to Turktlh 
letters. Hence the name of the ore. 

Colour till whitCf with a tinge of brafs yellow :(• 
Luflre metallic, 3. Hardnefs 4 to y. Brittle. Sp, 
gr. 5.723. Before the blow pipe decrepitates^ and tiielti 
like lead. Burns with a lively brown flame and 
greeable fmell, and at lad vaniihes in a white fiAoke^ 
I D» Bern, leaving only a whltiffi earth ||. 

According to Klaproth’s analyfiSi it is compofed of 
60 tellurium, 

SO gold. 

10 iilver, 


Order XXT. ORE55 OF CTIROMUM. 

CiiROMun has hitherto been found in too fmall quart- ’ ^ 

titles for its extenfive application to the arts. When- 
ever it becomes plentiful, its properties will render it of 
great importance both to the dyer and painter. Na- 
ture has ufcJ it to colour fomeoif her moll beautiful mi- 
neral prodiiflionB : And can art copy after a better mo- 
del ? Hitherto it has been found only in two places, 
near Ekatcrinboiirg in Siberra, and in the department 
of the V«r in France. In the firll of thefc places, and 
probably alfo in the fecond, its gangue is quartz. 

Genus I. salts of chromum. 
spaciKS 1. Chroii^t of lead. G. 1. 

Red had ore of Liberia* Chiomas of 

Tills Angular mineral, which has now become feavee,^^*^ 

Is found in the gold mines of -Ber^of near Ekaterlm- 
bourg in Siberia, cryffallized in f^>fided prifma, fome< 
times terminated by four Ajp(ifi^mids,fdBi<ttmetnot. 

Colottt red, with a ftiade of yelloW. Blftalr and 
powder a bteiutifol orange yellow^ Luftre ftom 2 xo 
3. 'TrarfpatcDty 2 ^ Mkattd. Tex- 

ture coirimj^ Fradvit um^veiK $ to 4 

*Sp. gr. 6.0469 f tb j-yy"}:- 'SMt^i t^tAu^efeewitlif 
Wcidi. ; ;fohfe4ead is t Bindbeh 

redued^^ and the is flag, 

which ^goi^torax 

Aecbri^Dg to the aj^yfis it isebmpo- 

fedof 6y.iiovyd 

34 .AgchroAiie4^;' , 


too.oo I 


Cbromat of 1^. , 


ii 


I Ann^ de 
Cbim, XXV. 
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'Pile yellow gold ore of Nagyig would belong to tbii 


SFECIES *. 

TMi minenJi wluchhMbeeniEMDd.oil^iijijlr O^ 

'Sa in Uie deuErtmeiit ^ Vir » Frandfe.. it tn-finigi^ .!K> 
inafll!.. . ■' Chromatof 

Odour brown, not vnlibc th«t of bto^' Uiendc. 

Luftre ineuBie. HErdneft modeittei Sp. grl AiOtad. 


fptcicfi were it not that it contains lead. Its CtwupolL Melu with difficulty befofU the hkWf jfipe y » borax it 
lion, according to Klaproth’s analyfis, is as foUowit • commumcates a dhty grtW. Iniotitbii mhitrie add. 

4y.o tellurium, ' Melt^'with potafs, alid diiMvud;lli wuteff'the fcdiitioii 

27.0 gold, IdTumes a beadtiful orange ytltoib cplduir,^ 

ip.ylead, It is compofed of 65.6 chromic icii^ 


8.y filver. 


« J6iJ. 

ISS 

Grey folia- 
ted Rold ore 
of Nagyag. 


4 Klofrotbt 

^an. de 
Chim. XIV. 

3»9- 
De Bcrn^ 
Kirwant 
Min. li. 99, 


100.0 and an atom of fiflphnr * 

SPECIES 3. Grey foliated gold ore of Nagyag. 
This ore is found in plates, of different degrees of 
thicknefs, adhering to one another, but eafily feparable: 
thefe are fometimes hczahedril, and often accumulated 
fo as to leave cells between them. 

Colour deep lead grey, paffing to iron black, fpotted. 
Lull re metallic, moderate. Texture foliaicd ; leaves 
(lightly flexible t. Hardnef§6. Sp.gr. 8.919. Stains 
the fingers. Soluble in acids with cftrvefcence 
According to Klaproth, it is compofed of 
jo.o lead, 

33.0 tellurium, 

8.y gold, 

7.5 tulphur, 

^ 1 .0 filver and copper. 

100.0 j 


ClIAK IV. 


36.0 oxyd of iron. 

i* f Taffatri^ 

Ann, de 

Of THE ClraMtCAL AxALYS IB or Cbim. xuL 
Minkrali. 


The pdsgrefs which the art of analyflng minerals 
has made within thefe iaft twenty years is truly aflo- 
nifhing. To feparate 6ve or •fix fiibftances intimately 
combioed together, to exhibit each of* them feparately, * * 

to afeertain the prccifc quantity of each, and even to 
dcteA the prefence and the v/eight of fubildhces which 
do not approach Tenth part of the compound, would, 
at no very remote period, have been confidered as a 
hopelcfs, if not an imp^ble, ta(k ; yet this can now 
be done with the moft rigid accuracy. 

The firft perfon who undertook the analyfis of ini-Bcgun*bv 
nerals was Margraff of Berlin. His attempts were in - Mirgrai 
deed rude ; but their importance was foon perceived by 
other chen^s, particularly by Bergman and Scheele, 

•whofe 
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^CKap. IV. MINER 

-Analyfls of whofc hiduftiy and addrefi bfouglit ihc art of analyfing 
\ * y*"*^^^^*- minerals to a confiderable degree of perfe^ion, 
f ^ ’ Uut their methods, though they had very confider- 

ablc merit, and, confidcring the ftate of the feienoe, are 
wonderful proofs of the genius of the inventors, were 
often tedious and uncertain, and could not in all cafes 
be applied with confidence. I'hefe defers were per- 
ceived by Mr Klaproth of Berlin, who applied hlmfelf 
to the analyfis of minerals with a per fevering induAty 
which nothing could fatigue, and an ingenuity and ac<^ 
curacy which nothing could perplex. He corredked 
what was wrong, and fuppltcd what was wanting, in 
the analytical method ; invented new procefTes, diico- 
verrd new inftruments *, and it is to his labours, more 
than to thofc of any other chemift, that the degree of 
And other perfeflion, to which.the analyfis of mtaerals has attain- 
chcmiib. ed, is to be afcribcdA Many improvements, however, 
were introduced by d^her chemifts, cfpecislly by Mr 
Vauauclifl» whofe afitIyibt^,|[oint of accuracy and in- 
genuity rival fhofe of Klaptoth himfdf. 

We ihall, in this chapter, give a flioit deferiptioR of 
the moft perfeft nreihod of analyfing minends, as far 
as we aie acquainted with it. W« fhaUdivida the chap- 
ter into four fiCtiona. In fhe vve fiiaB gtw^an^ae- 
count of the ioftraineirts tti^- k k tha fecond, 

we ftall treat of the fttaiest k 

third, of analy£ng^d^a 9 i(hto in the fiMflk of 
the analyfcs t>f oi?|, ' ■ '' ' * ‘ 

Sect, L the hfirmenii of Anal^es* 

a^ethod of 
obtain! 

tte gWKeft.cW, b^ofe upon their pur{t‘, ti«' 

, • ^ exa 6 ln^,;itf,.tl|ie eotitwty depend*. JMc 

gent*!ait'nitiidl#^ tBuGei., both pure and edinbiiH^ 
tbo ftilpW^ nitric, and muriatk: 

' acids; hydrbfiilphuret of potafv and fuljphurated hydro- 

gen gas dihoNed in Wit!et*iipftifi9iftaili, and afew lieiH 
p • ttal&ti.'^ . 

f 1 0 Potafs and be ^iked pmt, ^tbtr hjf 

Means of debhcil, or Ijr ^jneihc^ dmrktd 'k im 
article CHancliTay, nv ayi* Tbcfe alhriics are 
Itoown to be ]pofe when their folution k pore water occa- 
. fioni no precipitate in lime and barytic water ; when the 

S ’ itate which it produces in a felution of filver is 
^ etely diffolvcd ^ nitric add ; and, laftlyg when 
fatufated with carbonic acid it no filica. 

2. Ammonia is procured by difttUing one part of mu- 
riat of ammonia with two parts of quicklime, and recei- 
ving the gas in a difh containing a quantity of purq wa- 
ter, equal in weij^t to the morfat employed. Its pu- 
rity 18 known by the fame lefts which afeertain the pu- 
rity of fixed alkalies. 

. «3. The carbonateqf potais and foda may be formed 

by diflblving the potus and, foda of commerce in pure 
water, fatuiytkg the felution with carbonic acid, and 
cryftallizing them repeatedly. When pure, thefe cry- 
fials efflofefee in the air; and the precipitate which they 
occafion in felutions of barytes and of filver is com- 
pletely foluble in nitric acid. Carbonat of ammonia is 
obtained by diftilling together one part of muriht of am- 
monia and two parts of carbonat of lime. 

4. The fulphuric acid of commerce often contains 
nitric acid, potafs, lead, due. It may be purified by di- 
ftillatiou in a low cucurbite. The firft portioni when 
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it comes over, muft he fet afide 5 it containa the nitilc Ana!)fi«» ni 
acid. The other impurfilee remain behind in the cu- 
curhite. Sulphuric acid, when pure, diflolves indigo 
without altering its colour, does not attack mercury 
while cold, ami caufes no precipitate in pure alkaliue fo* 
lutions. 

5. Nitric acid often containi both fulphuric and inii- 
riatic acids. It is eatily purified by throwing into it 
about three parts of litharge in fine powder for every 
too parts of the acid, allowing the mixture to remain 
for 24 hours, (baking it occafionally, and then dill tiling 
it. TIk: fulphuric and muriatic acids combine with ilte 
Icrd* and remain behind ia the retort. Pure nitric acid 
occafions no precipitate in the felutions of barytes and 
filver. 

6. The muriafitc acid of commerce ufually contaitts 
fulphuric acid, oxymuriaiic acid, and oxyd of iron. It 
may be purified by diilillation with a liule muriat of 
fedt ; taking care to fet afide the firft portior. which 
comes over. When pure It caufes no precipitate in the 
felution of hairy tes, nor of pure alkalies, and does not 
Wttock mercury while cold. 

7. Hydrofidphiirct of potafs a made by iaturating^ a 
feliiitfen of pure potafs with fulphurated hydrogen gaf. ; 

'Und water may be faturated with fulphurated hydrogen 

k the fame manner. See Chjsmistrv, li * 


I. Tax ebanfed by means of which the tih. 

drik is accom]^*ftwd, ought to be ptcpmMI' 


.lf;>The method of preparing pruiTic alkali, oxalic 
Wtftd, hud the other fuhftantes nkd in anal)fc^, has been 
dhttdy defcribed in the article Cuemistxy, Su^pL it 
it unneeeffiry therefore to repeat it here. 

1 . 11 * Before % mineral ii fubmitted to analyfis, it ought K^w to re- 
t^ bef nduced to an impalpable powder. Thk is by no 
^ahl wo eafy taflt when tlic ftone is extremely hard 7 wja 
,ft'0|ir|^t to be raifcd to a bright red or white beat in*’ *' ’ 
and then iaftantly thrown into cold water. 
T^fedden tranfition makes it crack and break into 
piroes- If thefe pieces arc not fmall enough, the opc- 
;li^opkaybe related on each till they are reduced 
proMr fixe. Thefe fra^ents are then to be 
teces in a polifed ftecl mortar ; the 
eavhy el' whkh mould be cylindrical, and the ftccl ]>efile 
kQuM fit ii cxsAlpF, in order to prevent any of the ftone 
from efcijping dnnng the ad of jdtundirg. As feon un 
the Aone ia reduced to pretty fmall pieces, it ought to 
be pot into a mortar of rock cryftal or fikt, and redu- 
ced to a coarfe powder. This mortar (hould be about 
foot locbcs in diameter, and rather more than an inch 
in depth. The peftle ihould be formed of the fame 
ftoUe with the mortar, and care fliould be taken to know 
exaAty the ingredients of which this mortar is conripi;- 
fed* Klaproth’s mortar ia of flint. We have given its 
aoalyfii in n'’ 32. of this article. 

When the none has been reduced to a coarfe pow- 
der, a c^in quantity, wbofe weight is known exadly, 
too grainf for inftance, ought to bt taken and reduced 
to as fine a powder u poffible. This is beft done by 
pounding fmall quantities of it at oncp, not exceeding 
10 grains. The powder is as fine as poffible when it 
feels foft, adheres together, and as it were forme a cake 
under the peftle. It ought then to be weighed exsdi- 
ly. It witt almoft always be found heavier after being 
pounded dun it was before ; owing to a certain qulin- 
tity of the fobftaoce of the mortar which has been rub- 
bed off during the grinding and mixed with the pow- 
der. 
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A' I')!!- 0* *1 1 if at.'.^iioral wc:o,}.i a'.uR be carefully noted ; which kept it in lolutluu 

^ 1C .il*. analyiis, a poition nf ll»e in^rrediciits cd the 

iiiurfar, cnirc/pondinrr to ir, mull be fubira^ted. 

111. If is ntccilary to have a cnioible ot pure filver, 
or, \vhr:t is far preferable, of platinum, capiible uf fiold- 
11!^; more tlian Icvcu cubic irelus of water, and 

j)tuw'tJed with a co\tr of the fame iiittjl. 'riieicfliould 
.ilfo be ready a fpatiila of the fame metal about four 
j’n hfg lon^. 

't'he dlfher* in which the folutions, evaporationsi See. 
arc performed, ouy^ht to be of j^lafji or poicelain. Thofc 
of poicelain arc cheaper, becaufe they are not fo apt to 
fneak. Thofc which Mr Vaiiqutliii ufes are of porce- 
lain ; they liic fedions of fphercfi, and arc glazed both 
w^ithin iiiid without, except that part the bottom 
whith is immediately expofed to the fire. 

SiCT. II. /tnaJyfis of Stones (y). 

The only fubftancea which enter into the oompofi* 
tion of the lijnple flones, as far at leaft as analyfts hai 
dircovered, are the fix earths, hlica, alumina, zirconiai 
gjucina, lime, and magnefia ; and the oxydi of ironi 
tnanganefe, nickel, chrotnumi and copper (z). Seldom 
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Chap. IV. 

Then an tfTervcfcencc takes 

place, owing to the dccompuliiion of lome caibonat of *’•’*••• 
potafe formed during the fufmii. At the fame time 
the flaky precipitate 15 rcdillolved ; as is alfo that part 
of the matter whicli, not having been dilfolvcd in the 
water, had rcniiiined at the hoitom of the dilh in the 
form e)l a powder. Tlii.s powder, ii it confills only of 
filica and alumina, diffolves without tffervdcencc ; but 
if it contains lime, an effervefccnce takes place. 

if this folution in muriatic acid he coluurlefa, we may 
conclude that it contains no metallic oxyd, or only a 
vtiy fmall portion; if its Colour be purplifh red, it con* 
tains manganefe ; orange red indicatCvS the preifence of 
iron ; and golden yellow tlie prefenc^ of chiomum. 

Tiiis folution is to be poili'cd into a capfule of porcc* 

Jain, covered with paper, and evaporated to drynefs in 
a fand bath* When the evaporation is drawing towards 
Jts completioni the liquor afTunws the form of jelly. It 
muft then be llirred con flamtl y^ith a glafs or porcelain 
rod, in order to facilitatlftRedifengagement of Ihe arid 
jand water, and to prevent one part of the matter from 
being too much, and another not fufficiently dried* 

Without 4this precautioOf the filica aqd alumina would 


more than four or five of thtfefubftaQcesarc foundcom^ iiQt btjCompietely feparaud from each dthd:. 


hirud together in the fame itone 
however, in order to prevent unnec( 
that they are all contained in the mineral 
a eg going to analyfe. 

f.ml (if ^ I ^ grains of the ftonc to be analyfed^ pra* 

.\ccompo- \io\uly reduced to a tine powder, be mixed with Wjrafl _ .f . r f 

iinglloiuB. itfl weight of pure potafs and a little waUrf^.|nd \irotn \ts foluttens, Thil;*i^wder t» 

a &ron|^ : Jii^a ,whkh the ftone tt^: iw 


podj^,<^> filter. : 

tin? filter i$ to be wa&ed ^ the ^ater w;^^v 

which it .has been wafhed; to prectp&ate 


txpofed in the filver or platinum crucible tp 

heat- The heat fliowld at firft be applied flowly^^and firft be dried belWech __ , 

the matter ihould be conftantly (lirred, to peeveAt thcE.l^xted red hot in i platinum'^ Tandl 

jntafs flora fwilling and throwing any pari out while it is wium. ' It 

niiclble. When tiie whole whaler is evaporati^d, thi^ : pp^er, of a white polo^, not adUnng td* 
iniximr fhould be kept for half an hour or three qUar^ ' sod'fnthdy foluble in acids. If it be coloured, it is 
.'CIS in a fliong red heat. ^ ^ '.i. ' contaminated with fome metallic oxyd f and fhews, that 

If the matter in tlie crucible melts completely, the evapotaiton to di^itefs has been, top 
lippiars as liquid as water, we may be certain / high a ^mperamre; ' 

lone which we are analyfing confifls chiefly of fiUcai is^ft be boiled witKan 

if it remains opaque, and of the confiflence of pifte, die as bj^re. l*he acid fbliiifibn tdded to the water 

- wlilcli paffcd through* the filer, and Which wc ihall de- 

nominate A, 

The watery folution A is to be evaporated till its 
quantity does not exceed 30 cubic inches, or nearly an 
liiiglifli pint. A folution of carlionat of potafs is then 
to be poured into it tili no more matter precipitates. 
It ought to be boiled * few moments to enable all the 
precipitate tq fall' to the bottom." When the whole of 
the pr^ipiiate has collcfted at the liottom, the fuper- 
naUnt^qukl is to be decanted off; and water being 
fubftituted in its place, the precipitate and water aro to 
be thrown upon a filter. •When the water has rim off, 
the iiller with the precipitate u{>on it is to be placed 
bet ween folds of bloitiiig papfr. When the precip”. 
tatc has acquired fomc coiilillence, it is to he carefiiliy 
colleflcd by an ivory knife, mixed with a folution of 
pure potafs, and boiled in a porcdaiii capiule. If any 

alumina 


pihtr eaiths are molt abundant ; if it remains in the 
\)rm of a powder, alumina is the prevalent earth. If 
'hQ matter in the crucible be of a dark or brownifli red 
colour, it contains oxyd of iron ; if it is graft green, 
munganefe is prefent ; if it is yellowifli green, it con- 
•iiiis chromum. 

When the crucible has been taken from the fire and 
wipi d on the oulfidc, ii is to be placed in a capfule of 
;jorrelain, and idled with water. JJiis water is to be 
! c*(iewed from time to time till all the matter is detach- 
ed from the crucible. The water diffuivcs a part of the 
comhiTiation of the alkali with the filica and alumina 
t * the fiotie, and if a I'ufficlent quantity were ufed, it 
ivo;ild diflolve the w'hole of rbat combination. 

Muriatic acid is now to be poured in till the wliole 
ijf the matter is liiffoUed. At fiitl a fi.iky precipitate 
sppiUTS, bccaiife the acid couir.incg with the alkali 


(v) Part of t!>u- ' / ior. Is * :j i c i.ntjf?dere(l as an abi'lrad of a irealiic of Vauqutliii on the analyfis of Hones, 
piiMilhed in the //n/ir rh V d. MXX. p. 66. 

(7) Barytes has alt) hern difeo* eird in or.t tingle done, x\\^ Jhiurolhe ; but its prcfencc in ftoiieBii fo ul* 
Common, that it can iisret! ■ b.. I o’ .<.rl lot, 'J’hc method of dclc<itlng it /hall be noticed afLcrwards. 
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If 

two are equal, or if they dift'er only by .oj or .04 parts, 

■ ■ • ‘ * L .-I,. 
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OluciTia, 


alumim or glnrina he prefent, they will be dilTolved in the wc'^ht of the n', alter r.ihmitteil to anaiyfi*. 
the potafs ; while the other fablUncee remain untouch- 
ed in the form of a powder, which wc (hall call B. 

Into the folmion of potafs as much acid mull he 
poured as will not only laturate the potafs, Init alfo com- 
pletely rcdifTolve any precipitate which may have at tirlf 
appeared. Carbonat of ammonia is now to he added 
in fuch quantity that the liquid (hall tafle of it. By 
this addition the whole of the alumina will be precipi- 
tated in white flealcs, and the glucina will remain dif- 
folvcd, provided the quantity of carbonat of ammonia 
ufed be not too fmall. The liquid io now to be filter- 
ed, and the alumina which will t emain on the filter is to 
be wafhed, dried, heated red hot. and then weighed 
To fee if it be really alumina, dilTolve it in fulphuric 
acid, and add a fufficient quantity of fulphat or acetite 
of potafs ; if it be ahimina, the whole of it will be con- 
verted into cry itals of alum. 

Let the liquid which has pafTed through the filter he 
boiled *for feme time, atut^hc gjucina, if it contains any, 
will be* precipitated in a light powder, wliich may be 
dried and weighed. When pure, it is a fine^ foft, very 
light, taftelefa powder, which does not concrete 'when ration, in order to expel the excefa of acid ; but takingpota^i 
heated, aa alamina does. • ! ' that It be not Arong enough to decompofe the falls 

The refiduum B maf toiAtin.litmei one v^ich have been formed, 

or more he poured on, and the refidiiuir, 

fulphut7ci/i^/ii^.mi^h^ab'/^ 'which doca not difTolve, is to be 

^ h^comee taAtlcfs. 1’hc water 
and evanorated to drvncft 


wc may conclude that the analyfis has been properly 
performed : but if the lofs of weight be confidcrable, 
fomething or other has been loft. The aiialylis muft 
therefore be repeated with all poflible chre. If there is 
ftillthe fame lois of weight, we may conclude that the 
ftone contains feme fublknce, which has either evapo- 
rated by the heat, or is folubie in water. 

A frc(h portion of the (lone muft therefore be bro- Method of 
ken into fmall pieces, and expofed in a poicelain 
cible to a (Irong heat. If it contains water, or any 
other volatile fubftance, they will come over into the re- 
ceiver; and their nature and weight may be afeertained. 

If nothing comes over into the receiver, or if what 
comes over is not equal to the weight wanting, w'C may 
conclude that the Aoue contains fomc ingredient which 
is folubie in water, 

1*0 difcover whether it contains fiota/jf let the ftone, Mctii,M of 
reduced to an impalpable powder, be boiled hve or iix^i<^crt.itn. 
limes in fucceflion, with very ftrong fulpbiiric acid, ap- 
plying a pretty (hong heat towards the end of the opc-|*‘^*^ 


Pour t 
diflblve tie fi 



the remaining Ttl 


ll^xtoi 

quihtity of water, let.# 
and'i^en let z 

— ’ - - ■ - - 

]fonj( and^ick^V 
and oxyd 


ited to a conftftence proper for cryiUllizing. If 
Aonc contains a (iifficient quantity of alumina, and 
.sdl be prefent, crylials of alum will be formed ; 



■pf p, when a great tpian 


%' Sometimes the alum, 
does not appear for fever 


305, ned in ^ folulion has been too much conrtntratcd iiy 

Ma^nelia, be pWcJpitated by pine potaft, waftWj trx- mporaiion, the fulphat of alumina prevents the alum 

pofed to a red heat, and then weighed. 
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Lti the refiduum C be boiled r^eatedly with nitric 
acid, then mixed with pure potafs; and after being 
heated, let the liquid be decanted oijF. Let the prech 
pitate, which confiftd of the oxyds of iron and nickeft 
he wafhed with pure Water ; and let this water be added- 
to tlie folution of the nitric acid and potafs. I'hat fo4 
lution contains the chromum converted iriti||^an acid, 
Add to this fo!iitioi an excefs of muriatic acid, and eva- 
porate till the liquid aifumes a green colour ; then add 
% pure alkali : 'i'he chTomiim precipitates in the ftatc 
of an ox yd, and may be dried, and weighed. 

Let the precipitate, confifting of the oxyds of iron 
and nicjicl, be diiroIvecT in muriatic arid ; add an excefs 
of ammonia : the oxyd of iron precipitates. Let it be 
wafhed, dried, and weighed. 

Kvaporate the folution, and the oxyd of nickel will 
Aud nickel. precipitate; and its weight may be alcertained in 
the fame manner with the other ingredients. 

The weights of all the ingiedienls obtained arc now 
to be added together^ and their fum totaleompared with 


3C7 

Iron, 


frotncryftallixing at all. Care, therefore, mini: be 
ken to prevent this laft fourcc of error. 'IVx alum ob- 
tained may be diffoUed in water, and bury tic water 
pmlred into it as long as any precipitate forms. The 
liqtbr is to be Altered,, and evaporated to diyiufs. The 
refidnum will conhA of potafs and a little enrhonat of 
potafs. The potafs may be diftblved in a little water. 
This folution, evaporated^ to- drynefs, gives us the pou 
afs pure ; which may be examined and weighed, 

If no orylb-ls of alum can be obtained, wc muft look 
for fume other fubllanee than potafs. The iIoik, iVr 
inftance, may contain fuda. 'the prefence of thi& al- 
kali iryiy bedifeovered by decompofing the fohiiion in 
fulphuric acid, already defcribed, by nitans of ammo- 
nia. The liquid which remains is to be evaporated to 
drynefs, and the reftdUum is ta be calcined iti a r/ii- 
cible. By this method, the fulphat of ammonia w ill !.c 
volatilized, and the foda will remain. It may be red i- 
fclved in water, cryttallizcd, and examined. 

If fulphuric acid dots not attack the lb nc, airis of- 
ten the cafe, il mull be decompofed by (uImii with ft;- 

da^ 


o. i> 
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Ana’ylls of (fa, In tlie fame manner as formerly diieAed with pot- 
Wnjcrais. matter, after fulion, is to be diluted with 

water, and then I'aturated with fulphnric acid. The 
iiilutioii is to be evaporated to drynefs, the refidunm 
again difTolved in water, and evaporated. Sulphat of 
hxia will cryilallixe hrd ; and by a fecond evaporation, 
if the dune containa potafa and alumina, cry Itols of alum 
will be depolited. 

'rite prefcncc of potafs may be difeoveredj by mix- 
ing with a fomewhat concentrated folutioii of muriat 
of platinum, the fait obtained, either by decompofifig 
the Hone immediately by an acid, or by faturating with 
an acid the matter obtaincrl by fufing the Hone with 
(oda. If any potafs be prcfeiit, a very red precipitate 
will be formed. This precipitate is a triple hdt, com- 
pofed of potafs, muriatic acid, and oxyd of platinum. 
Ammonia, indee<l, produces the fame precipit^iCc ; but 




ammonia has not Inthc-rio been ilifcovercd in iioues. 


AnalyUs of In this manner may fimphr iiones and aggregatea- be 
&linc analyftd. As to falinc ftopcs, their analyfu mull vary 
uoiiea, according to tlie acid which they contain. But ahnoft 
all of them may be decompofed by on^ or other of tW4| 
tnctliodb; of each of which we (ball give an exam^* 

1. Analyfis of Carbonat of Strontitet* 

orclrVo- Klaproth analyfed this mineral by diflblving ico 
of it in dilated muriatic acid: dufiog the (blution; 
30 parts of cat bon ic acid cfcaped. The folution cry-* 
i^allizcd in needles, and when diifolved in alcohol, burnt 
with a purple tiame. l*herefortt it contained ftroatitelk 
He diiVolved a groin of fulphat of potafs in fix Quooci 
(,( water, and let fall into it three drops of the murialtc ' 
folntiun. No precipitate appeared till next day. There* 
jure the folution contained no barytes ; for if it hadi a 
preci])itate would have appeared immediately* 

Ho then decompofed the muriatic acid folutioni hy 
mixing it with carbonat of potafs. Carbotiatof ftron* 
tites precipitated. By th^application of a ftrong beatf 
the carbonic acid was driven off. The whbte of the 
earth which remained was diflblved in water*. It Cl.y- 
i> .A {lalli/.ed ; and when dried, weighed 69^ 

^60. ^ * * H- Analyfia ol Sulphat of Sirontites* 

Ml Vauqueitu analyfed an impure fpecimen of this 
mineral as follows : 

Sulpiuts On 2CO parts of the mineral, diluted nitric acid was 
ponied. A violent clTervefcence look place, and part 
ot the mineral was dtlTulved. The undiflblved portion, 
after being heated red hot, weighed 167. Therefore 
pans were difTolved. 

'^fhe nitric lolutioit was evaporated to drynefs r A 
red HIh fubflance remained, which indicated the prefcnce 
of oxy<f of iron. This fubflance was rediflblved in wa- 
ter, and fome ammonia mixed with it; a reddifh pre- 
cipitate appeared, which, when dried, weighed I, and 
was oxyd of iron. The remainder of the folution was 
precipiuted by carbonat of potafs. The precipitate 
weighed, when dried, 30, and poflefled the properties 
of carbonat of lime. Therefore 200 parts of this mi. 
aeral contain 20 of carbonat of h'me, : of oxyd cf iron, 
and the remainder of the 33 parts he concluded to be 
water. 

The 167 parts, which were infoluMe in nitric acid, 
were nnixed with 500 parts of carbonat of potafs, and 
70 CO parts of water, and boiled for a confiderable time. 


LOGY. Chap. IV, 

The folution was then filtered, and the refiduum wafli- AnalyfM of 
cd and dried. The liquid fcarcely cft’ervcfccd-with a- 
cids ; but with barytes it produced a copious prccipi* 
tate, totally indiffoluhlc in muriatic acid. Therefore it 
contained fulphuric acid. 

*l'hc undifTolved refiduum, when dried, weighed 1 2 g 
parts. It diflblved completely in muriatic acid. The 
folution ciyllalli/cd in needles ; when diflblved in alco* 
hoi, it burnt with a purple flame j and, in fliort, had all 
the properties of muriat of ilrontites. Therefore thefc 
1 29 parts were carbonat of ilrontites. Now, 100 parts 
of this carbonat contain 30 of carbonic acid ; therefore 
129000131038.7. Therefore the mineral mud con- 
tain in 200 parts 90.3 of ftrontites. 

Now, the infoluble reljduuj;n of 1 67 parts was pure 
fulphat of Ilrontites ; and we have fetn that it contain- 
ed 90.3 of ftrontites. Therefore the fulphuric acid mud 
amount to 76.7 parts f- , x 

Nearly iu the faire manner at in the firft 0/ thefe ex- aL. n* 
amples, may the analyCs of caiitonat of lime and baryte8x>svii. p. 1, 
be performed ; and nearly in the fame manner with the 
f|»ond, we may analyfe the ful^hata of lime and barytes. 

Fbofphat of lime may be diflolved in muriatic add, 
and the lime precipitated by fulphuric add. and its^""!' ^ 
quantity afeeytained by decompofiog the fulphat of lime 
ubtdaed.' Tbia. liquid blatiDn mity be. evaporated to 
theoo 8 £llcticeoftu^. miued with cliarcval powder, 
and in a ftton, ha*t. By ihi* mehoa pWpho- 
cuawift-be obtained. ' The. hapudtiai with, which the 
phofyhat may l^e contaminated will parttv stmain undif* 
folTiHh end be partly diffolved, in muiiattc aoid. They 
be deteded md aiccrUuqed by Sw ndcalaid down 
ilktha fecond feftion of this'dia^^ . 

The float of lime may be mixed, with, (bljdiurlc acid nuiw, 
anddiftilled. The flupij* acid wfll codte otrcr.in the 
fbrtn' of gai, and iu wrif^.may be afccruiod..' What 
.remaitu in the retort, which will coufift chiefly of ful> 

^ |that d lime, may be amlyfed by. the mica already laid 

.^^WPy - , . 3J7 

; Tbc horav.of diffolved in pitrtc or (ul- ArifW 

fhuk acid: Tl^e fobiwn evapotaied to 
pefs, and (He boracjlc ftom the ivliduum 

Hy means of alcoboV whfch will diffolve it witKout aft* 
ing on any of the other ingredieDts. The remaindcs* 
of the dry msfs may be analyfed by the iides laid down 
in Sefto 11. of this Chapter* 

Sect. Ilf. Of the Jtnaljfti of Comtufilhles, 

The only combuftibles of whbfe analyfis it will be 
neceffary to fpeak are coals and fulphur ; for the me- 
thod of analyfing the diamond and oil has already been 
given in^^c artick Chemistry, &///. •* ^ . 

Coal ircompofed of carbon, bitumen, and fome por-Eanh, of 
tion of earth. The earths n^y be detefted by burning coal how 
completely a portion of the coal to^be analyfed. Thw^^^^lhied* 
alhes which remain after tnciueration conliil of the • 
earthy part. Their natme may i>e alcertained by the 
rules laid down in Seft. 11. of this Chapter. 

For the method of afeertaining the proportion of 
carbon and bitumen in coal, we are indebted to Mr Kir- 
waii. 3*0 

When ifitre is heated red hot, and charcoal is thrown 
on it, a violent detonation takes place; and if the quan-thc relative 
tity of charcoal be fufficieiit, the nitre is completely 
compofed. Now, it requires a certain quantity of 

carbon oicii. 
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/.Anal>fi!. of carbon* to decompofc a pivcn weight of nitre. Fronfi 
j Miiurrftls, experiments of Lavoificr, it follows^ that when the 
detonation is performed in clofe veflels under water, 
1^.21 parts of cliarcoal arc capable of decompofmg lOD 
parts of nitre But wIumi the detonation is perform- 
ed in an open crucible, a fmalier proportion of charcoal 
is neceifary, becaufe pait of the nitre is dccoinpofed by 
the action of the ftirrounding air. Scheelc found, that 
under thefe circumllanees lo part.s of plumbago were 
fuflicient to decompofe 9*^) parts of nitre, and Mr Kir- 
wan found, that neaily tiie fame quantity of charcoal 
was fuflicient for producing the fame effed. 

Macquev long ago oblerved, that no volatile oily 
matter will detonate witb nitre, unlefs if be previoiifly 
reduced to a charcoal; and that then its effed upon nitre 
is prcciftly propoitional to the charcoal which it coii- 
f Mtftfyi/rr’j^ainsf . Mr Kirwan, upon trjing the experiment with 
a5 td!*'^^'^* maltha^ found, that ihtfc fiibllanccs 

p. 481.' "ot detonate with hitre,,but merely burn upon Its 

fiirface with a white or yellow flaine ; and that after 
• they were confumed, nearly the fame quantity of char* 

coal was neceflfary to decompofe the nitre which would 
i Afineta. [^ave been required if no bitumen had been ufed at aii^. 
cYi] " chiefly compofed of ind bitu* 

^ ' men. It occorted tkre^re iff Mi^ Ktn^n, timt dte 
quant;ity of cblatcoU; wbich coal may 

afcertaihcd by detonating it urith nttre: the 

bitumen of tl^ deeoihpbil3d|f; mtre> 

it is evident; thai ^ 

tnufl V bwti% to c^Qihcofli^df thef coaf; aiid:< Aat 
' ttkdhefore the qutintfty df coal ueceflfary to deeomj^ife a 
given portion of nitre will indicate the tjuantSty 
, boo wnieh it contains : and the proportion of charcoal 
^ and earth which any coal contains being afeertained^ its 
bituminous part may be eafily had from calcblatidn. 

The crucible which he ufed in his experimenU 
Targe; it was placed in a yMl furnace at I'diftanoe 
. from the flue, and experiment ^ as 

equal m poflBble* ltd ho^ 

the coal, pieyioufly f^bced io fiaali jpiMi of the flsic 
of a pin headmans iMrqejilad.in pbkioni^ of one or iwo 
grains at a tiOiCi tftt the nilrt would oo lcHtgef deto- 
nate ; and every experiment was repeated feveial thnes 
to enfure accuracy. 

He found, that 480 grains of nitre required 50 
grains of Kilkenny coal to decompofe it by this me- 
thod. Therefore 10 grains would have dccompofed 96 
of nitre ; prccifcly the quantity of charcoal which would 
have produced the fame eifed. Therefore Kilkenny 
coal Is coinj^ofed almqli entirely of charcoal. 

Cannel coal, when incinerated, left a rqfiduum of 
.3. 1 2 in the ICO parts of earthy allies. 66. y grains of 
it were required to decornpoCe 480 grains of nitre; but 
* *50 parts of charcoal ivoiild have been fuflicient : there- 

' fore 66.5 grains of cannel coal contain grains of 
charcoal, aifd 2.08 of earth; the remaining 14.42 
grains .mull be bitumen. In this manner may the com- 
pofition of any other coal be afeertained. 

Method of fulphur, in order to afeertain any accidental 

analyfing impiirities with which it may be contaminated, it ought 
to be boiled in thirty times its weight of water, after- 
wards in diluted muriatic acid, and laftly in diluted ni- 
tro* muriatic acid. Thefe fubltances will deprive it of 
all its impurities without adling on the fulphur itfelf, 
at lead if the proper cautions be attended to. The 
SuPFL. VoL. 11 . Part 1 . 


fulphur. 
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fulphur may then be dried and weighed. The dcG- An.ilyr.<, wf 
cicncy in weight will mark the quantity of the fubllan- j 

COB which contaminate the fulphur. The hdutlons may 
be evaporated and examined, according to the rules laid 
down ill the ftcoiul and fourth lections of tins chapter. 

SxCT. IV. Of /he yina^yjts of Ores, 

Thf. method of analyf.ng cues m n ft vary con (icier- ^ "I 
ably, according tO the metalb whicli they a:e T ‘fp‘‘^"* 'd 
to contain. A general method, thertlorc, ol an^lj 
would be of no ufc, even if it could be givui, Indune 
it would be too complicated ever to be praCMc i. Wc 
lhail coiiUiit ourfelves v^ilh exhibiting a inillcient ninn- 
ber of the a ialyfcs of ores, to take in mull or the cjics 
which can occur He who wiihes for tiKiie inio. (n.Kiori 
on the fubj^, may coiifult the treatife of BL igmai) on 
the . ittaiyfes of Oress Mr Kirwan’s ireaiifc on inc LiMt* 
fubje6t; and, above all, he ought to lludy ih^ nume- 
rous analyfes of ores which have been publiihcd by Mr 
Klaproth. 

I. Analyfis of Red Silver Oic. 

Mr VauqucUn analyfed this ore as follows : MHvii , f 

He reduced 100 parts of it to fine pow. tr, poured 1 a yimg 
over it $00 parts of nitric acid previonily diluted vvif|i‘'^‘l 
water, and applied a gentle heat to the mixture. 
colour of the powder, which before the mixture with 
mtric acid was a deep purple, became gt ad ually lighter, 
tin at laft it was pure white. During thi'< change no 
citrous gas was extricated ; hence he concluded, that 
the metals in the ore wete in the (late of oxyds. 

,Wheii the nitric acid, even though boiled gently, 
did not appear to be capable of dilfolving .my more of 
the powder, it was decanted ofl, and the refiduum, af- 
ter being carefully walhed, weighed 42.06. 

Upon thefe 42.06 parts concentrated muriatic acid 
wm'^ured; and by the application ot iicat, a conh- 
portion was dilFolvcd. the refiduum w.is re- 
peatedly walhed with muriatic acid, and then dried, 
its weight was 14.6666. One portion of tliefe 14 66i?6 
jOarts, when thrown upon burning coals, burnt with a 
c 4 ue flame and fulphureous fmcll. Another portion 
fubltmed in a clofc veflel without leaving any relid u urn. 
in fliort, they had all the properties of {ulpliur. i'Ikic- 
fore 100 parts of red filvei ore contain 14.666^ of ful- 
phur, 

The muriatic acid folution was now diluted with a 
great quantity of water ; it became milky, and depolited 
a white flaky powder, which when walhcd and dried 
weighed 21,29. This powder, when hetited with tar- 
tar in a crucible, was converted into a bhiiih white brittle 
metal, of a foliated texture, and poirefTing all the other 
properties of antimony. Red filver oit: therefore con- 
tains 21.29 of oxyd of antimony. 

The folution in nitric acid remained now to be cxa> 
mincd.% When muriatic acid was poured into it, a 
copious white precipitate appeared, which, when wafn- 
ed and dried, weighed 72.66. It had all the properties 
of muriat of lilvcr. Accuruing to Mr Kinvan's tables, 

72.66 of muriut of filver contain 60.57 of oxyd of fiJvt r. 

Therefore red lilvcr ore, according to this analyfis, is 
compofed of 60.57 oxyd of filver, 

21.25 oxyd of antimony, * 

14.6 6 fulphur. 

96.48 

K k The • 
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of The lofi*, which amounts to ^.52 piirls, is to be aicrl- 
ALiw/taU. unavoidable errors whicli attend lucK cxpeii- 

inen:?. 

il. Aiiuir.oniated Silver Ore. 

An .Ijlis Mf Klaproth analyfed this ore as follows : 

On 100 parts of the o»e, reduced to a fine powder, 
ctt. I'Jui poured diluted nitric acid, railed the niixliirc to a 
boiJinjif heat, and after poiirin^T off the acid, added new 
quantities repeatedly, till it would diiTuIve nothing more, 
'I'he iclidiiiim was of a griyilh yfllow colour, and 
\MM.:licd, whin dry, lO. 

'riu ie 26 parts he (lii';e(led in a mixture of nitric and 
inuriatic acid ; pait was diflhivcd, and p;'rt fiill remain- 
t ’ lii the f(*rin of :i powdi r. This reiiduum, when 
w.^’hed iu”' drinl, wr'nditd 1 3 parts. It had the pro- 
per tie ^ c.f fulj luir ; and when burnt, left a refiduum of 
<-ne part, wlii- 1\ had the piopeitics of filica. Antimo> 
nialcd lilvcr v)te, the^'chne, eontains, in the ICO parts, 
I? parts ol Inlpliur and I of filica. 

Wluii the iiiti'o mnrialic folution was diluted with 
-borrt 20 tinns its wLi).drt of water, a white precipitate 
ipptarid ; which, when heated 10 rednefs, became yel- 
low. Its wti^ht was 13. No part evaporated at a red 
h' jt : therefore it contained no arfenic. On burning 
wi:,ls, tfpccially when foda was added, part was reduced 
to a imiat, having the properties of antimony ; and in 
a prttty high heat, the whole evaporated in a ^rey 
'll! !•' Thde 1 3 p:irt3 were therefore oxyd of antimo*' 

I : 'i li^ j c.riit rlu about 10 t»arts of metallic antinio* 
..y ; 'd as tl c Hale of oxyd was produced by the ac« 

I f tla mine acid, wc may conclude, that antimo- 
rilv!T or'- '-luitaius ic parts of antimony. 

The iiitnc iu ul loluiion remaintd Hill to be exami- 
It u'iic of a gran colour. When a folution of 
< ( mmor: frit waa [xuircd In, a white precipitate was ob- 
lamcd, which poreffed the properties of miiiiat of fiU 
v..r. When (hhd, il vcightd 87.75 parts; and wltcn 
reduced, 65 }^r pails of puic lilvcr were obtained from 
It. AnliiUonialed filvcr ore, therefore, contains 65.81 

of fiver. 

iTitfi the Tilti ic acid l\.l.it'*on, thus deprived of the 
liKcr, he drc.pjicsl a little of the folution of fulphat of 
Ind'- ; hut no [ireclpitatc appealed. I'hercforc it con* 
talnc^l rio lend. 

Ml Ic per fat mated it wmh pure ammonia, on which a 
g'ly picciplt'iitt* ?pprarfd. When dried, it vvtighed 5 
paitt*. 'rills, on burring coals, gave out an arfenical 
Irnell. It was rediifolved in nitric acid ; fulphuraied 
rilkali occaiioiicd a fnmilty blown precipitate; and piuf- 
i':c nik'di a prullian blue, w'hich, after lorrefailiim, w-ai 
fMigTUTrc. lUrec he conchi'led, that ihclc 5 p.iil3 
wtir A tomhinatiou of iron and arfcnic acid. 

'Phi* nitric folution, which had been hiptM-fituratcd 
with animoui.i, was him ; he therefore fufpeCted that 
it ciuitaiiud copper. To difeover this, he laturated it 
w ith fulphuiic acid, and put into it a polilhed plate of 
iron. T'lic quantity of copper was fu fniall. that none 
could bccollc^Icd on the iioii. 

111 . Grey Copper Oie. 

A. luV i.f Klaproth analyfed ihir orc'a follow^ 

>:• t y o'p- U’hree hundred grains of it, nut completely treed from 

jtr OIL. its matiix, were reduced to a fine powder; four times 
their weight of nitric acid was pound on th> in, and the 
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whole 'asdigeiled. The acid was then ponrfd off, \nil>IUof. 
and an equal qiiaiu»ty again d'gtficd on ihc lelidiiuin. vin.erala. 
*rhe two acid folutions wnc niixcii together. 'J’he re- 
fiduim: was of a yellowilh grey colour, and weighed 
ibS grains. 

Oil this Teficiiiuni fix tlme.s its weight of muriatic acid 
was boiled. The refiduum was w'athed, fiiil with mu- 
riatic acid, and afterwards with alcohol, and the wafli- 
ings added to the muriatic acid folution. 'I’lic refidu- 
urn, when dried, weiglisj 105.5 grains. Part of it 
binned with a blue flame; and was therefore fiilpliur. 

The refiduum amounted to 80.25 and had the 

properties of filica. When melted wirh black flux, 
about J ihs of a grain of filver, .were obtained from it. 

'1’hu.s 3c o paitf (if grey copper ore contain 25.25 gr. 
of fulphur, and 71;. 5 of filica. 

The muriatic acid folution, which w^ns of a light yel- 
low colour, was conceiitraud. by dilldlalion, a few cry- 
fills of muriat of filvcr appeared in it, which coniained 
about jth grain of filver. The folution, thus concen- 
trated, was diluted with a great quantity of water ; a 
white precipitate was depofiud, which, when dried, 
weighed 97*25 grains. It pofTciTed the properties of 
oxyd of antimony, and contained 75 grains of antimo- 
ny. 1 herefore 300 grains of grey copper ore contain 
70 of antimony. 

The nitric acid folution ^tras'of.a clear green colour. 

A folttdOD of comm^ fah^ oecafioned a white precipi- 
tate, which was murtR of filvcr, ind from which 31.5 
gratfiiL of filver were bbUined. 

A itttle fulphat of potafs, and afterwards fulphunc 
add, were added, to fee whether folution contained 
lead i hut no precipitate appeared* 

The folution was then i^rfaturated with aaimoma ; 
aloofo ileaky brownifh red precipitate appeared, which« 
when heated to rednefs, b^ame browniih blacky and 
weighed pjth grains This precipitate was diifolved 
in muriatic acid ; half a gmin of matter remained uii- 
diflbWed, which was filica^ The mnriatic add folution, 
when pruflio alkali was added, afforded a blue piccipi- 
tate ; and foda afterwards precipitated 1.5 grairisof alu- 
mina. 'rherefore 300 grains of grey copper ore con- 
tain 7.25 grains of iron, and 1,5 of alumina. 

Into the nitric folution fiipcrfaturatcd with ammo- 
nia, end which was of an azure blue colour, a polilhed 
plate of iron was put: lly this meiliOil 69 giains of 
copper were ubiaincd, 

IV. Sulphuret of Tin. . 

w Oijerva* 

Klaproth analyfed this ore as follows*: rw r on tie 

<In 1 20 grains of the ore reduced to \)ow^er, 
times their weight of iiilro miirijitic acid, conipofed ofp748. * 

1 ]nrts of muriatic, and 1 ot nitric acid, were poured. 315 
'(’here lenuined undiflolvid 43 grains, which ha 1 the/'" 
appeal aiiec of fulphur ; but containing green fpots, 
lulpcited not to be puie. After a gentle tcombuiliun, 

13 grains remained ; 8 of which were difl'olwd in nitro- 
mmiiuie acid, and added to the lirlk folution. The re- 
maining 5 were fepirated by the iiltie, and healed 
along with wax. By this method about a grain of mat- 
ter was obAined, wlilch was attracted by the maj/net ; 
wild which therefore was iron. Tht idid'ium wcighetl 
3 grains, and was a mixture of alumina and filica. 
j 20 grains of fulphurct of tin contain 30 grains of fuU 
phur, i of iron, and 3 of alumina aad 


The 
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Tho iiit.rt)-rr.ijrintlc foliition was completely prtcipi* 
* tated by potafa. 7 'l)c previpi^ate was of a greyilh ^rcen 

" ct>lour. ll was walht d and diitd, and a^ain dilTolvcd 
in (liliit(‘d imunitir acid. Into the roliitioii a cylinder 
nf pure lin was put, which weighed cxa^^ly 2 17 grains. 
The irlulion hci'iiine gradually colourlefs, ami a quan- 
lity of copper precipitated on the evlinder of tin, which 
M'eighcd 44 grains. To fee whether it was pure, a 
quantity of nitjic acid was digelhd on it ; the whole 
W 7 i% diffolvtd, except one grain of tin. Therefore 120 
grains of fulphurct of tin roiitains 4^ grains of copper. 

The cylinder of tin now weighed .only. 128 grains ; 
fo that 89 grains had been dilTolved. Into the fblution 
a cylinder of zinc was ijtit ; upon which a quantity of 
tin precipitated. When waihed and dried, it weighed 
130 grains. The lin he intlted with tallow and pow* 
dered charcoal ; and when cold, he wadied off the char- 
coal. Among the tin globules were found fomc black 
iiocculi of iron, which weighed one grain. Deducing 
this grain, and the 89 grains of the tin cylinder which 
• had been diiTolved, we fee that the 120 grains of ful- 
phuret of tin contained 40 grains of tin beudei the grain 
which had been deteded in the copper. 

V. PlumbiferouB Antimoniated Silver Ore. 

316 

Allah Hs of Klaproth anatyfed this ore as follows : , 
piumbife* digefted 400 grains pf iu reduced td a fine pow- 

moniated m times its Weight of nitric ackl^ and then 

filver ore. in twice its weight of the fame acid. He then diluted 
this laft portion of acid with eight times its weight of 
w'ater, and continued the digeltion. The undiudiyed 
rtfiduum, when waihed and dried, weighed 326 graips. 

On this reliduum he bqiled muriatic acid repeatedly. 
The folution, on cooling, depolited acicular cryftals* 
Thcfe fie carefully feparatedr and pul by. The undif« 
folved lefiduum weighed yr grains. It had the pro- 
perties of fulphur. When burned, it left oiie grain of 
lilica. 

The muriatic acid folutidn was concentrated to half 
its former bulk by diftiUation : this madj^ 'it depofice 
more acicular cryftals. He continued the diftillatioii 
as long as any cryflals continued to appear. He 
then collcded tlic whole of thcfe cryftals toother. 
Tliey had the properires of mnrlat of lead. When 
mixed with twice their weight of black ftux, and heat- 
ed in a crucible lined with charcoal, they yielded i6aj 
g' aiiiF of lead. 

Siilphurtt of ammonia was now added to the muria- 
tic acid folution ; an orange-coloured precipitate ap- 
peared, which (hewed that the foliiiion contained aiiti- 
rnony. ^ It 'Was precipitated by a copious iffufum of 
water, ’and by fo'!a. 'Fhe oxyd of antimony being re- 
*4hiced to a mafs wnth Sp^niili foap, mixed with black 
• •tliix, and heated in a lined crucible, yielded 28.5 grains 
• of antimony. 

Into the iiitric acid folution, obtained by the liril part 
nf the procefs, a fohuion of muriat of foda was drop- 
ptd ; ii white precipitate was depofited, and over it aci- 
cular cr^ lldli,. Thcfe cry dais he diffolvcd, by pouring 
boiling water on the precipitate The v/.iter was add- 
ed to the nitric acid folution. 7 he wii.te* precipitate 
was mmlat of filvtr: when hcate<i with twice its weight 
of foda, It yielded 81.9 graiiii of filvir. 

He now concentrated the nitric acid folution by eva- 


poration; and then adding a folution of fulphat of foda, Analjfi. -‘f 
a while precipitate was obtained, which had the pro- 
periies ot fulphat 01 Ic.id, and v^ciglied 43 grairiG. It 
contained 32 graiiis of puic lead. 

He now poured ammonia into the folution ; a pa!c 
brown precipitate wa. (btaincd, which weighed 40 
grains, and which appeared to cjnfill of oxyi! of in> s 
and alumina. I [e itcliilol .tJ it In nitric acid, precipi. 
tated the iron by piiihlc alkali, and the .dninim by fo- 
da. The alumina, after being !.ealt.d to rcdnefi, wei^^h- 
cd 28 grains ; confequently the o 5 :yd of iron was i 
grains, which U equivalent to 9 grams of iron. 

VI, Molybdiit of Lead. 

Mr Hatchett amilyfed this ore as follows [ : 

On 250 grains of the ore, reduced to a fine powder, 
he pouted an ounce of llroiig fulphuric acid, and digcfl- ‘ v 
ed the mixture in a llrong heat for an houi. When ' b’'' 
the folution was cool, and had fettled, he decanted it 
off, and wafbed the undiflblvcd powder with puie wa- 
ter, till it came away iaflelefs. 'I'his operation was n - 
peated twice more ; fo that three ounces of i'lilpinnic 
acid were ufed All thcfe folutions were mi>.cd logi.- 
ther, and filtered. 

Four ounces of a folution of ciibonat of fnl i w^ic 
poured upon the powder which remsimd undiir'lved, 
and which confifted of fulphat of lead. J'lic mixtnic 
ms boiled for an hour, and then poured < ii. 1 i>c 
powder was then waflted, and diluted nitiii: .icid p^mri ! 
on it ; The whole w'as diifolvcd, except a htik- mi; 
powder, which, when waflicd, and dried on a filui by 
the heat of boiling water, weighed feven-tuulis J a 
grain. It poflllTed the properties of fibeu. 

The nitric acid folution was faturated v\itl) pme fo- 
da; a while piecipitale was o!>taintd, which, when 
wafhed, and dried for an hour in a heat raihci bclnw 
rediiefs, weighed 146 grains. It pod’dlcd ihc inoru - 
tfes^of o^yd of lead. 

To fee whether ibis ox)d of had conlLimd rny iron, 
it was diiTolved in diluted nitric acid, and the Lad pic- 
cipitated by fulphuric acid. 7 'lie folution wai. then ia- 
lufated with ammonia ; a brown powder pm jpitnled, 
which, W'hcii dried, weighed imic guln, and Jiud tl;j 
properties of oxyd of iron. 

The fulphuric acid folution was of a pale bbn* coloiu : 

It was dilated with 1 6 times its weight of pure water, 
and then faturated with ammonia. It became of a dtep 
blue colour, and aopea'-cii tin bid. In ^4 lioiir^ a p:i!e 
yellow precipitate fubfuL'd, whieli, when colLrttd on 4 
filler, and dried by a boiling water lical, weighed .4.2 
grains. Its colour was yellowifli brown. Mnn,>iie acid 
diiTolved it, and prufQat oi potafs precipitated it from 
its folution in the lUte of piufTiau blue. Jl w<<b there- 
fore oxyd of iron. 

The fulphuric acid folution, faturated with air.m.niij, 
was gradually evaporated to a dry fait- 'Fliis Lit waj 
a mixture of molybdat of a.mmonia and fulphat of am- 
monia. A ilrong heat was applied, and the dill illation 
continued till the whole of the fulphat of ammoi.iii was 
driven off; and to bo certain tliiit this was t!*o erfc, 
the fire was raifed till the retort became led hot. 'I'lit 
refiduum in the letoit w^’s a Ijiark blilKicd mafs ; ihic • 
ounces of nltrie aei 1, diluted wiili water, wert pi.’i d 
upon it, and dillllled off. The opeiation a ■ 11. i u-- 

■ p( *1' ■?. 
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^i'icril°^ pfatfiJ. By thiii itirfho'! the oxyd of molybdenum wan 
L coiivi rtf' 1 ir.to a yi’iow pv)wder, whicU was yellow acid 

of iiioUb'-liiuim. Ii wfii^hcd 95 j^rain?. 

^ ^ VII. Grey Ore of Mangancfe. 

' Mr V.nii^utlin analyfal ihl'^ ore as follows J : 

ivti.p \7 When 2 CO grains of it were txpofed to a flrong heat 

, . f itlort, there came over ic grains of water, and i.H 
yr.') . cubic nichch of oxygen gas, mixed with a little carbo- 
niuij,.- lie 11,0 jitiJ 1 he miiir'ial now weighed only 176 

grains. Therefore the we'ght of the gas was 14 grains. 

On ?cD grains of the fame mineral muriatic acid was 
poured, and heat applied. 7^ cubic inches of oxy mu- 
riatic .u 11 ;;:h came over, wh.ich, though mixed with 
lonie carbonic acid g *s, I'nnamed metals when reduced 
to p(jvvf!er. When no more gas came over, the rdidu- 
um was boiled, 'flu* \aholc was dlfiblvcd, except a 
while powder, which weighed i2 grains, and which 
pollifTed the properlici of (ilica. 

C.irbonat f>l potafs was poured into the folution ; a 
white piecjpitate was obtained, which became black by 
expofnre to the air, and weighed 2H8 grains. Strong 
nitric acid was boiled on it repeatedly to drynefs. It 
became of a deep black colour, and, when well walked 
with water and dried, weighed 164 grains. This pow- 
der was Idjck oxyd of m^nganefe. 

To fee whether it contained iron, nitric acid, with a 
little fugar, was poured upon it, and digefttd on it. The 
acid ddfolved it completely. Therefore no oxyd of iron 
was prefent. 

Into the wjtcr with which the black oxyd of man- 
ga ncie had been wafhed, carbonat of potafs was pour- 
ed ; a w^hlte powder precipitated, which, when dried, 
weighed 149 grains, and which podeiTed the pc^perties 
of carbonat of lime. 

VIII. Wolfram. 

AnalyHsof ^^cfTrs Vauqiuli.i and Hccht analyfed this mineral na 
woU.ani. 

On 200 parts of Wolfram in powder, three times its 
weight of miiriaticacld were poured, and the mixtuit boil- 
ed for a (]uai ter of an hour : a yellow powder appear- 
ed, and the folution was of a brown colour. The acid 
was allowed to cool, and tlien carcAiJly decanted ofF^ 
and the refidiium waHicd, ITie rcliduum was then di- 
gellcd for fomc hours with ammonia, which diSblved a 
part of it. 'fhe refiduum was wafhed, and new muria- 
tic acid again poured over it ; then the refiduum was 
tllgelUd with ammonia, as before : and the operation 
was continued till the whole wolfram was diffolved. 

All the ammoniacal foliuions being joined together, 
were evaporated to dryntfs, and the fait which remain- 
ed was calcined: a yellow powder was obtained; it 
weighed i grains, and was yellow acid of tungllen. 

Into the muriatic acid folutions, which were all mix- 
ed together, a fufficient quantity of fulphuric acid was 
poured to decompofe all the falts. The folution was 
then evaporated to drynefs ; and the falts which were 
obtained by this evaporation were red'ITolvcd in water. 
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A white powder remained, wliich wcighcl three grains, AnfilyCs, of 
and which pf)fre(red the properties of (ilica. Mmer^U.^ 

The excifs of acid of the folution was faturated with ^ ^ 
carbonat of pot.'ifs ; the lupior became brown, but no- 
thing precipitated. When boiled, a red powder preci- 
pitated, and the browni colour difappeared. The ad- 
dition of more carbonat of potuA caufed a farther pre- 
cipitation of a ytllowifh pi.wder. This piccipitate con- 
iided of the oxyds of iron and mangaiiefe combined. 

Nitric acid was diililled olf it repeatedly ; it was then 
boiltd in acetous acid. The acetous folution was pre- 
cipitated by potafs. Nitric acid was again diililled off 
it, and it was again boiled in acetous acid- This pi\>- 
cefs was repeated till nitric acid produced no further 
change. The different powdAs which could luit be 
diffolved in the acetous acid wire cojleded, mixed with 
a little oil, and heated red hot. 'I'he powder became 
black, and was attraded by the magnet. It was there- 
fore oxyd of iron. It weighed 36 grains. 

The acetous folution cdutained the oxyd of mang^.. 
nefc ; It was precipitated oy an alkali, and, when dried^ 
weighed 1 2.5 grains* 

IX. Oxyd of Titanium and Iron. 

Vauqiidio analyfed this ore ea follows : Ar.a^yiis nf 

A hundred parts of ofe^ reduced to a fine pow-oiy<i ti- 
dcr, and mixed with 400 parts of potafs, were melted 
in a fi)v<r crucible for an hour and a half. When 
the mixture was diluted with water ; a powder remain- 
ed of a brick red colour, which., when wafted and dried, 
wekbed 124 parts. 

The watery folution had a, fine green colour; when 
an excefs of muriatic acid was added, it became red. By 
evaporation the liquor lofi its colpur* When evaiKira- 
ud to drynefs, a fait remained, which was totally dif- 
felycd by water. From this folution carbonat cf pot- 
afs precipitated two parts, which had the propertlea 
of oxyd of manganefc. 

The 1 24 parts of tefiduum were boiled in a folution 
of pure potato for ao hour. The folution was faturated 
with an acid, fiUered» and carbonat of potafs added, 
which precipitated three parts. ^ Tbefe had the proper- 
ties of oxyd of titanium. 

The remainder of the 124 parts of' refiduum, which, 
ft ill was undilfolvcd, was boiled with diluted muriatic 
acid. The liquor became yellow, and depofited 46 parts 
of a white powder, with a tint of red. This powder 
was foluble in fulphuric and muriatic acids : from thefe 
(blutions, it was precipitated of a brick red colour by 
the infufioii of nut galls ; of a grttn colour by fulphu- 
ret of ammonia and pruftiat of potafs ; arul of a white 
colour by carbonat of potafs and pure ammonia. A 
rod of tin made thefe fdiutions red ; a rod of xinc made 
them violet. Tbefe 46 parts, therefore, are oxyd of 
titanium. * * 

'Fhe muriatic folution, from which thefe 46 parts 
were depolited, formed, with pruftiat of potafs, a pruf- 
han blue ; and ammonia precipitated from it 50 parts, 
which had the properties of yellow oxyd of iron. 
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Iron ore, n'* C25. 
^ uMnG\lte, (lioil icenup, 89. 
. - ■■ — hmtllcr, ^0* 

glaffy> 9 >* 

ji^inotet 52. 

/tdamantlne fpar, 26. 

Ji'.dfUte^ 65. 

JEiites, 22^. 
jivaric iT^incral, 96. 
jij^ate, Iceland, 55# 

^Higue marine, 36. 
jllumma, native, 27. 
jimalgam, nativcj 197* 

^mher, 178. 
jimanius, 85. , 

Jlmphibole, 53. . 

Amygdaloid, 137. 
jittolctme, 68« 

AndreoUte, 62. 

Anthracite. 165. 

AnwracoViie, 165. 

Antimoniated filvcr ore»‘ 186* 

j88 . 

Antimony t native, 248* 

— grey bfe of, 249, 
Apatite f 98. 

marina, 36. ^nd 6f« 
Argillaceous iron ore, 225. 
Argillite, 79. 

Arftnlas of lead, 241* 

, Arfenic, native, 257* 
ArfewO'phoJjphat of lead, 242* 
Ajbefimte, 86* 

AJbeJloid^ 88. 

||v AJI^us^ 8 j. 

Ajphalt, , 

Auriferous native filvcr» i8l. 
Auripigmentum$ 258. 

Axinite, 7X* 

de coivre, 2XO« 

B. 

JBalafs ruby, 28. 

Barofelenite, 104. 

I Barytes, carbonat of, coj. 

I — — fulphat of, 104. 

I Bafanite, 93. 

' Bafahine, 52. 

Ary/, 61. 

Bitumen, 166 . 

— ^aftlc, 172. 

Bifmuth, native, 254. 

— — ochre, 256. , 

. Black chalk, 123. 

^ Blaciijb oAohcdral iron ftone, 
220. 

' Blende, 249. 

Blue calx of copper, 210. 

Bole, 118. 

Boracite, lOO. 

Breccia, 138. 

Srisk copper ore, 208. 


Brittfenefs, n*! I2, 

Brawn iron ore, 223. 

C. 

Calamine, t.] 6 . 

Calnform (ilver ore, 190. 
Cannel coal. 1 71. 176, 

Carbon, 162 
Carbonat of lead, 239. 
Cat^styt, 33. 

Cchjiine, 107. 

Ceylanite, 29. 

Vhalh, 96. 

Chalcedony, 42. 

Chert, 41. 

Chlorite, 77. 

Chryfoheril, 63* 

Chryfhlite, 83. 98. 

— - oriental 63* 
Chryfoprojium, 33. 

Cinnabar, native, 198* 

Clay, 114. 127. 

— — porcclam, iic., 

— commonr, 1 idC ,, 

— ~ pottera, ii6* 

Coed, 173. 

— -^caodel* 171. 

— Kilkenny, 164* \ 

•— parrot', 171. 17& 

— ~ ipurioua, 1 77. 

Cohedt ore, black, 163* 

brown, 2641 

■ » w dull grey, 26 s« 
— — red, 266. 

■ ■■ ■ white, % 6 t* ■ 

yellow, 265. ' 

Colour, 8. 

Columnar inm ott, 225*' 
C^psr pyrites, 205. 
mahn^ 2 q 8*' 
ochre, 2 q8» 

Corivindum, 26. 

Cork, mountain, 85. 

Cornelian, 42. 

Corneous mercury, 2oo» 

« filver ore, 192, 

Corundum, 26. 

Culm, Wides, 164. 

Cupriferous fulphurated iiivsr 
ore, 189. 

Cyanite, 63 » 

Cymophane, 74. 

D. 

Delphinite, 73, 

Diamond, 163* 

DuSility, 12* 

E. 

Eagle ftone, 225. 

Emerald, 61. • 

Emery, 218. 

F. 

Feel, 17. 

57. 


Fclfpar, n® 58. 

argfiitine, 49, 

/Vr oligifte, 22!. 

— pyruccie, 222. 

Flint, 32. 

Florid red copper ore, 2 o 3 . 
Fluor, 99. 

Fradure, 1 3. 

Fragments, lf>. 

Fullers earth, 1 19. 

G. 

Galena, 233. 

Cangue^ page 245, note. 
Garnet, n'^ 70. 

white, 60. 

Gtactes marix, 50. 

Gneifs, 140. 

Gold, native, 182. 

Gr ana tine, 142. 

Granatite, 47. 

Granilite, 144. 

Granite, 138. 

Granitell, 143. 

Granular iron ore, 12 g* 
Graphite, 217. 

Green earth, 

fand of Peru, 209. 

Qrey copper ore, 207. 

97. 

H* 

Namatitei, 223. 224. 

Uardnefs, 11. 

Hepatic mercurial ore, 199. 
Hornblende, 53. 

bafaltic, 52. 

«— — — rcfplendent, 54. 
Hornflate, 40. 

Horijone, 4 f . 

ihiftofe, 92. 

Hyacinth, 93. 

— — blanche cruciform e, 
62. 

Hyalite, 64. 

Hydrofulphuret of antimony, 

I. 

%<*, 84. 

Jargon, 93. 

JaJper, 43. 

Jtt. > 74 - 
Iron ore, 214. 

K. 

mekih 81. 

Kraggfione, 150. 

Kt^ftr lazur, 210. 

— — nickel, 267. 

Xa« 

Lapis ncphriticus, 84. 

— lazuli, 69. 

Lava, 152. 

LazuUte, 69. 

Lead ocbrci 238. 


Lpidolitr, n® 59. 

J .t'ucile, 60. 

J.i/iililtt ji), 

/./7/if, borat of, rco. 

■ carbonat of, 96. 

Huat (i, 99. 

— — phviiphal jif. 98. 

— - fulphat of, 97. 

J/wieJIonr, 96. 

LiihuiniD^it, 117. 

J* 0 Jnt, 128. 

Lowland iron ore, 2:^. 

Lujln, 10. 
l.y 'iian llone, 92. 

M. 

Magnetic iron ftone, 22t. 

fai.d, 220. 

Malachite, 211. 

Maltha, 1 70. 

Manganefe, black or brow'n ore 

a, 273 - 

—— grey ore of, 272. 

— red of, 275, 

white ore / f , 274. 

Marl, 124. 

Meadnw lowland ore, 226. 
Alinachanite, 284. 

Plenahtes, 34. 

Mercury, 193. 

Mka, 50. 

Micaceom iron ore, 221, 
Miuirell, 4>. 

///Wrf/ caoiuchoiic, 172. 

— ■■ ■ ■■ pitch, 1 70. 

> tar, 169. 

Molybdena, 279. 

Mulybdat of lead, 243. 

Morajfy iron ore, 227. 

Mould, 125. 

Mountain blue, 310 . 

green, 21 1. 

Mountains, diftcrent, p. 241, 

Note. 

Mullen^ 149. 

Muriat of antimony, 252. 
Mufeovy glafs, 5c. 

Myrfcn, 81, 

N. 

Naphtha, 167. 

Nickel ochre, 268. 

O. 

Ohfidian, 55. 

(Jtive copper ore, 213. 

Olivine, 83. 

33 - 

Orpiment, 258. 

Oviform, 96. 

Oxygenated carbonat of copper^ 
211. 

P/ 

Pechlkndc, 280. 

Peridot, 83. 

PetrilitS^ 
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J\ 'nlitcy rf ^C" 

I't-lrolvum^ 

J'ttro/ilix, 4 I • 

2^fju(^^'ui of K’ail, -T ir. 

J^Jjolh!' >f i‘ ■, c; 8 . 
ru\\i‘ a iiifil, -^2. 

vie- t loix, 4 

r’f'fo. r:,Z2S- 

J4_. 

native, 193 . 

217 . 

p} t.ii\ iintimotiiaccd 
ore, 234. 

Vhmnfe ant!moi)i?.l otc, 250 . 
Potfhyry^ 1 51 . 

— Ihlllofe, 40. 

J^nfJIcne^ 7 ^), 
rnhnili^ 72 . 
ru<hl'wy;Jloni'y 13 ( 1 . 

Pumiifi 157 . 

Puz>‘^^o!iitiOf 1 

PytiLs^ 2 1 6 . 

Pyromarhtti^ 32 . 

Pyruxt^n, 87 . 

CL 

l^invtx.^ 30 . 

■ d.iflic, 31 . 

R. 

A^wt'.ir, 2 ^g. 

antmjoi.inl ore, 251 . 

— chalk, 1 i 1 . 

— copper 408 . 

* iron ore, 224. 

* 01 c (»f I'/.'Lcrii, 289 . 


P.-1 f'lvcr ore, u' jgi. 
Jy'idJ/t’, 111, 

Kf-i'k cr)fhil, 30 . 

30 . 

Ruhy, 2 S 

halaf;., 28 . 

— — bohemian, 3 -'. 

^o, 

^ — oft )het!ral, ; 8 . 

oriental, 23 . 

ipiiidl, 28 . 

S. 

283 . 

SJtif!^ 127 . 

S'lntlft'inc^ ijr. 

S.lppitft'^ 74; 

S^ipphyr, oriental, 25 - 

— occidental, 36 . 

Srapijnrm iron ore, 225 . 
Sinfroth^ 8 f . 

SfUniti'f 97 , 

Sfvperitluc^ 75 , 

ShiUtr fpar, 54 . 

SJ'ifluSf argillaceous, 79 - 
»y/ 6 <?r/, 46 . 

green, 73 . 

prifmalic hexagon, jfz. 

red, 39 , 283 . 

Slor/iUf 38 . 

Sitniie^ 142 . 

32 . 

Siliceous fpar, 78 . 

Silver, native, 184 . 

Sinople^ 30 . 


fcS ///.'/*, n ’ 79 . 
Stiumi^^Mle^ 80 . 
Sommiff, 37 . 
Sf-nnei, I 8. 


Sp trry irou oro, 227 . 
Spct ulnr iron ore, 2 21. 

laminated, 222 . 

Spnicli, 28 . 

Stouroiile^ 62 . 

Stiiut oltthiy 47 . 
StaurotUe, 47 . 

Slaitites^ 82 . 


SliiLite, 67. 

Slrenk, 9 . 

Sirantites^ carbonat of, 106 . 

falphat of, 107 . 

Strutlurc^ 13 . 

Sulphui of lead, 244 . 

— — — zinc, 247 . 
Sulphury 161 . 

Surfaccy 6, 

Swampy iron ore, 2z6, 
Swin^lvM^ 96 . 


7V//e, jr, 

Talciie^ 51 * 
Tehjia^ 2 j. 
Texture^ 14 . 
Thaliitc^ 73 * 
Thumerffonet 7 f • 
Ti//, 1 29 . 

7m pyrites, 23 !• 
Tls^okei 232 . 


7ifnfilfc, n® 28 f. 

Tfy'jw', ancieht, 83 . 

fylle, 30 . 

occItK^ntal, 36 . 

oriaital, 25. 

■> — Sax(.ri. 36. 

7 urrufiUnc, 4 S . 

*7 rdiifpiireiKyy 7 , 

7rj/i, 146 . 

Tripoli y 44 . 

7 tcftaccoiiB, 9 ^. 
7’uw^eny 277 . 

V. 

Fvfuviatty 60 . 

P^itrcfjus filver ore, 187 . 

-7 7 copj^r ore, 204 . 

Folcanic aflics, 158 , 

U ranitic ochre, 281 . 

W. 

IVackrn^ 148 . * 
ll^hite copper ore, 203 , 
—7 >5*^ Cp**"* *39- 

frti&entey io 2 . 

IVvlframy 276 . 

IPoodiitif 

V. 

TanoIiU, 

Tellow chaik, 122 , 

copper tjre ,. 208 
Z. / > 

Zeolue%^ 66. 

ZiUertitt^ 

Zircon^ 93 , 


MIR 

MlRAFiEAU (Honnorc Gabriel, Comte dc), well 
known both by his writings, and the active part which 
he look ill bringing about the French revolutiofi, was 
born in 1749 ol a noble family. Throughout life, he 
dirpla\td a Ipirit averfe from every rcilraint, and was 
unc cf tliofe unhappy geniufes in whom the mod brih 
i.ant talents fci-vc only as a feourge to themfdvcs and 
,»ll around them. It is told by hia democratical pane- 
yrifts, as a wonderful proof of family tyranny under 
tlie old government, that not Icfs than 67 /rtires Je c.i 
. • hi’.d been obtaiu^'d by Mirabeaii the father againil 
'■'ill foil ai.d others of liis relatives. This (lory, if true, 
pu«\ts, iili at k*u!l equal force, what many anecdotes 
/oiifirn^ il.ai, for his (hare of them, the fou was not 
itT^ indchtfd to bis own ungovernable difponti^jii than 

the iVvcriry of his parent. He was indeed a monflcr 
..r wiVkcJii. l'.5. Debauchery, p^aming, impiety, and c.'c- 
i \ kind of R’.'fiij'.'tv , u'^•re not enough lor liiin. l ie 
was dellitiite of d.- cuey ip his vices; and to lupply his 
<xpinv:e';, (cM:pled no :o pf-rfonu tiicks whio.*. vvonld 
dilgr.'ice a liiitf caiehtT. Ilis f?.the:* and mother diia- 
•Ttfelng, commeiu'ed i p-ocefs of O-pi-ition ; wheii Ml- 
labtau, jiifl liberated f piifon fo.- a go.fs niitdf. 
ineanor, v/as in wan ol moo-.v I j ■ v.irt to hei fatlur, 
hilcd^wilh him agaii !l :i ui.'ilier, a wiiorn lu pojrcd 
s torrent of invective ; *”d, . 0 : * ■'.guinea?, wrote k’s 
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father’! miemorial for the court. He then went to'his Miri jbeatt. 
mother 5 and by a fimilar conduft got the fame fum ^ 
from her; and both memoriaU were prefented. That; 
the father of fuch $ man Abuld frequently get him' 
ihut up in prifon, c^n excite no furprife ; for confine* 
ment only could withhold him from the perpetration of 
crimes. 

The talents of Miraheau led him frequently to em- 
ploy his pen ; and his publications form the chief epo- 
dias ofhrs life. His fell publication was, i. EJfaifur 
h DtJJpoiifniry “ An EH’ay on DcfpOtifm,'' in 8 vo. 

Next, in one of hii conlniemcntfl, he wrote, 2 . a work 
in 2 vols 8 vo, Om Lrl/ns r/e CaihcS. 3 . Confukratiotts 
Jur lOnlrc fit (laiiinmffrjSyHvo, A remonrtranoe againft 
the cjrdcT of Cinciruiatiis, pvopof-d at onetime to 
tiLiblifiu'd in America. Il'hc public opinion in .Ame- 
rica favoured thiF rt niunllranc c, ai'd*it proved effeduak '• 

4 . Ills iKxt work in favour df tlic Dutch, when ’ 
j.^feph 11. demanded ilu* optuing of the Stluldt, in bc- 
lialf «»f the brabriiirons. It is ciitithd, Dt.ut^s fur let 
ih- r Efiiiuty •Svfi. y. LfUica d J'tnptrcur ffn* 
ftl'nlJ. f’lr f at R lun rn ,T,t p Rf I u ; a 

pouphhi ni forty pages, in Mvo. 6. De la CaUfe 
tP ijiOrnp .1 volume In livo, wiilttn agdrifl that etla- 

bldirucnr, 7 , Dc la lint: luc iP I Hvt); n remon- 

llrarcc agaiiill cllablifliing a I'V' n'.:li bank in Spam A 

eonliovcrfy 












I 

M I( R [ 26.3 ] MIR 


au. controverfy arifnv^ iipou thi» lubjftt, he wrore again 
— upon it. y. 'Fwi' punphlcts on the monopoly of the 
water company in t 'aris. 

Soon after tJie publication of thefe wotki, he was 
fent in a public charaftcr to the court of licilin ; vhere 
he condii^icci the king’s afFairs jiiil as he bad formcily 
done ihofc of his father and molhcr, fully ready to fa- 
orifice pH parties, and to fell himfelf to the highell bid- 
der. With fuch a difpotition, he could not long avoid 
the notice of the IVuilian illmnimes; and Nitolai Bief- 
ler, Gedickc, and I-ciichfe!ui:ig, fooii became his cou- 
ilant companions. At Brculwick he mtt'with Ma»i- 
villon, the worthy difciple of Philo Kniggc, and at that 
lime a profcflbr fn the Caroline college. This was ilic 
man who initiated the profligate Marquis in the Uil 
myftrries of illuminifm. 

Mirabcau was ibll at Berlin when Frederick IT. died. 
That monarch, as is well known, was a naturaliH, who, 
holding this life for his all, encopj^lged the propagation 
of infidthty in his dominions, Trom which refulted the 
very word: confequences to the peace of fociety. Of 
this truih his fucceHbr Frederick William was duly fen- 
fible ; and determined to fupport the church eftabliih* 
f inenc in the mod peremptory manner, confiftent with 
'^"'"tlVnatlJQciples of religious toleration. He publi/hed, 
thermre, Toon after hia accelTion, an cdi£F on religion, 
vhich is a model worthy of imitation in cvelry country { 
but it was attacked with the greateH virulence. in nuro- 
berlefs puUicatiohs. It was chilled an uiijiiftiiiable ty^ 
ranny over the confcienccs of meq ; the dogmas flip* 
01 ted by it were termed aljfurd fuperflilione | the ' 
ing*s private charaftcr and hie religious opinions wei^ 
ridiculed and fcandaloufly abufed. The moll dating of 
thefe attacks was a colledton of anonymous letters on 
irlie conllitution of the Pruflian Hates, utuverfally be^ 
^WltWa^hlUt^co of Mirabcau, who certainly; 

eirotc iffW^lalion, wirb a preface and r.ote9 

morc-irhpudent than nie work iifelf. The immarch is 
declared to be a tyrant ; the people of the PruISaq do- 
mioioiis ate addreifed as a ])arccl of tame wretches,' 
crouching under oppreflioti ; and the inhabitants of Si^ 
Icfja, reprefented as ttilj in a worfe condition, arc ivr.- 
peatedly called upon to rotil’c ihcmielvts, and affen their 
rights. 

About this time he publifhtd, 9. An 7^'/ /nr h 
Mli' dis lUttmin.'s ; one of the flrangtft and inoH impu- 
dent books that ever appeared. In il he dcfcribco a 
fed^ exitling in Germany, called the Jl/um'tnn/cds and 
fa)S, that they arc the moll abuird and grofs f^inatica 
imaginable, waging war with every appeal ance of rca- 
fon, aiid^ maintaining the moft njUidutus /tpa/Litt'jnu 
He gives fome ac-coiint of thife, and of thtir rituals 
and ceremonies, as if he had feen them all ; yet no 
frich fociety as he tU’lcribcs '*vcr exilK'J: and uU'abcau 
» niploycd his pow'crs of deceptit)n, mer ly to fereen 
from obfervaVion the real jlhuminUl, by l\uldiiig r ut to 
the rulers of dales this fuLuus oi his own brain, 
i'or a while the tHay ceitainly coiitiibuted to blind the 
eyes ot the Gtimaii pii’ccs ; and Nicolai, with othet .s 
of ific junto, adopting the whim, calhd Miiabcau’s fa- 
natics UhjLuraiitin^ and joiiK'd with him in |Ilacing on 
the lill ol ()}J\ tit inili'ji fevcral pcrfonswlioin ihty wjjhed 
lo make ridiculous. 

Long before his initiation in the m)ftcric.s of llln- 
auiiU'm, {diiubcau had been acquainted w'ith all the rc- 


vohitumary powers of the mafonic lodges ; nor did he, Mir.l * 
when snitiatecl, nii ltrvalne thofe which flowed, or might 
flow, from Wcifh.inpt’s iinentive genius. On his re- 
turn to France, lie began t<» inlrodnee tl>e new inylls 
ricfl sn.ong fome of his rralonic bicthnii. His firll af- 
fociatc wa*' the Abbe Talleyrand de Ptiigoid, who ha^l 
already begun to at\ the pan of Judas in the firll order 
of the chinch. But to ha\L* oniy introduced the my- 
lleries was not fufficient ff>r the Marquis ; he would 
have teachers come from OevT'acv, wlio weie bette;. 
verfed tlian lie was in the ilUirninl/Jng artF. Well ac- 
quainted with the Ttafona that had induced the chiefs 
of the order to defer the conveifion of France, !ic 
Found means to convince them, that the time was now 
ci.mc for the accompliHiment of their views; and at tiir, 
rcqiieil a deputation w'as fent by Spartacus to illnmi- 
jiize that great kingdom. See Illuminati, n' 40, 

41 , Supple 

When the aflcmbly of Notables was convened at I'a- 
ris, Mirabeau foretold that it would foou be folL-wed 
a meeting of the States ; ai.d at that period lie pub- 
Hfhed a volume again (I the Hockjobbing, thencairicd tc* 
a great height, inliiled, 10. Dnwfuuulm df 
au Roi^ el a V jlJ/cmhlCe de Notabhs^ Svo. A hit re dt 
cachet was ifTued againil him in confcqueucf of tin's p’d' • 
lication ; but he eluded puifuit, and puhJifliCu a ];.uri- 
phlct as a fcquel to the book. His next wo’^k ,vaj 
' againil M. Neckcr, 11. I.^Ure a M. de (.rriJU-y fur 
i* Mminyi ration de M» Nrrkvrf a pamphlet in bvo. 1 ? 

A volume, in Svo. againil the Sls iiholdcrlli'p ; y/v - 
JSfttavef% fur /e SfadthnudmJt. 15. rwitiu/.s fur’’ 

^malfon de force appdk^ Bhetn\ an Svo parunldcl. j.| 

Another trai^l, iniitled, ('onf/dt a un j.'U'fe Prin::' r/u 
fint la neci^ite de nfaire fon cdurotiwu. 15. lie no a* 
proceeded to a larger and more aulvious viork than an - 
he bad yet publilhevd, on the Piufiian numarrliy undt. 
Frederick the Great: De la AlonarJie Prulf^nKj 
Frechrif le Grand^ 4 vols, 4ti>, or cig!,t in Svc». " It. 
this work, he iindcriakts to Jvicic pie^ 1 ,‘i\ l ow a o- 
narchy fhould be conftitntcd. When ihc ders 
iffued for convening the .States gci t .• .1I, Miiaii -au re. 
turned into ihxivence ; and at the i i i ,• tiirc pnldifl .’d, 

16. Nijloire Syenite dr l,i (l)urdt PttUr^ t;\ o vdlunu , 
of letters oil the Scent Hifloiy of the Cl uil i 1 iScrlin. 

'i'his work was condemned by ll c padiurcut ot Pan’q 
for the unrtferved manner in which it iKliv.ri.d tlic eh.!- 
iHCtcrs c f mat.y foreign princes. Aj the p'.o- 

cecdcil, he otftreJ iiimfclf a candiilate in h*j own order 
at Aix ; but he was fo abhorred by llic iiuhit frc, ilut 
they not only rtjv^Ud him, but C’.«.n dio\c Kirn fror’i 
ihcir prefence. 1 Ins affront iVtllcd hi:4 jl'n* c.-\ tiud 
he detcnniried on iftcir ruin. He went to li*'- « luniuons, 
dif laiined his being a gtr.lleman, fet up io 

maiket-ph'U'C of Aix, uheic he folj t'ifle.s; uu \ row, 
fully rifoUeil what line lie fhould pnrl.ic, lie 
ihecAurimon^ by joiuiug in all ihcir cv-cefies ilu* 
noblen’e, and w.ib at lull retnnicd a uumbtr oi tin: ai 
ftinbly. 

Ill cuufe(|*.:tncc of ihi.^, he wcvit to Pari". ; whcfc ii ■' 
part he took was active, and Inch as ten !td, in ; < -i. 1. ', 
lo ajCelcr:*.fc ail the violences of tlie rt.volii’ ii. u ]i ■ 
now pubh'licil. pc’ iohcallv, 17. his Ppin s : ;• j ( 

Mttfans^ Ltttu'i lo bis CouHliuer.t.s, v/hicli i [i;!, V ! • o. 
collected, ^ vuls, Svo. ft is fiippoici', tl..- i.a.d 

iDtaiure of the juaCtic:! of the three orderj imu ; cc nn- 

tioudl 
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tional afl'cmblyf waa {greatly promoted by thei'e letters. 

Mirtral. public events of thefe times, and *}it* part taken in 

" t)»em by Mirabcau, are the fubjett of jrencral hiilory. 
Hr livid to fee the conilitution of cllabllflKci, but 
rot to fee its cor.feqiicnccB— the deftnicfion of tlic mo- 
narrhy, the death of the king, and the min of all pro- 
\ tilv ! He was accttftd, as well as the duke of Or- 
Itnnp, of hiring the mob which att^cktd Veifallks on llic 
:;t]i and f^th of OAober i7t<9 ; hni with him was alio 
acquitted by the tribunal of the Clintelct I lie donii« 
nion of his elorpicnce in tlie Kjtiiwial Afl'en’bly had 
hng been abfolule, and, on the 29th of January 1791, 
be was eleeied prelident. At the latter end of March, 
in the fame year, ho war. fciicd by a tcver, and died on 
the id of April. 

I he talents f f Miraheaii will not be doubted, though 
they wLit certainiv rather biilli.int than piofound. To 
liL noticed, and to lead, wire the lole obje^ls of his am- 
bition ; and foi the attainment of them, he took the 
li k' of the difeoiitented, ai. the bell Ikld for his match- 
liii I'hxpience. Vet there was no man more devoted to 
the principles of a court than this Marquis, provided he 
could have- a lharc in the adminiftration ; and a lharc he 
would luve obtained, if any thing moderate would have 
falislicd him : lUit be thought nothing worthy of him 
but a place of adive truH, and a hi^h department t Na- 
tions which all knew him not qualified to fill. Want- 
ing knowledge of great things, he was learned only in 
the biilUlng detail of intrigue, and would, at any time« 
have fucritieed his deareft iriend, and the interefta of hil 
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Gulf, or even mncli beyond it, arc obliged to t^ake this 
route, after having iiiulergone the repercufiion of thefe 
mountains ; and tlie middle of the GiiU, inllesd of the 
calm which it might have enjoyed, is txpofed to the 
united efforts of two ft 1 tarns of wind, difecndiiig in dif- 
ferent dirc^tiorre. Hence arife thofc whirlwinds which 
feem to charadenfe the miitral, and appear to havt in- 
duced the ancient;, to call it Circius^ a turbine ejus ac 
vcrti'^hie. See j^uI. Gvllius^ 1 . ii. cap. 22. 

“ The fecoiicl caufe is, the general (lope of the 
grounds, dei'cending from all fidis towards the Gulf; 
which becoming all at nnce lower and more foutherly 
than the lands extendirg behind it, is, from thefe joint 
cl rciim dances, rendered the Ij^ited pdint ‘'f all the ad- 
jacent country : and, as the air on the furface of the 
earth alw'ays tends from the coldcd to the warmer re- 
gions, the (xiilf of I.yons is ad^ually the centre towards 
which the air fiom ail colder points between call and 
weft muft prefs, then, alone would be pro- 

ductive of winds dirceltd to the Gulf, even if the re- 
percuftion of the mountains did not exert its influence. 

Finally, it is well known, that tn all gulfs the land- 
winds blow more forcibly than oppofite to plains and 
promontories, whatever be the fituation of thofe gulfa. 
1 apprehend, indeed, on Arid examination (fays 
thor), th<it this caufe is blended with the preening ; 
but as the Aid is generally admitted, and in fome cafes 
can be eacplainCd only by reafons drawn from the ef&ds 
olheac. It may not improperly, perhaps, be ditiindtly 
ll^:at]oned. It is, at leaft, neceflary to &ippofe, that 


eloquence, and indulging his propenfity to fatire and 
dampuou. Ibit the grcatell obftacle to his advancement 
under I he <dil government was the abjed worthlcifncfs 
of his charafter. Drinking was the only vice in which 
be did not indulge ; and from this he was reft rained by 
bis exhaufted conftitution. lo his brother, the Vif- 
count, who was frequently intoxicated, the Marquis 
one day faid, “ Mow can you, brother, fo expofe your- 
ftlf?*' “ What (replied the Vifeount) ! how infatiable 
me you ? Nature has given you every vice ; and having 
left me only tins one, you grudge it mc !*' 

MlSTRAli, the name of a wind, which is men- 
tioned in almoll every account that we have of Pro- 
vence, and which is remarkable for blowing almoft the 
whole year from nortVi weft or weft-north-weft, in a cli- 
maic where the wind (hould be variable. It is faid to 
conliiliutc to the faluhrity of the air, by difperfing the 
exhaliitibr.s of the marihes and ftagnant waters, fo com- 
mon in the foutli of Languedoc and Provence ; but at 
times it ia alfo very injurious, or at leaft very trouble- 
tome. It is not, however, on either of tliefe accounts 
that it is introduced into this W<<rk, but for the fake 
of the eanfes aftigiied by Saulfure for its conftancy, 
which may be applied to other winds that nearly le- 
feniblc it ; ar.d which he found might be reduced to 
tlin e. 

“ The fiift and moll cfFe£lual ranfe (he fays) is the 
fitiiatlon of the Gulf of Lyons, the banks of wliiehare 
the principal tneatre ot iis ravages. This Gulf, in 
fad, is fituated at the bottom or a funnel, formed by 
the Alps and I’yreiiecs. All the winds blowing from 
any point between w'efl anil north, are forced by thele 
inountains to unite in the OuU. 'Fhus, winds which 
w’ould not liavc prevailed but at one cxtr*cmity of the 
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country, for an opportunity of exerciftng his brilltaiir feveral caufes produce the miftral. in order to under* 

I -...1 :-.i..r^: — i,:. f..« Hotwithftandiag the variablenefs of the fct*« 

fons and temperatures, tbH ^ind is fo linguli^rly con- 
ftain in I^ower Langtiedoc and Lower Provence. A 
very remarkable inftance of this conilsucy is recorded, 
by the Abbe Papon, in his V\ [i 1 i^i 1 1 fi /*( iiiiiii if, niTfta ,1 
ii« He after ts, that durins^^fiTyem 1769 and^ 

1770, the miftral continued for fourteen months fiicccf- 
fively. But the three cauies which 1 have Hated, taken 
feparatetyr explain its frequency, and, united, will 
account foe its for ce.^* 

^ MIXT Augls, ot Figun^ k one contained by both 

right and cuived lines. 

Mixr Number, is one that is partly an integer and 
partly a fradiion ; as 5N 

Mtxr Ratio, or Proportion, is when the fum of the 
antecedent and confequeiii is compared with the diftcr- 
ence of the antecedent and confequent ; 

4 : 3 : : la : 9 
a \ b \ \ c \ d 

i 7 J : 21 : 3* 

\ a b : a — b : : c d : c — d. 

MOCA SSI MAH, in licrgal, revenue fettled by a 
divifion of the produce. , 

MOCHULKAH, bf^nd or obligation. 

MGiRlS, a lake in Egypt, occaliunaXy mentioned 
in that article (EtuycL), and generally fuppQfcJ 
piodiJ^lioii of human ait. Of this, however, Mr Brown 
fays it hears no mark “ The lhape, as for as was dlflin- 
guifliablc, feeiiw not Inaccurately laid down in D'An- 
ville's map, unlifs It be, that the end nearelt the Nile 
fliould run more in a norlh weft and fouth-caft direc- 
tion. The length may probably he between 30 and 40 
miles ; the briadth, at the wideft part he could gain, 
was 5000 toifes, as taken with a fextant ; that ie, ncar^ 
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ly fix mllcii. The ut](no{l pofllhle extent of circuit they fell for extirpalinj^ ihofe ck’llru^iive animals arc of 
mull of'comfe lie to leagues. On the north-call and very little avail, lilvcn noifon fclc.!<»ni prctdiiccs unycon- 
, ffiiitli is a rocky ridge, in every appearance prim< val. fjderablc cflrCt ; We iiifc tin mole, while it does not 
Til fiiort, nolhiiig can prefent an appearance more un- diink, lives only on loots aud worms. lhiiU'»' the wt^rd 
like the works of men. Several hfhernicn, in miferable Molf (iiwov/. ), fomc dlreoiicuvj will he found for dear- 
boats, arc confiantly employed on the lake. The wa- iiig fields of this deftrnfti'c ; hut the h>llo*irig 

ter is brackilh, like mod bodies of water under the fame are perhaps piLTcrable, ns they item to huve been tliC 
circumftanccs. It is, in the language of the country, refnlt of much experience: 

Birhft cUherun^ probably from its extremities bearing Iinnicdiatcly at day buak, it v. ill he j.t.'O'.irv to 
■fome rtfcmblance to horns. make a tour round the gauKn vt merMhie , Iti m •• lo'di 

MOFUSSEL, a rehitive term, fignifying the fub- it U wifhed to cxtiipatt ihe r\oKn; for \t »h. i i it c 
ordinate lands or difiricis, oppofed to Sudukr, which they will be all found at woik, rv. mnv ht i f o b\ ilie 
is the head. hills ncv^ly thrown np. Ir the peilon i' v :i dofi- to 

MOHACZ, Mohatz, or MohQ%^ a town in the the hill, he mud proccetl as the gurdn-ii'. ri«5, :n,d iui.» 
"Lower Hungary,* upon tbt l^anube, between the river up with a ftrokc of the fpadc the lull tojL cti er lii tin: 
Sarwi/a to the north, and the Drave to the foiith ; four digger. 'The paflage is then cut ihro\:gh htfore il:.: 
German miles from either, fix from Knock to the north, animal is aware of the attack; and thtrehre i; ha. nor 


and nine from Colocoa to the foiith. This otherwife 
Imall place is memorable for two great battles liere 
fought*; the firfl between Levxiaricing of Hungary and 
8olyman the Magnificent, in 1526 : in which that un- 
fortunate Prince Lewis (being about 20 years old), 
with 25,000 men, fought 300,000 Turks ; when, be* 
ing overpowered by numbers, 22,000 of the Chriilian 
^rniy were flain upon the place ; 5000 waggons, eighty 
gfal|i|^nnon, 600 fmall ones, with all their tents and 
baggage, were taken by the viAors ; and the King, in 
hfs oight over the brook Curafs, fell into a quagmiie, 
and was fwallowcd up. After which, Solyntan took 
and (lew 200, coo Hungarians, and got fuch a footing 
in that kingdom, that he could never be expelled. This 
fatal battle was fought Oftober 29. The fecond, In 
fome part, retrieves the lofs and infamy of the former.' 
The liuka of Loraine' being Cent by the Emperor, with 
«expre& orders to pafs the Drave and take Effeek, his 
blghdlfejj^uly 10, 1687, with great difficulty paffed 
hMlMkeci..cxtremcly fwelled wdth rains ; but find- 
Ijijg tjhe Prime Vifiev encamped at Efleck, with an army 
ciKi6o,oc6 men, fo firongly, that it w^as not poffiUe 
tOr attack him in that pod without the ruin of the Ghrv 
ftian army, he retreated, and repalTed it*‘the a5d 4 >f the 
rnonth; where, upon the 29th, the Prime Vifier 
pafied that river at Effick ; and U|mn Atiguft 12th, 
there followed a bloody fight, in which the Turks loft 
100 pieces of cannon, 1 2 mortars, all their ammunition, 
'provifions, tents, baggage, and treafure, and about 8000 
men upon the place of battle, bcfidcs what were drown- 
ed in pairing the river, which could never be known. 
After which victory. General Dune wait, September 
30th, found Efieck totally deferted by the Turks, and 
took pofleffion of it. 

MOHEK, in Bengal, a gold coin, worth abt^ut 33 
(fillings. 

MOHERIR, a writer af accounts. 

MOINEAU, a. flat bafiion raifed before a curttn 
' when it is too long, and the baftions of the angles too 
remote to bemble to defend one another. Sometimes 


the moineau is joined to the curtin, and rometimes it is 
divided from it by a moat. Here mufquetry aie placed 
to fire each way. 

MOLE (See Talpa, EncycL)^ is an aninnal exceed- 
ingly ttoublefome, both to gardeners and farmers; and 
there are perfons who contrive to make a livelihood by the 
trade of mole- catching. Thcfe men, it is well known, 
are generally quacks and cheats ; and the fecrets which 
Svppt^ VoL. II. Part I. 


power to efcape. If the mole hill be irt '}:, cvc-i t 
the animal may not be throwing up j c ilui 

ought not to lofe his time in waiiin;^, but inimt- 

diately proceed to the operation above lurutioi ed. 

If you find a frefh IvTl (hiiK-ling by iL’ilL \\b c!i fi t uM 
to (hew by its lituation that it no coro.i .i lii.iuM) 
with any other, which is always tbe crl’e wl.t n tin 11 i.lc 
has worked from the liirface d4>wnw.''rt‘s in ti dt ;i‘ *»ur 
ing to procure a more convenient iMbiii t'ori, il't/ r iK 
hill has been turned up with tbe ft u!e, .1 ! neb* ; • 
water (liould be poured ove»' ibr iDouth ol tlu rii : 

By thefc means tlie animal, whicli is,ai »» J ^ * 
tance, will be obligt cl to coinc forth, and may 
caught with the hand. 

You may difeover alib whether a In’ll h-'s any coni- 
munication with another, if you apply c to it, 
and then cough or make a loud noife if ii b s lu) 
communication with the neigltbonrir g' biib: you will 
hear the terrified animal make a noib: by ts motion. It 
will then be impoffible for it to cK apt* ; , ud y«>Li may 
either pour water into the hole, or turn !’p ibc 1 ill v- Itli 
a fpadc, until the mole is found ; for, in gcMci.i), it nc* 
vep goes deeper into the earth than iVoni liiutu lu eigh- 
teen inches. 

When any of the beds in a garden have bct n newly 
watered, the mole, attracted by the' coolnefs and mnj. 
ftiire, readily repairs thither, and takes up its iciidcuce 
in them, making a paffage at the dtpiUof fc'ucely an 
inch below the furfacc. lu that cafe it may eaiily be 
caught. When you fee it at work, you lued only 
tread behind the animal >sith your feet on the jiHlfagc 
to prevent its retreat, and then turn up the liill with a 
fpade ; by which meant you will be fure to catch it. 

When you dig after it with a fpade, the animal forces 
its way downwards into the earth in a perpendicular di- 
re^lion, in order that it may the better clcapc the threa- 
tened danger. In that cafe it will not be necelfary to 
dig long, but to pour water over the place, which will 
foon make the animat return upwards. 

People, in general, are not aware of the great mif- 
chief occaiioiied in fields and gardens by thefe animals. 
We are, however, infoimed by Buifon, that in the year 
1 740 he planted fifteen or fixteen acres of land with 
acorns, and that the greater part of them were in a 
bttlc time carried away by the moles to their fubterra- 
nean retreats. In many of thefe there were found half 
a bufiiel, and in others a buihel. BufTon, after this cir- 
cumftance, caufed a great number of iron traps to he 
L 1 conilruAcd | 
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Ml mti t», cof, ; h\ v\; ! In !• I'.- \\:iu tf r-e •.vc :h'5, h * tin- piitft®, nfterwariK roi'*mM^Kv^c t!iepj to tlicir 

Morv>Ait-.^ t this ianiuict of tlie dcvaflatlon oc- Itllt vvs. TIrv arc never coin.‘<^tcd ; l^ceanfc !t would 

i\.i.oi-Rd hy ih-Mo aiiiuidls, we in/iy .vld llie folKnviiu', ; Ivj a ciinic to bc\'t a child, who, accordm;;- to the rc- 
T-i till- ytAT I " 7 ^? iIrv vv»’rc io imnstroiis in tome p.ufs <-i iv:*d nolion., lias not f'lt^ii-ieiit reaion to Hdlin^vnifh 
of Holland, that one finmr tilom- caught hetwten <]\c o ^ vi t^-om evil, 'rin'a Icniiy cylerdrt even to the chil- 
andiix tin ufand of i!ic:n. 'J'lic Lkllnidlon oiealioned then of Chriftians, thniiifh in a ilMtc of (l.ivt ry. They 
by 'lute animals ifl, however, no new phentnnenon. VVe art treated in all reipeds like the childteii of Arabs; 
are informed by liiiUirv, that the inhahit.mta of the and the inan who ^houM l»e raOt ciunijrh to llrike one 
ifl.ni ' of 'fenedoj:, the d’ ej,*.!?, and the Audians, were of them, would cnclan^rcr his life. Very dillereiil is their 
inftfUd by them in the a^res. For this reafon tu-atnicut of Nt^io diildreii ; who may indeed join in 

a temple was e-i<"Ud M Apollo Sinyiithins, thedellroy. all the amiifements of the younj^ Arabs, and even at- 
er of imMLK. See Li^.txnvfrhf ////e , Vol. Vll. Part 5- lend the piiblie. fehooU; but if they be guilty of a fault, 
and V.il iX. P-rt 4 ; 01 PhtL t^lagu•r:l1lr^ N" 5. they are ftverely punilhcd. 

MOMF.N'i'S, in the in w dodtniic of infinites, de- When the cliild of a Mongeart becomes tired of the 
note the ii.dehtiitely fii.i ll j arts of quantity; or they are places of puMie iiillriiclioii, ,he quits* them at plcafurc, 
the fame widiwhal die otherwife called infinitenmaU and, without k el iug con llraint, or healing reproach, goes 
and differences, nr im'r<*nn’nts and decrements ; being and employs himfelf in tending his fatlier’s flocks : and 
the monientary inert met is or decrements of quantity accordingly there arc very few among them who c?n 
confideied ns in a coiiiimial flux, TCad. I'hofe who Dtrfeverc in thedudy of the Koran 

Momenta ate tlic generative principles of magnitude; are made priefls, afllm^Jraving paf^ an examination he- 
tbey have no determined magnitude of their own, but fore the learned ciders, and enjoy the grtaceff public 
i?re only inceptive of magnitude. confidcration. They have no need of cattle ; for thofc 

Htncc, asit is the fame thing if, inflead of thefe ol the nation being theirs, they find their fubfilUnce 
'•u)*- enf., the vrlocities of theii increafes and dccreafes everywhere. 

be w • VAC of, or the finite quantities that are propor- It is generally at feven or eight years of age that chiL. 
iiuiir.1 10 fuch velocities; the method of proceeding dren undergo the painful operation of circurncifion. 
wiiiih cvuifiders the motions, changes, or fluxions of Their head is alfo fhaved, nothing being left but four 
quant iticb, is dw'nommatcd by Sir Ifaac Newton, the locks of hair; one of which is cut off in a meeting of 
vnthoti (f Jlurjtms, the family, at each rertiatkable action performed by the 

T.cihiili/., and moft fnicigneri, confidering thefe infi- child. If, at the age of 12 or i he kill a wuld boar, 
iilttl v hnaH parts, or infinitUimals, as the cli^ercnces of or otfcer beaft of prey, that fhould f-ill upon his flock, 
tvM) n i.mtitie.*, iiiul thence endeavouring to find the . he loles one of his locks. If, in the paflage of a river, 
t!ifl\r< n. cs of ciiiu.titics, c. lomc moments, or quan« a camel be carried away by the ftream, and he fave it 
tiiics (iidcilMitily fmall, which taken an infinite number fwimming to its afliilancf, another is cut off. If be 
limes ihidl equal given quantities, call tbefe moments kill a lion, a tiger, or a warrior of an hoftile pation, in 
diffcpMu es ; and the method of procedure, the differen- a furprife or an attack, be is confidered as a man, and 
tial c.ikiiliis. his head is entirely fliaved. ^ ’ * .v 

^'IQN(»EARTS, one of the tribes of wandering ^ Different from the other A^pdSs their neighbours, 
Arahd which inhabit the Sahara, or Great Dcfert of and indeed from the Mahometans in general, the Mon- 
An ica. I'heir time is wholly occupied by lending thcir gesrts trodble no man on account of bis religion. The 
<; iMl'^ ; ^ud bicaufe they are little fkilled in the ufe of only one which they do not tolerate is the Jewifh ; and 
ar'i>s is a term of con tempt among the people were a Jew to enter their territory, and have the mif* 

h> V. liom ilicy are furrounded. Their country, with fortune to be taken, he would Certainly be burnt alive. 

It 4 proHucc, Mill be deferibi'd under the title Sahara According to M. Saiignier, the wOmen are much 
in il;!a ; it is the bufincfs of this article mere- more refpe^ted among the Mongearts than among the 

ly :<) txhibit the manners of the people. neighbouring nations ; but the evidences which he gives 

bey arc all Mahoincip.nfi, and offer Up prayers three of that refpcA arc very extraordinary. 
ti;rc5- a day, fouictimes oflener; but having no mofqucs. When a Monge?rt is deliroiis of undertaking the 
thtiV prayc^-8 aie never pronounced in public, except care of a family, he pitches upon the girl that pleafes 
when tilt* honk Is vifitcd by a pried, who fcldom comes him the moll, and a(ks her of her father without fur- 
biit upfui account of the childrens education. Then all th*T formality ; nor can the latter refufe her, unlefs the 
the AniLs afit-mhle at the hour of prayer, place them- man who pretends to her hand have doVic Ibrnothing 
ielvcs Ml a line, turn to the cad, and, wanting water in contrary to the laws of the nation. The girl is con- 
the dthrit, mb their face and anna with fand ; while dufted by her parents to Ithc tent of her future huf. 
the j'l k'ft reciter aloud the genera] prayer. It is the Irand, where there is always an abundant repad prepared 
Cline as that which is rehearfed by the public ciier in for the ceremony. Prefeiits arc made to the father;* 

tin* inolqiicH i:i clvili/cd coiinirics. but if the foil in law be poor, his wife’s faftiily aflid him, 

i he prkdrt are employed in travelling about the and fumifli him with the means of iiicrcafing his flocks; 
country to indrutt the children. There is nothing like if, on the coiuraiy, lie be rich, and the father poor, he 
force in their **ducaticin The little boys meet in tlic fiipports the whole family in his own tent. The em- 
inornirig of theii own accord, at the place of indruc- plo\ment/if the wife, thus married, is to prepare the 
tion, which is to th. m a place of 'rcreatinn. They go food ; to fpiu the goats and camels hair, of which the 
thcr^ with a fmali board inferibed with the Arabic cha- tents are made ; to milk the cattle ; to pick up the nc- 
rafters, and a few inaxtms of the Koran. The oldelk, ceflary fupply of wood for the night ; and when the 
and die bed informed, receive their Uffons dircftly from hour of repaft is come, to wait upon her hulband. She 

them 
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then rn.tJi hy heiTtlf whiK h.is been left by him and liis 
' male She »«*, indoc»?, in no darker of ha- 

vinjv a iIvmI bvou;dit jpto the family ; f<»r thonjdi pnly- 
^amy !k* allowtii by his rclicv^^”* *hr povtily of ilu* Moii> 
^eart generally pr^’V'jnts him from taking* a phnnlity of 
wiveu. Slic is, howevci', hablc to he ilivorcrd at will 
when fhe dots not hear hoys ; but if ihe have the 
fortune to have- one or more male ehildien, her hiif- 
hund'e repaid for her is inconceivable. She has no 
lon^^cr a divorce t«) fear, has an abfolute authority in 
the tent, and paiTes her whole time in converfation, 
llccp, or danc-ing, as (he thinks tit. The captive ne- 
grefl'es do all lier work, and are no logger affidcd in 
their labour by the Arab’s wife, who treats theni, on 
the contrary^ wlt)i the gwatell hailhncfs and arrogance. 

When a woman is not agreeable to her hidband, or 
when he is difagreeable to her, tlicy have it in thi ir 
power to part. The formality in this cafe confifls in 
the wife^s retiring to her parents. , If the huiband be 
attached to lier, he goes thithea^in qneli of her ; but if 
flie peffid in refuting to return, (he Is free, and>at liber- 
ty to marry another. If, however, (he have had a child, 
efpecially a boy, (he has not the fame privilege ; in that 
cafe, if her retreat (hould tail more than eight days, it 
might be punched with death. 

When a man beats his wife, it is a fure hgn that he 
is fincerely attached to her, and that he does not mean 
to part with her ; if he content himftlf with reproaches^ 
the wife thinks hcifelf defpifed, and infallibly retires to 
her parents. Hence it is, that in the moA trifling difi 
putes the women are cruelly beaten : they prefer it to 
the complaints that the huA>and might make to their 
parents ; this proof being the moll certain one of n 
man's fot^nefs for his wire. When a girl marries# flic 
makes up her mind to fuch treatment, deeming it much 
more fuppot table than the humiliations (he would other* 
wife experience from her family, In confequcnce of her 
hufband’s complaints. 

The conjugal fldelity of the Mon^cart women is in* 
corruptible. Differing in their opinions fiom many 
other MahometHna, they believe themfeivea immortid 
like the meni but .the^ do not flatter themfclres with 
the pcflibility of happiriefs in the other world, unlefs 
they ihall have been faithful to their hulbands in this. 
Women, who have been falfe to their hufband's bed, 
will be doomed, they think, to eternal (lavei y to the 
more virtuous part of their fex, without ever partaking, 
ia the fmallefl degree, of their blifs. 

Mongeart women often vilit one another ; and on 
thefc occafions, the honour confiiU in Ictiing the fe- 
male wlio comes to fee her fritr.d or rtlaiitm do all the 
work of ihe tent. The vifitor afl'iuneti the management 
of every thing, dreffea the vi^tuaU, chin ns the butter, 
and keeps herfelf continually employed; while her friend • 
A^iteriains her with 4 in account of the different affairs of 
* the family or nation. 'L heartinefs of the welcome 
is meafured by the txtent of the woik fubmiited to the 
guelt, who generally prepares double the iifual quanti- 
ty ot food; fo that the Arab is obliged to invite his 
ueigliboius to partake cf the repafl. 'I'he fliivcs are 
alyrays pleafed with iIkIc rnUrtainrnent'i, a larger por- 
tion then coming to their lot. It i.’» the biilinclh of the 
vil'itor 10 do the honoiiri, ; nor will ihe luffer any body 
about her to reinajM diflatihijri. 

The Uws of hofpitaliiy aicubfcrved among the Mon- 


gcari.s Ai among all the wandering Aiab.r. rruiecJ i!iey 
iite can led ro lii<-li :\ length, that w<re n man to cutei 
the tent of him when he had Hoimdcd^ or ewii killed, 
he woiilil ilure rr.cet wiih a lai‘re<l and inviolable afy- 
lum, altliuugh riirioumlt d by ilmh. wf.o nu!il uatura!!/ 
delire hii min. i’he trnl of the c hi* f ii always tlijjt 
to which llraiigers, nnon iheir ariival in live horde, are 
dirc^led. But the chief eonld not enurlain, nt h^su^^ * 
expence, all the llrangns th.il happm to p.n'h ; a:;d 
iheicforc every tent in the Iiorclc is i-hligcd ro fnrniih 
h’m with two pounds of gruimd bailey /\r week, t'» 
enable him to maintain the ancient holpitaiity. 

’^I’he chiefs of hordes are alwaxs theel-hffof th«ir 
families, 'riic difference of wealth is nc t eonrideitd ; 
the chief often having fevcral individuals at ho^ i- 
richer than himfelf, who iiLverthehls obty him iii eve y 
p?.rti*‘ular. fie is, properly fpeaking, ilicir king ; 
amines their difference with the old men, and iudge i 
without appeal. As to himfelf, he cannot be ti -ed \)^'^ 
by the chiefs ot feveral hordes affcmbled. it i^ his bu- 
finefs to determine the fpots where the tents are to he 
pitched, the moment of departure, and the ph>ce where 
the cai avail is to flop. It the pall mage do i.ot fijfli- r. 
for the herds of all the horde, it divides, and the elnii 
tfligns the ground for the diftertnl cncampmcnu. rhi./ 
arc very often compofed of r.o moreihan hvtti or cigo- 
tents, according to tlic quality of the ground the) mtit 
with. The tent of the cliitl is always the largtit an. I 
moft lofty, and is placed in the ccntie of ilu diviiiout; 
When it is determined upon to quit an tncainpm-nr . 
which neverhappens till the pall are i.\hinit<.d,tbc chid 
fets ofF to choofc another fpi>t. In ihcfc removals tK: 
women alone do all the vvoik. Bariy in the iiioi.img 
they fold up the tent, and load every tiling upon the 
camels backs; they then move flowly on, that theeaidc 
may have time to feed upon tlie way. 

Great rclpedt is paid by the Mongcarts to all cli 
men, who enjoy the fame prerogatives as the pi. 'dir, 
,ltnil fuch Arabs as have viilted the tomb of Mahomet at 
Mecca. Together wdlh the chief they are the judets 
of the horde, and take cogni/.iuce of all uflenct ^, ilu- 
pain of death being the oidy punifhnunl which ihry 
cannot decree. An afTembly of fevtral chiefs is the 
only tribunal which can iiillid capital puni/hiiuut ; but 
as the accufed has geneially a number of fiiends, ii lel- 
dom happens that he is capitally convic.ed. 

A war between two Mongeart tribes kldom happens, 
and is never bloody ; but the differtnt families ddlroy 
one another fall enough in thtir intelline broils, i'li . y 
arc all thieves ; and indeed theft is a evime only iu the 
day time, being authoiifcd by law during the ni'.*Iit, m 
order to compel them to lake tare of their c.irile. 
Could they find redrtfs when robbed by nighc, ly 
would be lefs vigilant; and their herds and fh>cks wcu.tj 
be mote expofed to the wdld heallj tiirit over tnn v cii 
country ; but being obliged to be on ilieir guaid tvtu 
againll their nearelt neighbours, they are alway.. idy 
to lepel both the lion and the tiger. Theft, tv in 
the day-time,' is fo fur fioin being punilhtd, uuIUj dc- 
tested at the iuilant oi coir.miiliuii, that when aii) iliJug 
is flolen utipetctived, it hccomts the lasAful proj titv c.i 
the thief. In vain windd the riglillul (uviitr tteo,;rii/.e 
it in bis neighbour’s tent , he caiiitut ut iaiin it ; it t 
to be hih fn.fii the moni.*nt hi has bieii .1 its 

care. Hci;i;e aillcs this peoplis inclm Umn Idi rap.iu- : 

I . I . tUi y 
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Monj'^artu tl,ty do not tlilnk they commit a crlrT^o, and only fol- lock, covciing the priming, to* prevent the piece from 

y "*— III ilii-i rtg iid, a cullom allowed by thtii hms. off, contiary 10 the iutciicion of him who'carrits — 

When an Hab is going to maiket, or on his rctiirn it. The poor, who c'o init po!Vefa fiMilkets, wear cl:g- 
fmm ihriicc. If he do not take the greateft care to keep gers, inaile like the Hemifti knives, with leathern (heathb, 
hi^ irinnicy a feeret, he is often attacked. Nvij^hhonr- j hey aim tlKinlelves alio with a thick Hick, to the end 


ing yXrdbs aie defiroiis of proliting by his iiidulliy; 
and .'lo thc;c aic no perfons in the country appointed to 
apprehtnd rubbers, ibe hope of booty fpurs tbein on to 
ihe altaek. '1 bat they may have nothing 10 ftar, they 
lie ill wait, when ih.e night is coming on, hirhim whom 
they mean to pillage. Their intenlimi iy never to kill ; 
they .nily endeavour to I'urpri'/e, to difarm, and to make 
thcrr.ftrlvtB matters of every thing lliut comes in their 
way. But it fomel lines happens, that the man they 
intend to plunder, being acquaiuied with the cuftoms 
of his cnunliy, k» epi an attentive ear, Hands on his 
guard, fires upon h's allailants at the firil motion h** oh- 
ferve and then lights dcfperaicly with hih dagger. The 
report of the inullui almolt always bring*; out the neigh- 
bouring '\rabs, who, in virtue of the lavi'y of hufpitali- 
ty, like the dt fence of the weaker fide. They run up 
well aimed ; and then woe to the aggreflbrs, if they do 
not five ilicmfelvth hy a fpeedy flight. 

'I’lie flocks anJ herds of the Mongeart^i are compo- 
fed of nothing but fliccp) goats, and camels ; all animals 
patient <'f llihll. llories arc very fcarcc in thefc can- 
tons, none but the pofleffora of numerous herds being 
able to kup tliem ; bccaufc, for want of water, it ia 
iiecenary to have milk in fufHcient abundance to give it 
ilii m tu *'.rnik. Great care is taken to preferve the ca- 
irn I's mim., both to mix with milk, and to watti the 
difi.eiit vittUs in whi. h thty put their food. Deleft- 
able iis is tins mixture of milk and urine, they are often 
educed to tlir ufe of it ; hunger and thirll give a rfle 
lifh u» t\cvy thing. 

'fhe only workmen ufeful to this nation arc blacks 
fmilhs or goldlmiths, as they may be called indifferent^ 
ly. '^riie MoUgearts not being fulliciently laborious to 
apply tliemlelves to fuch occuoalious, thefe workmen 
■'Mine from Bilid ulgcrld, and difpcrfc themfelves all over* 
ilic ililicTcni pans of the defert. Wherever there arc 
iciitb tiuy aie finv to find woik. They arc fed for no- 
thing, and leceivc bcfides the hire for their labour*, 
riicy make trinkets for the women, fuch as earrings 
and bracelets, See. mend the broken vcffcls, by rivetting 
them, and clean the aim.s. They are generally paid m 
(].in*<, goats and camels hair, or ollrich feathers, accord- 
ing to thtir agreement. Tliofe who have lilvcr pay 
llicin a tenth part of its weight for any thing wrought 
out of that metal. On thcii return they fell whet they 
have earned ; four or five cxcuifions at moil enabling 
them to live afterwards at their cafe in their owncoun- 
tiy. 

The Mongeait'i always can7 a leathern bag, fufpend- 
cd iVum their neck, in whicli they put ihchr tinder, their 
pipe, and their tobacco. 'Their daggers are elegant \ 
the hilt is always black, and inlaid with ivory; the 
blade is crooked, and fliarp on either fide ; the fheath 
is of brafs on one fide, and of fiiver on the other, and 
of very tolerabL wurkmanihip. They wear fabres when 
they can get them, and picfcr thofe of Soanitti make. 
Their muikeis arc always highly ornamented; the (lock 
)3 very fmall, and inlaid on cvciy fide with ivory, and 
the barrel emboffed with brafs or filvtr, according to 
the opulence of the owner. There is a fpring to the 

1 


(kf which they fix a kind ot iron wedge. 'This wc;*pou 
is exceedingly dangtrons at clot'e quarters Others 
carry za^nys^or ntuder javelins In a word, the prin- 
cipal riches of an Arab, and his liigheli gratifications, 
are a baiuifome muflcct and a good dagger. He prefers 
them to neatnefs oi apparel ; for as to drefs, it is iiidil- 
ferent to him whether lie he clothed in Guinea blues, 
w’ooilen itutt's, or goats fl< ins. i heir arms being thtir 
principal ornament, they take particular care to put the: 
imdkeia fn leathern hags, by. way of keeping them in 
gtKKj order, and prtferving tliem iiom llie rult. 

All the riches of the Mongcai ie confiil in their lierds; 
and accordingly they take the grealclt cait to prelcrve 
them. If a bead bv lick, every thing is done to cure 
it ; no care ie fpared; even treated with mbre at- 
tention than a man : but when it evidently appears that 
there is do hope of faving its life, they kill and cat it. 
If it be a camel, the neighbours are called in to partake 
of the repaft ; if a goat, the inhabitanu of the tent luf- 
hce for its confumption. An snimal that dies without 
(hedding blood is unclean. Its throat mull he cut; the 
perfon who kills it turning to the eatt, and pronoun- 
cing beforehand the firli words of the genend prayer. 
Aa. animal killed by a wild boar is iiuckan $ nor is it 
eaten although its blood has been Ihed, becaufe the 
wild boar is ilfelf an unclean bead. That fpecies is to 
numerous in the defart, that they do more niifchlef 
thin all the other wild beads together. 'Tlte Arabia 
kill aa many as they can ; but never tafte their flctti. 

Whatever Ioffes an Arab may meet with, he is never 
heard to complain ; he rifes fuperior to poverty, fup- 
ports hunger, third, and' fatigue, with patience, and his. 
courage is proof againd every cvenf. God will have it 
fo, fays he: be employs, howevei, every means in his- 
power to avert misfortune } and often 'expifts himfelf 
to the greateft dangers to procure matters of no real' 
uality. ; ; . . 

When a father of a fainily dies, all the effedls in 
his tei>t are feisted upon by tlie elded fori paTrnt at his 
deceafe. Gold, filver, trinkits, every thing difappears; 
and tlie aUent children have only an equal ttiare in tint 
divifion of the cattle and the flaves. 'The girls are en- 
tirely excluded from ail parucipation, and take up their 
rettdence with their elded brother. If the cicceafed 
leave children in hclplefs infancy, the mother takes 
them with her to her fider’s, if (he have a fidcr mar- 
ried ; if not, to her own maternal roof. The dead 
man’s poffrffions, however, aic not lod; the chief of tlue 
horde takes care of them, knd dcliveis them in equal 
portions to the heirs, as fooii as they are old enough tb 
manage their own property. If an Arab die without 
male children, his wife returns 10 her relations, and his 
brother inlierita his effects. 

The Mongearts have a rooted abhorrence of the Spa- 
niards, and never fail to maffacre every mftn of that iia- 
tiiui who is fo unfortunate as to be (hipwrccked oa 
their coads, while they referve the women for falc at 
Morocco. I’he reafon of this hatred is, thru the inha- 
bitants of the Canaries make frequent ddeents on the 
Mongcart coads, and carry off men, women, cattle, and 

. every 
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JKeBf)ic^ ttery thing that they meet with j and thcff people, be- a beantirul fite dwellini^, where, till the hreik* 

ing ignbraiit of the fate of their country iticii, Fctaliate iiig out <if the icvoluiioii, he lefided, aiid pnrfiied Ins 
by death on all Spaniards that fall into their hands, ailrunorr.iCal labours, aiivl wlieie his indunrients in pait 

wbilli they treat the Britifh and French as well an they yet lemain. Some t)! them tlie pnfent French ^M)vern- 

can. inent has, at ihc iiillance f.i l.cdanJe, piiich.ile ! lor the 

MONNIER (Peter Charles Le), wan bnrn at Paris National Obf-rvUory. In 17*71, the kirnr prefcnlvd 

on the 20th ot November 1715. I'hr profilHon of his Isim wiih a !)lock of mar’oli-. u,j.l*r in heirlit, fit 
father, or the rank which he held in iociety, we have fcft in b^eadih, and liitem Inches i i tliickin.r,, to I't 
not learned ; and wc are equally igiio*-ani of the mode ufed for h.'.ii g fii:» mii'*il niiruli.tnt '>» h/c fVd. 'i'his 
in which he educated his fun. All that we know is, ma»ble wall, to'^cther with the iulbui en's avp* nJ ! to 
that young Monnier, from his carh’ell years, devoted it, lurn^ 0.1 a laige brahs Ivll and i cLd. bv \»h’( '» the 
liittifclf to the lUidy of all ronomy ; and that, when only quadrant mtiy bt dirtllLd from Idli'Ii lo i.nith : tl.w 
fixtetn years of age, he made liis full obfervatitui, vi/. ftr\i:ig redify ilie hujre ini.ritl qua !t.n t ij.t. 

of the oppofition of Saturn. At the age oi twenty he uhicb is i!r»m«>vea!>ly made fall to a u.i’l d t 

was nominated a member of the Koyal Academy of fouth. 

Scienccii at Paris. In the year he accompiinird V\ ith thc’V cjn:iihi:its I.c Monilier ( b^’erved, f r it.r 
Maiipertuis in the ctlebrated expedition to 1 .apland, to long period oMorty years, the mocn wiiii unw ; ’l 
incafure a degree of latitude. In 1748 bt went to peMitvtianee at ^11 hoims of the night. It ii re;’ iii , 
Scotland with I..ord Maccleslifld, to ohi'erve the aniiu- to he a d l’gent alMonomer, to be ;.b!e to concci.e t< 
lar eciTpfc of the fun, whieh was moll vifible in that what niiinberlifs inconveniences ihe p'liluh jiIk i- i , i \ 
country ; and he was the ftrlt altrouomer who had the pofed dining an uninten iipied lirict. of J.iiwir ojU'Vu 
pleafure to mcafure the diameter of tlic moon 011 the tions. As tht nu.ou during a icvolniion ii,.iy jj. * 
Uifk of the fun, through the meridbn at all hours of ilie day ci vi ;‘.r 

l.<oui8 XV. it is well knowm, was extremely fond of the ailronoiiur who, day after day, proh-^utefi ireh i • 
ailronomy, and greatly honoured its profellbrs : he lo* fervations, mull be prepared at all, e vt n the m di .n 
ved and edeemed Le Monnier. Lhave feen the king converient, hours, and faciirice ti* them his dec. p .11’ 
hitnidf (fays Lalande) come out of his cabinet, and alibis enjoymenis. How iVehidti! irom all the |.Ii 
look around for Le Monnier ; and when his younger furcs of fori.d intinoir.fe, and how fatiguing fi.i 1» u 
brother was prefenced to him on his appointment* to the mrxle of life is, thole allrouonicr^, Jji )w i.ot 

office of frft phylician, his Majelly was plcafcc! to wi(h who then only let their peuduhnr. slocks in moiu 1 , 
him the meric and reputation of his brother the aftro- when Come of the eehpfes of the iun, ni<)i)ri, or uf th:^ 
nomer. All the lemarkable celtllial phenomena were fatellites of Jupiter, au* to be vievicd. At tbi** tiu.c, 
always oblened by the king, in company with Lc and in the pnlent Ihite of tlio feiei.ee, thefe aie ju(» tb • 
Monpier* Thus he obfeived with him, at his chateau mod infignificant olduw'<.tionj; and nu ailroiu;':n 1, 
of 8t Hubertf the two celebrated tratilits of Venus thro* well fupplied wiih nreui aic ioUruments, rnjy < r' *, , 
the diik of the fun in the years 1761 and as'ap* if he take into lu’s view the whole ci' hi.s p'otelfa n!, 

pears from the Memoirs of the Royal Parifian Acadc'* make ibore impoinnt and moie nicelfary obru vitnniii 
my of Sciences. It well deferves to be here recorded Le Monnier was i.alRnde's preceptor, and worth/ 
in what manner the king behaved during thele irapor* of fuch a fchular ; and he promuted hii lludies by hu 
tant obfervations, and bow little he diliurbrd his aftro* advice, and by every other ii.can.s in Ins power. I.j 
noraers (the celebrated La Condamine being likewife Monnier's penetrating mind, indeed, ptifnged in )«>nMg 
permitted to obferve the tranlit in his prefeiice) in this I^alaiuie, rlien only iixieen ) ears old, wlnt in the n- 
occapation; the proper time lor which, if permitted to quel has been fo fplendidly conhrnii'd. lo hi; iwcnrutii 
pafs by, could not be recalled. Le Monnier relates in year, he became, on the rcconunend.ition of his pu t^'p- 
his Diflertation, that •* his Majetty perceiving that wc tor, a member of the Koyal /\eade::«y: and in 1752 h- 
judged the hll conta^ls to be of the grealclt import- was propoftd by him as the (htcll pcrfon to be lent t » 
ance, a profound' lilence at that moment reigned around Berlin, to make with La L'ailleS, who bad been Ui.r 
us.'* At the uanfit ofVcr.ua in 1769, the king allow- to-the Cape of Good Hope, coiTefpoiukni obfirvatioi : , 
ed the Marquis dc Chabert, an intelligent and expert for the pwrpofe of determining ttie paralldxiM of the 
naval olficcr, who was juit returned from a htcraiy voy- moon, then but impeifedlly known. Lc ^^Icuiincr hi.i 
age to the Jl.cvant, to affifl at the ohfcrvaiion. In a bi^ pupil for this expeciitiuii liis mural qiiadrai.t of (ivc 
court like that of Louis XV. fo fcrupuloully obfervanc feet. His y.cal for aft ronomy knew' no bounds, l^r 
of etiquette, thefe will be allowed to have been mod this rcafon Ltlande, in his AW/iy c/tj Tnrrjur-. du C. 
dillinguiflied marks of honeriir, and of royal favour ard Le Monnier^ fays of hirnfelf : “ fuis moi-nunu- Upr,ii- 
^ondcicenfson. • cipa! rejahat de fon %ele pour Pq/ironumud' 

In the year 1750, Le Monnier was ordered to draw I-e Monnier was naturally ut a very iiritahit tempt*’: 
a meridian af the royal Chateau of Bellevue, where the as ardently as he loved his fr iends, as ealily 4*ould he be 
king frequently made obfervations. The monarch on olFeiidcd ; and his hatred was then implneahle. La- 
this occation rewarded him with a prefent ot i ^,000 lande, as he h’.mftlf txprclles it, had the tnisfortiine to 
livres; but Le Monnirr applied this fum of money incur the dilpicafure of his beloved precept -n ; and he 
likewife in a manner that redounded to the, honour of never after could regain his favour. But Lalande s gra- 
his munificent fovcrtrgn and of bis country, by procu- titude and relpedt tor him always cutitiniicd iindirni- 
riiig new and accurate iriftruments, with which he af- nifhed, and were on every occafion with iiiiremiuing 
tcrwaids made his bell and mod remarkable obfeiva- conftancy publicly declared : patiently he ernitucd Tfiom 
tioiiG., In 174^1 gave him in Paris Reu dela him undeftrved ill treatment j fo much did he love and 

• cilccm 
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Le Mtwinicr Uft behind him no Mononiial, 


[ li.w ; !>r ctau'^ lo«:\tiaiin (wilic*. Lalamlt), as l)Io- 
I’ciic-i rxtl-’in C i to bi'^ piailcr ;\i lillliri.L’S, Yoti <• t-’.- 
i.)t ♦l.id a (lick llroDj; tr.oii|;b to drive me away from 
y oil 1 ’ 

WMnt a noble trait in tin- cliara<*L^cr of Lahnde, who 


II 


ePoem h.i a'l ! n'.;jQcr to the day()f hu tkalli. limi concenu’iijj them* 

MOKOMIAL, in algebra, is a fnnple or linglo no. 
mial, confirting of only one term ; as it or a or a* , 

5cc. * 

MONOTRIGLYPH, a term in arch i tenure, de- 


j'l 1*0'’ WH)te llkcwnfe an f^nlogiiim on Le Monnitr in 
flic dy'e of a grateful pupil, peintraud wiih Initimcnts 
of pn.fMund veneration and t 'ltein for his btluvtd ma- 
iler ; hut Le Monnler would not n ni it. 'Dus is not 
the place to give a ci cn niUntial aecoiint of this intii- 
c.'te rpuirel ; we lhall i>”ly fiirtlur rtniark, that l^a- 
binde was the warm friend and julniiivr of the no Icfs 
enintiit allronomer La Caille, whom Le Monnler mor- 
tally I.J'ted. An intimate friendlhio likewifc fubfitkd 
letweeii Le Monnier and D’Alcinhert j but Lalande 
!iad iK» fiieiidly inttrcouift with tlie latter. 

Arvioiig the ithoiar'i of Le Munnier may llkewlfe be 
leckor.ed Hen wart, the celebrated geiirnetrit‘ian and pro- 
klTur t»f mathematlca at Utrecht; W'ho, in u letter loVon 
Zach, allronomrr to the Duke of SaKC Gotha^ dated the 
26ihi f May 17971 Lys, “ LeMonnitr is a penetrating 
and ph:lt»fopliical aflronomtr ; 1 learned much from him 
in Paris; though I lodged with the late ])c ITfle, where 
f frei|ucntly made obLivations in company with Mtf- 
ficr. Le Monnier was the friend of -l>VJcmbcrt; and 
conlccjutntly an oppofer of f^alandc 

I'his great man, who had, for fome year?, ecafed to 
txift cither for the fcicnccof allronomy, or for the com- 
fort of hia f/tuds, died at LiV.eaux, in the province of 
Normandy, in i79Q,iigcd84 years. He left behind 
him fomc valuable maiiufcvipts, and a number of good 
obfervations; with refped to which he had always been 
very whlmfcal, and of which in his latter years he ne- 
ver would piiblilh any thing. He had by him a ftrlcs 
iA' lunar obfervations, and a multitude of obfervalions of 
Uic ftars, for a catal()g!ie of the ftars, w'hich he tad an* 
n.niiiccdfo early as the year 1741 ; among which was 
twice to Le found the new planet Ikanus : (See /.a- 
Jande’s yyirrmomie, Talf/ts, p. 188 , (a). The more he 
wa tequefted to communicate his obfervations, the 
.nore obttinatc he became ; he even threatened to de- 
ll roy them. At the breaking out of the revolutioiii 
Lalande was greatly alarmed for the fafety of thefe pa- 
pers ; he wilhed to preferve them from deClru£f ion, and 
jpadc an attempt to get them into his polTefllon ; but 
all his endeavours were in vain. He was only able to 
learn, that Le Monnier had hidden them under the 
roof of Ills houfe. Le Monnier ha\ing been fitll feijed 
with a fit of the 'apoplexy fo tarly as the ic4h ot No- 
veinbcT 1791, Lalande apprehended, lelt, if no one cx- 
itpt himfclf !hould know where he had hidden his pa- 
pers, the infirm old man might |Hrhaps have hiii Llf 
forgot it. He hopes, however, that La Grange, who 
luairie'l his ftcond daughter, may have foine iiifunna- 


noting the fjiacc of one trIglyph helweeu two pilafteif, 
or tw'o colniniis. 

M( )NSLLEMINLS, arc a people which inhabit 
that pan of lbi.! DLM.f;hRm (fee Knryri) that lurdei'S 
on the tcnitoiies of the Empcior of Morocco. They 
arc a mixed race, being dtheniltd from the ancient A- 
ralis and fugitive Moors ; and they occupy a Ipace of 
land, of which the limits arc indicated by lofty column i 
placed at intervals towards thcidcfavt- 'Llitir territory 
extends from about 30 leagues beyond Cape Non, t<i 
the diftance of 20 leagues fiom St Croix or Agader. 
Though of different qualitie.^ it is, for the moft part, 
very fertile, and produces the neceffaries of life with 
little cultivation. The .plains are watered by an iiiB- 
<\ite number of dreams, and abound with palm,' date, 
fig, and almond trcc<>. The gardens produce excellent 
grapes, which are dried by the Arabs, and converted 
into brandy by the Jews. Great quantities of oil, wax, 
and tobacco, appear in the public markets. 

More induiirious and more laborious than thtir neigh- 
bours, the Monlelemine nation cultivates the earth. The 
chiefs of fai riJtea choofe the ground moft iit for culti- 
vation, Its furface is turned (lightly over with a kind 
of boe, and then the feed is ibwn upon it: the field is 
furrouiided with bufhes, to mark the fpot, and to pre- 
ktxt it from the cattle of the wandering Arabs* When 
the crop is ripe, wluch is generally at the end of Ao- 
guft, tnree months after the fowing of the feed, it is 
cot about fix inches from the ear, andfonqed into little 
bupdtes } during which lime every one labours without 
iiitcrmiffion from morning to night. Tiie Corn it 
brought before the tent, thi a(hed, winnowed, and pla- 
ced in the magazines. When the harveft is over, they 
&t lire to the long ftubble, and abandon the field for 
two or three years. Their magay-inct arc lar ge holes in 
iheesHh, formed like the fruAum of atone, tbein- 
fides of which are hardened by burning wood in them, 
before the half winnowed com be depofited. When 
filled with com, they are covered with planks placed 
clofc to each other ; over which a layer of earth is laid 
level with the foil, to prevent it from being diTcovcrcd 
by enemies. In thefe maga/ines every one (liares in 
proportion to the number of men he employed iit the 
common labour. 

Tlie inhabitanlR of the plains remain by. the cultiva- 
ted (ielJs ill feed n’lne, and icliiru at the time i>f harveft. 
During tlic intervals they wamlir in all clirc^'>ions with 
their cattle, taking only ntce'lHiccs wlong with them, 
and ha\ing rtcourlV to the inagiixincs when they re- 




(a) Such is the Fuiich and Germim account of his diL'ovtry « f this planet ; bnt our readers have heon very 
ij aUdiiive, if they ha\c nut pcrtri\ei!, in vatioua auiihi- ol this Work, comphte proofs of the plai'i-jrilm ot our 
neIglibou'’3 on ihc Cimtiueiil, l»om the cckbratcd philolnpl'ers and divines of England. As it is cxtiemrly orc)- 
b ib‘e that, halt a cciitu’y I' lici:, a cl;i in may be jji.r in tor j^f J.^onnier’s dlfeoviry of the (jforgmm ‘'livius 
( UrauH^'h iimilar lf» iliat whi-l' in 1757 <-dilo'' ot Abbe ,m works p-ut in lor tliat A! Lt^ being il.e 

author of Leilic s J ■,/■/, > the- i),r/Lt L- -.lh iu this we ihuik it our duty to declare, 

that *in I 8 l.* i there w.i'. no evideiii'c whnttvcr which to touni that claim, and that the difcovery w*as then 
TJi. v.ria'Iy jliuwcd to liave been lu.idt by ilirichcl. 
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quire a fapply. ’Fhe more opulent people, and ilie ar* to the mu;keth, atterd the affcmblies cf the nation, or 
nunc^. who are I T.jrnptd irt ferhuVlnry <K*cupatioiifj, dwell pay viuu. 

in townu, which are all litiuted upon ih.c decloity of j\s the M»>r feltu-iinc territory i« the retreat of the 
hills. "J^heir ho'.fi’i are huiit nf ll»)ne and earth ac rich Moors, vj^o wiHi to t[y from the Ixianiiv of the 
cordin^r to the MooiiOi coiillru^tion, low and covered Ernpemr of Morocco, thi y cre too will aequaiiited with 
with Hoping teivaecs ; yet they arc fo miieh injiiied by the MooiiHi cndoins to be Unp-ifed by that prince. No 
llic };t*avy rain.*; wh!c}i prtvad for three months of the fooner does a MooriOi army take the litld, llian the in- 
V'-ar, as to be reiidtred iininhahiiablc in 1 s or 20 yt-ars. habitants of the couiUry cniiiona ithhiiu ilitir hoifes, 
'I'liofc whir rehde in towuH ar»' ptnerally weavers, fioe- and occupy the pafTes v^f the nuMintalus ; wliih* the vi'o 
xriskers, jroldfmith.s, potters, S<c and l ave no cHflle ; men and flavc**, tfcorfed by r. fnlRcient mimber of war- 
L'Ut the nu're opulent peifons b.avc flocks ind herds of nors^ retire to the interior parrs ot the country, 01, »f 
cows, hoi Its, camels, fluep, goats, befu^ey poultry, they be hard prtfTed, to the dcb.rt. Among die pa- 
vhieli arc kept by their (lave< at a diflance from the floral tribes theic arc many tfiat thtiMfelvcs en- 

towns. Tn the towns they take two meal.s a day ; one ti'^ely to arms, and ierve a.s cavalry in the time of war. 
at ten o’clock, and the •other at the fetling of the fun, During peace they ifcort caravins, or exerelfc iIkui- 
though the inhabitants of the country only eat in the felves in military evolutions, and the rnanageineni of 
evening. In the towns they fltep in mats upon the then hcnics. Being almoli always on lunfeback, and 
floors of their apartments, and make ufe of linen ; but wearing no boots, they liavc a callous lump on that 
the inhabitants cf the Ctuintry deep upon terraces in the part of the leg that comes in contact witli the Iron ot 

open :iir. The pafloral fa.milirsof the country pra^fife the flirriip. ^fheT horfes, which they break in an ad- 

liofpit’ality like thofe of the defa»'t, and make the tra- mirable manner, arc the bell in the world ; as they aic 

veMcr pay nothing for his entertainment. In the towns treated with great care by ilieir mailers, they know 

this practice is impoirihlc, as the concourfe of ftrangers, them, and are obedient to their voice, and will admit 
efpccially on market -ilays, would foon i/Tipoverifli the no Iti anger to mount them. 

inhabitants. In manner hofpitality is always ex- The hfonfelemines deiive tlieir origin and name from 
tiiiguiflied among a trading and commercial people. It Mofcilania, a contemporai-y of Mahomet; and, in then 
is only where llie fuperfluity of commodities runs m*- love of I'l>erty, as well as in many of their 011:^^^.*^, re- 
ceffartly to walle, that it is ever pradfifed in a great ex- I’emble the Arab' of remoter times. 'J’licy le^ptCt the 
tent; but where every conrnodity can find a market, prophet like other Mahometans; hut ntitlicr Lelicve 
every kind of |uop< riy acquires a d<*|jnltc value, and that he was infallible, nor that his defctiidai.l . aie all 

will bepreferved with the fame care as money. iiifpirtd by ri(»r that their will fliould \r: a law, 

By M. Saugnitr ihe goM unririil of the Monfeltmincs nor that fuch faitli is necefl’ary in order to be a 

is faid to be republii-nn ; but he .wiitce inconflflently Mahometan. Thtir p lel\f> arc rtlpi^Ud, and iu old 

about it In one plice, he fays that they choofe tlieif age generally become the civil judges of the nation; 
chiefs annually ; in another^ that in the time of w'ar but the Influence of the high piieft is almoft d« tpot.»'. 
they choofe from the natives or fugitive Moors imlifcri- Though he has no troops, he may co!iini,'iid tin. n.iiio;. • 
minately, chiefs, whole authority lalU no longer flian and w'ai and peace depend upon liis will. *1 I 

the campaign, during which it is abfolalc; and he af- has no properly, every tbirg is at bis difpuial ; lu- h 
terwards reprefents thtir government as a kind of thto- quires nothing from any one, and ytt ail arc iuLiin* c i - 
cracy, during war a< well as peace. But we muft fol- give. He admiuiflers juftitt aecording to the (... 
low him in his detail, as it has been well arranged in a of bis counfel, wiiliout prcleudiug to be irlpii uvl bv iKr 
late anonymous publication, entiiied, UtfittvUal prophet. 

Sleich of DijcovfrUs %n Africa^ On Fiiday the Moufcl' mines afrtrid.K* .‘n 

At the cud of each campaign, he fays the chief mofques to pray: this is likewift tbe day o: i1k:> 
gives an account of bis actions to the aircmbled aged principal maiket, whui tbeir nieicliaudi/.c it. 1 

men, and is rewarded orpuuiflied accordirglu bis con- to falc in the public Apinies, where the old ftru ju ^'e 
diiil ; after w'hich his fuccen’or is appointed, and he without appeal, when diTputes arife. Difhrtnt fiuiu 
I'eives iu the army he commanded as an undKliiiguifhed their neighbours of Morocco and Sahara, the 
individual, i he country is populous, and would be mines never attempt to make profelytes. Ch:i« 

ft ill more fo, were it not for the conrinual wars which its Ilian flaves are treated with humanity ; but they o\u 
inhabitants are obliged to fupport agiiinft the limpcior this to the avarice of theit mailers. Tlicie C'hr - 

of Morocco. The liberty they enjuy imparts energy Ilians, but they love money, and arc aiVaicl Ic ii I . 
and courage to their chaiaCler, and iciulcrs their arms nefs or death fhould d(pt4\'c them of the raniu.ti of tl.c 
invincible to tlie Moons. ^J'hcy confidcr it as the mod Have, or c^f tlie advantage of his labc^ur. Ar.iong il c 
•invaluable poflcflioD, and defend it to the lall extiemity. inhabitants of the defart, a Chriftian, ihut ailopia the 
’ The nature of tl»c country, funounded on cvciy fide by leligion of Mahomet, is admitted as a cirii tn and r,. 
ftcep and artd mountains, coptributes to frullrale the ber e^f the family, and ih prcfenicd with cattle to foiro 
efTorls of their enemies. The Moiiftleininc, richer than an cftahbfliment. '1 he MonfeleniincK p ty more nttm. * 
the fubjedl of Morocco, is aU\ays well clothed and tion tt) the value of iheii proptity than tlie fiiuaiior. 
armed. He pays no tribute, enjoys the fruit of his la the infidel. A C-lirifli.m who enters a inofque fit 

hour and commerce, and, as no contributions arc requi- rocco i.s put to death, or forced to aflunR' the luihau. 
lile for'the charges of the Hale, whatever Cc acquires Tfic Monlelemines would turn him civilly out, oud coii- 
is his own. The fugitive Moors are never aiiiicd, e-x- tent themfchF with iinpofMiii the highc.l fi.R, 

cept when lliey go to battle ; but the natives go coufi- Amoi g tlie Moors, a L-hriilian diicovend in an 
Dually armed, whctlier they rcfidc in the countiyi rcfoit with a woiuan ot that nation fuft'ert dcat'ij or iujmiu. tu 

cOtt* 
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Mt'iifc’.c- converfion; but the Monfilernincs prefer ir.oney to rcli- 
Moii m ^ Chrlllian lia.i nothing to IVar: 

, woman alone Is punifhal, btin^ put intoafack) and 

thrown into the lea. If a Chritiian (lave amon^ the 
ni i^diboiiriiiw nations defends himfelf a^ainllhis mailer, 
he i’ puiii^ed with death; hut money favea him arnonj^ 
the Moufelemiries; he would at moll iceeivc a llight oor- 
rertion. 

'rhe Jews arc allowed the fiec excrciie of their reli- 
jnon amon^ the MoiiftlenuneH, hut arc treated with the 
fame indignity n» among other Miiliomet.in tri'ofi?. A 
Jew is not permitted to rarry aims ; and if he fhould 
make ufc of them againll an Aiab, he would be pu- 
nilhed with death, and prob?.My involve his family in 
hiti fate. The Jews inhabit the to^ns only, where they 
follow' 1 1 ad e and vat iouti arts, but are not allowed to 
cultivate the earth. 

l*ulygamy is p( i minted, as in othei Mahometan conn- 
hut the iMuation of the women is inort refoed- 
d)le, and they are not lo inueh feeJudtd a> among the 
Miiors. Tficy m!ii;(lc moie in lociety, walk at large, 
an ! viiic tlieir fricmlH ; noil her are their apaitments fo 
iiiv'o\ihle. Among the Monfelemineh, that degrading 
pldui.' of hiiinanity is never fetn wliieh fometimes oc- 
< IMS lii Nlorocco, a woman drawing the plough with an 
: l\, .1 ni’ V , nr fornc other beaft td* burden. More hap' 
py tfi-in the v/onen of the Saliarn, and treated with 
; itai-.M- ntUTitiun b\ their hiilb^ui'^, they arc more ha- 
i\iih In tltiir diipol'itioiu. .Like other Arab women, 
tKi \ iW'in the e Iges of tin ir eyelids black with henna, 
iiiul [»; M»t tli 'ii h'(S red aihl yellow. 'I’heir children 
i.it i'- u.;!!! up \\ith irreit care, and arc not obliged to 
txlnl.it proofs of ilielr courage btToie they can l>e con* 
I'di 'ed as null, is the cullom in the delart. Avarice 

tilt principal dtfed in the ehaiadcr of the Monfclc* 
miin fi. They uoard their money with the utmoll care, 
bu y it in the taith, and in mai'y cafes die without dif- 
• '•vdiiig ilieir ferret even to llitir children. Mifers, 
iiviM. tanglier, fliould go to that country, \vhcr« 
they would Icatu mcaihsof economy; which would fhew 
ilitm, that, in companion with the Monfclemincd, they 
are them felves perfed prodigals. 

I he iM’dieina! applications of the Moiifeleminea, 
which differ not from ihofc of the Moin'geaiits and 
rtlur iiihabif lilts of the defart, are extremely fimple, 
but appeal futhcieiiily complex from the mummery of 
the priellg, who are the clepolitories of their medical 
f.:ic lice. I'lelh wounds are cuiiUrifed with a Iwjt iron, 
and then covered with herbs dipped in turtles oil anrl 
l ir. Ill headachs, a coinprels is applied with fuch vio- 
lence that the blood Harts from the forehead. In in- 
IciMiil difeafts, the general remedies arc regimen, rell, 
and a f .w maxims ot the Koran niyllerioufly applied to 
the riib dtd ptiits. 

MCl.M TEKLY Day, in Noith California, w'as vifit- 
e<l in 17S6 by La Peroiifc, who places it in 36® ^8' 
4V' N. Lat. and 12^^^ 40' W. l.ong from Paris, ‘it 
is formed by Vew-year Point to the north, and by that 
of Cyprus to the fouth; has an opciihig of eight leagues 
in this diredion, and nearly lix of ccptli to the caft- 
wanl, where the land 10 fandy and low. 'i‘lic fca breaks 
there as far av the foot of the fandy downs with which 
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the coall is furroiiiided, with a roaring which may be Monterey* 
heard more than a league oft'.- The p.nds north and . 

fouth of this hay aic high, and covered with trees. 

Thofc fhipswhldi are dtlirous touching there ought 
to follow the fouth coalt, and alter having doubled the 
I’oiiit of Pines, which flretches t/a the noithward, they 
get light of the prefideiicy, and may come to an an- 
chor in ten fathoms within it, and a little within tlic 
land of this point, which Ihtller? from the winds froai 
the oiling. I’hc Spanilh fliips, which propofe to make 
a long iiay at Monterey, arc accullomcd to bring up 
within one or two cablc\i lengths of the land, in lix fa- 
thoms, and make fall to an anchor, winch they bury in 
the land ol the beach ; tliey have then nothing to fear 
from the fouthcrly winds, which aie lometime.s vciy 
llriuig ; but, as they blow from the coall, do not ex- 
pole lliem to any danger, I he two I' rrnch frigates, 
which our author coinrnaiidcd, found bottom over the; 
whole bay, and arichoied four leagues fioin the land, in 
60 fathoms, loft muddy ground; but there is avety hea- 
yy fea, and it is only an anchorage lit for a few 'hours, 

•ill wailing for clay, or the clcaiing up of the fog. At 
fuU and change of the moon it is high water at half paft 
one o clock : the tide rifes feven feel ; and as this bay 
is veiy open, the current in it is nearly irnpcrccptibie. 

It abounds with whales; a genus of filhes, of which one 
/r/>i//^4> voyagers knew fo little, that they were furpri- 
ftd at their Ipoucing water! 

The coalU of Monterey Bey are almoft contioiially 
enveloped hi fogs, which caufc great difficulty in the 
approach to them* But, for this circumftance, there 
would be few more eafy to land upon j there is not any 
rock concealed under water that extends a cable's length 
from the ftore ; aud if the fog be too thick, there is 
the refourcc of comuig to an anchor, and tlitrt waiting 
for a clear, which will enable you to get a good light 
ol the Spanilh fctilement, fitualed in the angle formed 
by the fouth and call coaft. The fca whs covered with 
l^dicans. X'hefe birds, u Teems, never go farther than 
live or fix leagues from the land ; and navigators, who 
fiiaO hereaftenneet with them during a fog, may rett 
afTured that they arc within that fKlUnce of it. 

^ A licuienarit coloncl, whofc refidence is at Monterey, 

IS governor of the Cdlifornias : the extent of his govern- 
ment is more than 8oo leagues in circumference, but 
his real fubjeas confift only of 282 cavalry, whofc duty 
it is to garrifon live fmall torts, and to furniffi detach- 
ments ot four or five men to each of the 25 millions, 
or pariihes, cllablilhed in old and new California. So 
fmall arc the means which are adequate to the teftrain- 
ing about 50,000 wandering Indians in this vaft part 
ot America, among whom, nearly 10,000 'have embra- 
ced Chrillidiuty. l hcle Indians arc, in general, fmall 
and weak (a), and difcovcr'nonc of that love of liberty 
and indtpeiidcncc which charadcriles the northern nX- 
tioiij,, of whofe arcs and induRry they arc alfo deftitute. ' 

Their colour very nearly approaches thst of the ne- 
groes whole hair is not woolly ; ilie hair of thefi: people 
is lirong, and of great length ; they cut it four or live 
inches Iron the loots. Several among them have a 
beard ; others, according to the miflionary fathers, have 
never- had any ; and this is a qiieftiou which is even un- 
decided 


(\) 1 he chiel luij^ion ot the expedition fays they arc Jlrong^ but itupid. 
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fop|:eartft.Hecid6c] in the country. The governoTi who had tra- ground. There arc allb vail favannahs, abounding with Mt>cgcatt^ 
^veiled a’great way into the interior of thcfe land?*, and all forts of game. 

wh<i had pafTcd i 5 years of his life among the favagoR, Peroufe writes with gre^.t itfpeA of the wifi* and pi- 
affured our author, that thofe who had no beards had oils condiift of the Spanlih rndnonavies at* Monterey, 
plucked ihcnri up with bivalve (hells, that ferved them who fo faithfully fulfil the puipok* (#f iheir inllilutlon. 
as pincers: the prefideut of the miffions, wliohad re- Totally unlike the monks at Conci Pi'ins in Chili (kt 
fided an ecpial length of lime in California, maintain- that article in this iYh/)/*/ ), tiny have left tlu- hiy life 
ed the contrary it was difficult, therefore, for tra- ofacloillei, to give tlietnfelvLS up to c;ire>», foignes, 
vtllcrs to decide between them.*' The dilficulty, futely, and folicitudcs of every k-nd. riicy ii'.vii* d ilir 
was not great, l^y their own account, the governor of the frigalci to dine wuli tluin ;it liielr moTu.lh ry, 
had travelled much farlhi r into the country than the contiguous to which ftfiuds ih.* I u lian viliri v, CD'if'd- 
niiflioiiary ; and his repoit being confirmed by the evi- ing of about 50 cabins, which hrve ai d m Hi*: 4;-r-l has 
dcncc of their own Itiifes, was intiticd to unlimited ere- ti» 743 pufons of both fexes, compiiiiiig ihtir cl.ildicn, 
dit. , which coinpofe the iTiifiion of Saint (u- i>r Moii- 

^lliefe Indians arc cxlFemely (Ivllful in drawin;; the terey- ^rhefc cabins are the rnolf iniieiablt that aie to 
how; they killed, in the prefence of the I'rench, the be met with among any people ; they are loiiiid, fix 
fimllcll birds : it is true, they difplay an inexprrffible feet in diameter, by four in height ; fome flakes, of the 


patience in approaching them ; they conceal thcmfelvcs, 
and, as it were, glide along near to the game, fcldom 
fliooting till within 15 paces. Their iiiduflry in hunt- 
ing the larger animals ftill more admirable. Peroufe 
fdw an Indian, with a flag’s head fixed upon his own, 
walk on all fours, as if he were browfing the grafs ; and 
he pUyed this pantomime to fuch perfection, that all 
the French hunters would have fired at him at 30 paces. 


fize of ail arm, fixed iu the earth, and Mliicli npotoacli 
each other in an arch at the top, compofe tlu* l uf >cr 
work of it; eight or ten bundles of 11 raw, mtv ill ar- 
ranged over thefe flakes, defend the inhahitant*:, wf.ll 
or ill, fiorn the rain and wind ; and more tiiaii bilf uf 
this cabin reir dua open when the v^'cather td.c ; tluir 
only precaution is to have each of them two uv tliic: 
bundles of draw at hand by way (»f relVrve. 


had thjery not been prevented. In this manner they ap- 
proach herds of flags within a very fmall diflance, and 
kill them with a flight of artows. 

Before the Spanifli fcttlements, the Indians of Cali- 
fornia cultivated nothing but roaixe, and. almoft entirely 
lived by fifhtng and hunting. There is not any coun- 
try in the world which more abounds in fiih and game 
of every defeription : hares, rabbits, and ftagt are very 
common there ; Teals and otters are alfo found there in 


All the exhortations of the milfionaiijh Iiave i.cvcr 
been able to procure a change of this arclnUc - 

ture of the two Californias. Ffic Indians fiy, that thc\ 
like plenty of air ; that it is convenient to ftt fire to 
their houfes when they are devoured in them by too 
great a quantity of fleas ; and that they can build an- 
other inlefsthan two hours. The independent Indians, 
who as hunters fo frequently change their places of 
abode, have a llronger motive. 


prodigious numbers ; but to the northward, and during 
the winter, they kill a very great number of bean, 
foxes, wolves, and wild cats. The thickets and plains 
abound with fmall grey tufted partridges, which, like 
thofe in Europe, live in fociety, but in large companies 
of three or four hundred ; they are fat, ^ud extremely 
w*ell flavoured. The trees ferve as habitations to the 
mod delightful birds; and the oniitholo(^*fte of the voy- 
age flufled a great variety of fparrows, titmice, fpeckled 
wood-peckers, and tropic birds. Among the birds of 
prey are found the white-headed eagle, the great and 
fmall falcon, the gofs hawk, the (parrow hawk, the 
black vulture, the large owl, and the raven. On the 
ponds and fea-flvore are feen the wild duck, the grey 
and white pelican with yellow tufts, diflerent fpecies of 
gulls, cormorants, curlews, ring-plovers, fmall fea water 
hens, and herons ; together with the bee eater, which, 
according to mod oniithologills, is peculiar to the old 
continent. 

The country abtiut Monterey Bay is incxpreflibly 
•fertile. The crops of maize, barley, corn, and pcafe, 
cannot be equalled but by thofe of Chili ; our Europe- 
an culitvatoi% can have no conception of a fimilar ferti- 
lity ; the medium produce of corn is from feventy to 
eighty for one ; the extremes fixiy and a hundred. 
Fiuit trees are Hill very rare there, hut the climate is 
extiemely fuitable to them : it differs a littly from that 
of the fuuthcrn French provinces. The forell trees arc, 
the (lone-pine, Cyprus, evergreen oak, and occidental 
plane tree. Tlieie is no underwood ; and a verdant car- 
pet, over which it is very agreeable to walk, covers the 
6 upm.. Vol. II. Part 1 * 


The monks gave the moll complete information ic- 
fpefting the government of this fpicics of rcligiows com- 
munity ; for no other name can be given to the IcgKla- 
tion they have eftabhflied. They aiv fuperiors buth In 
fpiritual and temporal afiairs : ilic produds of the land 
are entirely enlrtiiled to tluir a^hninilbation. Tlu iv 
arc feven hours allotted to labour in the day, tv\o hours 
to prayers, and four or five on Sundays and fi HjvaI»., 
which arc altogether dcJicdtcd to rcll and divine wor- 
Ihip. Corporal puniihmenls arc inllided. on the liidiaus 
of both fexes who negled pious cxercifes; and feveral 
fins, the punifhment of which in F^urope is rclcrv'.d on- 
ly to Divine Jullice, are puniflicJ with chains or the 
Hocks. 

The Indians, as well as the miflionarics, rifcwiili the 
fun, and gt> to prayers and mafs, which lait an luun ; 
and during this time there is cooked in the middle of 
the fquare, in three large kettles, bailey meal, tiic grain 
of which has been roalled previous lo being ground ; 
ibis fpccicsof boiled food, which the Indians call j/zj/e, 
and of which they arc very fond, is feafuiud neither 
with fait nor butter, and to us would ppive a very infi. 
pid mefs. Every cabin fends to take the portion for 
all its inhabitants in a veifel made of bark : there is not 
the leatl confufion or diforder ; and when the coppers 
arc empty, they diftributc that which Hicks to the bot- 
tom to the children who have belt retained their h i?'oi<9 
oi catechifm. I'his meal continues three quarters of 
an hour, after which they all return to their hiboins ; 
fome go to plough the earth with oxen, otiicrs to dig 
the garden ; in a word, every one is employed in diffe- 
M m rent 
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M -nprajff.re.it t^omuln’ occupatluiis, an<^ aU^ays inhU-.’ the iup-r- 
in:cn'’aM^.•c of oiiC t)i iwtxif llu* r li)',i )Ji8. 

'i he wjmt'n a-o with lililc tlh. but t!ie raie 

uF their lionfeA ifery, their chlMmi. ami roafting atvJ 
(Mindiiiir the fcwrial grains: thi. Itll Dpiratloii is vi!y 
i()n|r and lal)')rioii 8 , htcaiife they ha\c no other means 
of cioin^ it but by ciufliing the ^rr^in in pieces witli a 
cylimlet upon a fh)ne. M. <le LaM;'lc', benijf a witnefs 
nf this operation, made the minionan'es a prcfeiit of his 
inih ; and a gtcatci fervice could not have been render- 
id them, aa by thefe means four women would in a 
il.iy perform tlc' w(*rk of a hundred, and lime enonyjh 
‘.1 1 1 "iina 11 to loin ti\e weul of their H-Cep, and t(J ma* 
ii'ihiwtiM'c co.iile iliifis. 

At noon the dinner wa*. armonncfd by the bill; the 
Indii'ins ihtli vioik, ard font to Ittch their la- 

liofis in ihi f.ir.u- vi llels ao at brcakfdil : but this fecund 
rnefs wa;. thl kur thtn the rrll ; there was mixed in it 
ruin ’.iud iiibi/v, and peafe and beans ; the Indians name 
>t , They rclurii again to their labour from two 

o'ddck till fi nr or five ; afterwards they attend even- 
ing pia)tTS, \iliich continue near an hour, and aie fol- 
lowed by a new ration of dtolt like that at breakfall. 
I hefe three dillrihutions arc fuflicient for the fubfdi- 
cnc^ of the far greater number of Indians ; and this 
vciy iKunmiical foiip might perhaps be very profitably 
adoptol in our yr-aie offcarcity ; fomc feafoning would 
ccriaiiily be nectfTdry to be added to it, their whole 
knuwlulge of cookeiy coiifilling in being able to roaft 
thi. j‘TC.iii hefoie it is reduced into meal. As the Indian 
women have no vifub of ea»th or metal for thil opera- 
tion, they perform it in la»gc bafkclB made of bark, 
over a liule lighted t harcoal ; they turn thefe veffcls 
wiih fi» Tiuieh lapidi y and ar^drefs, that they effeCl 
the fuelling and hurtling of the grain ^^ilhont huriitng 
llic Ivalkel, ihough it is made uf very combuftiblc ma- 
il liais. 

"i'lK corn is diftiibuled to them every morning ; and 
the fmallelt d.lhunlly, when they give it out, is pu- 
iiiihed bv whipping: luit it is very feldom, indeed, they 
rre cxpoled to it. 'rhefe puni/hmints are adjudged by 
In belli TT.Hgill I ales, called rfv/r/V/w/j ; there arc in every 
rniirnni three of them, chofen by the people from a- 
rvorgll ihofe whom the imlfionarics have not excluded: 
bi.l rlicft caclcpicsart like the governors of a plantation, 
j afTivi hcivgs, bliinl executors of the will of their fupc- 
ri. 11. : and llicir piiiicipal fiineHions confiH in ferving as 
lidiMcis in the church, and iluir maintaining order and 
an air of rorueii. plat ion. The women arc never whip- 
jtd in pnbl'c, l)iU in an irclofcd and fomewhat diflant 
place, Kd ptrhaps their cries might infpire too lively a 
tomp..Hion, which might ftimulale the men to revolt; 
thr li Idl, on the contrary, are expofed to the view of 
all iIkIi fvllowcitizens, that their pum’fhmrni may ferve 

ni e:;ainple. Iri gcntial they afk pardon ; in which 
4 ale the excciiliontr hffms tlic force of his ladies, but 
the nuin’nei- of them is never receded from. 

Tlie rewards are particular hnall diltribulions of grain, 
of which they nuke little thin cakes, baked on burn- 
i' g cojIs : and on the great fcftivals the ration is in 
beef; many of them eat it raw, efpecially the fat, which 
they ellecm tqnal t a the bcfl butter or cheefe. They 

in .ill animals with the greateft addrefs ; and when 
ihev are fat, they make, hke the ravens, a croaking of 


, .lure, divouriiig, at the fame time, the moft delicate M -nijearfi 
pjrts with their cye>*. 

'J'liey are f'-ccpicntly permitted to hii 't and fidi on 
ihcir own account ; aiui on their rerun they generally 
make the nilflionailes fome prefent in game and fidi ; 
but they alwayb proportion the c]iidnti*:y to what is ab- 
folutely necefl'.iry for them, alwajs taking care to in- 
rreafe it if they hear of any newgiirfts w'h j arc on a vi- 
ht to their fiiperiots. 'Phe women rc?.r fowls ab:)ut 
their cabins, the eggs of whicii they give their childicii. 

Tliefe fowh are the property of the T:i liana, as well as 
their clothes, arrd other little articles of honh liold fill’- 
iiitiire, and thofe iiceefriry for tire chaec. Th^re is no 
inllance of their having robbed eacli other, though their 
fafteningi to the doors conlilf ‘only of a fimplc bundle 
of flraw, which they place aciol's the entrance when all 
the rnh?bitauis are abfent. 

'I he men in the millions have ficiifieed tniieh more 
to Chrillianity than the women ; hecaufe they were ac- 
cuftomed to pobgamy, and were even in the cuilpm of 
efpoufing all the fUterb of a family. 'I'lic women, on 
llie other hand, have acquired the advantage of excUi- 
ilvely receiving the carcF'Ls of one man only. With 
this, however, it would appear that they are not falis- 
ficd ; for the religious have found it ncccflary to con- 
flitute themfclves the guardians of female virtue. At 
an hour after fupper, they havfc the care of fliutting up, 
under lock and key, all thofe whofe hufbands are ab- 
frnt, as well as the young girls above nine years of age; 
and during the day they aie entrulied to the fuperin.^ 
tendance of the matrons. 80 many precautions are ftilt 
iufufficient $ for our voyagers faw men in the ftocka, 
and women in irons, for having deceived the vigilance 
of thefe female arguffes, who had not been fiiificiently 
(harp^fighted. 

The converted Indians have preferved all the ancient 
ufages which their new religion does not prohibit ; the 
fame cabins, the fame games, the fame dreffes : that of 
the richeft wrrfifts of an otter’s llcin cloak, which co- 
vers their loins, »nd defeendri below their groin; the 
moft lazy have only a fimple piece of linen doth, with 
which thej arc furnifhed by the miffion, for the pur- 
pofe of hiding their nnkednefs ; and a fniall cloak of 
rabbit’s Ikin covers their fhoulders, which is faftened 
with a pack-thread under the chin ; the heid and the 
reft of the body is abfolutely n4ked ; fome of them, 
however, have hats of ftraw, very neatly matted. The 
womens drels is a cloak of deer l];iu, ill tanned ; thofe 
of the miflions have a cuftom of making a fmall bod- 
dice, with fltevts, of them; it if thiir only apparel, 
with a fmall apron of rulhes, and a petticoat of flag's 
ikin, which covers their loins, and clefcends to lift? middle 
of the kg. 'i he young girls, under nine years of age, 
have merely a fimple girdle; and the children of the 
other fex are quite naked. ' 

The independent favagea are very frequently at war; 
but tlie fear of the Spaniards makes them' refpeft their 
miflions; and this, perhaps, is not one of the lead caufes 
of the augmentation of the Chiiftian villages. Their 
arms arc the bow, and arrow pointed with a flint very 
(kilfully w'orked : thefe bow»8 are made of wood, and 
Ihung with the finews of an ox. Our author w'as af- 
fured, ihut they neither eat their prifoners, nor their 
enemies killed in battle ; that, neverthclefs, when they 
2 had 
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had vanqulrticd, and DUt to death on llie field of battle, np every fort of vegetation in the defcit, they ftrike Mmr 
chiefs, or very courageous men, they have eaten fi»me tlieic tents, and appm-'cli flic Ni gro ccmilry to the 
pieces of them, lefs as a fign of hatred or nveiige, tlr-n fouth ; where they i Lfide nrtil the raiiis romrnenc.', fr^ 
as a homage which they pai l to their valour, and in the month i>f July. tlhia time, hn\i ig p iivh.-ifcd 
the fell pcrfualion that this food wouM he likclv to corn, and other niceflarics fonn the Negife., i!i tx- 
incTCufc their own courage. They fcalp the vanquifli* change for (alt, they pgain dtpait to the no: f h.W'.Hi!, 
ed as in Canada, and pluck out their eyes; which they and continue in the defert the rains arc ovtr, and 
have tire art of prefiTving free from cornipiion, and whit h that part of the country becomes burnt i-p .^n 1 narici'. 
they ca''efu!ly keep ?9 precious figns of ihtir vuffnry. “ I his w'andering and rtltkfs w5\ of l:fV, wl i!j it 
l*heir cuilom is to burn ihtir dead, and to depofit thtir inures them to hardihips, (Ircngihvr.';, .it the fiinc t rcic, 
aflies in morals. the bonds of their little focicty, and ne^tcs in ih, m an 

MOORS, in common language, are tlic nativcs of aviMfion tow'aids (Irangcrp, v^hlch iii abi.ofl ifin.rmfjunt- 
Morocco, of whom an account is given under tlutt able. Cutoff fri>m all iiiuicouii'c wiih livd'/cd n i- 
titlc in the Kneye/opa'din ; but there is another people, lion*, and borifting an a.ivantage over the N.g’ Kf, bv 
a mixed race, called alfo* M oors, who lead a wander- poncHing, though in a very limited dcg-cc, ilv^- krn»vv. 
ing and paftoral life- in the hahitahlc parts of the Great ledge ol Utters, they are at once the va'i eil and jirom!- 
Dcfeit, and in the countries adjacent to it. Of theoii- cll, and perhaps the moll bigotted, ferodou-, an* into 
gin of thefe Mooiidi tribes, as dillirguifhed from the Icrant, of all the nations on ilie earth ; CiJu bli.in^ 'u 
iiihabitai.ts of lluibary, nothing farther feems to be thtir charadter the blind fupe.iliiioii of the \'i gio, vdib 
kuowm than what is related by John Leo the African ; tl*.e favage cruelly and treaclrciy of the Arab.” H : 
whofc account n.ay be abridged as follows: for them Mr Park would have accomplill id the iit.Tad*: 

Before the Arabian conqueft, about the middle of objedl of his mifTion, and have rtacbrd 'l\)inbi;i tuo, n I 
the feventh century, all the inhabitants of Africa, whe- even Houifa, with no other danger thnn whhtaiilt'i n:- 
ther they were defeeuded from Numidians, Phccnicians, ceflarily from the climate, fnun wild bcalU, ?iu1 from 
Carthaginians, Romanr:, Vandals, or Goths, were com- the poor accommodation aif mded in the huts of t/K In 1- 
prehtnded under the general name of Mauri or Moors, pitablc Negroes. The wanJciing Moois, howevv i , )m\c 
A ll thefe rrations were converted to the religion of Ma> all been taught to regard the Ciiiifii in name vv.-tli i i- 
bomet, during the Arabian empire under the Kaliphs. conceivable abhorrence ; and to conlitlcr it i tutlv ny 
About this time many of the Numidian tribes, who led lawful to murdtr a Emopc.in as it would be to kill a 
a wandering life in the defert, and fupported themfilves di»g. It U, therefore, much kL finp.iimg tliut om tra- 
upon the produce of their cattle, retired fouthward vcUcr did not prccred farther along the banks • f ilnf 
acrofs the Great pefert, to avoid the fury of the Ara- Niger, than lliat he tfeaped tl c fnarcs c f lo rtUuikfv 
bians; and by one of thofe tribes, fays Leo (that of a people. 

Zanhaga), were difeorered, and conquered, the Negm MORTNDA, is a plant, of which a very mcsigrc ik- 
nations on the Niger By the Niger, is here undoubt- fcription has been given in ihc Enydfip^edht^ thomdi it 
edly meant the river of Scneigal. which in the Mandingo w of much importance in oritonal commirce. It is ci.l- 
language is called or the Black lUver. livated to a great extern in tlic province ot ALil. -i it In 

To what extent thefe people are aiow fpnead over the £aft Indies, wlure it fnrinfhts 3 valu.ibic dye Kiiff ; 

the African coni iiicnt, it is difficult to afeertasn. There and is thus deferibed by William Hunter, Lfq; in the 
is reafon to believe, that iheit dominion ^.ftfetches from fourth volume of the Afiatic Ktfearclie.^ : 
weft to call, in a narrow line or belt, from the mouth It is a tree of a middling f:7c ; t!ic foot bianein ; 
of the Senegal (on the northern (ide of that river) to the trunk columnar, ertef , covcied with a fcabnms bark, 
the confines of Abyirinia. Mr Park deferibes them as Branches^ from the upper part of the trunk, fcattccd ; 
refembling, in complexion, the Mulattoes ol the Well of the lliuAure of the trunk, l.euv. i (lemiiial^ oval, 
indies, and as having cruelty and low cunning ptdlured obtufe, entire (mature), oppoiite, dciun’atcd, ovate, 
in their countenances. “ From the (taring wildnefs Jn pointed at both ends, fmooih, with very ft'.ort pctioleK. 
their eyes (fays he), a ftranger would immediately ftt AV#^ai/rj, lanced, very fmalk withciing. PidimiLs^ f 
them down as a nation of lunatics. Phe treachery and the axils of the leaves, k.lilaty, beaiiii'i an aggicgate 
malevolence of their charafler arc niaiiifcfted in their flower. common iceeplatk rouiulifh, eolleduig 

plundci ing exciiT lions agaiiilt the Negio villages. Often- the fcfllle flowers into an iriegular head. i\ri.inih, 
ti/rcs, without the fmalldl provocation, and foinctimfs mull entire, icarcc obfeivable above, one ptial- 

iindtr tfie faireft profi-ffions of frieiidihip, tbty will fud- led, funnel-form. TnIu’^ c)lind!ic : J!'.rdtr, live cle»i ; 

dculy feize upon the Negroes cattle, and even on the the lanced. S.’aimN : FlLinitutA'^ five, threiul- 

luhaiiiiants themfelw. The Negroes very ftldum le- form, ariling fn'm the tube, and adlu iingto it throuj«li 
taliute. The eiitefpriiing boldnefs of the Moors, tjieir two thirds of their length, a Irttle ihuilti tlmu the lube, 
knowledge qf the country, and, above all, the fiiperior yinihasy liixar, eredt. Venn, btiieiih, four ctl- 

flectnefs of their hoifes, make them fueh formukiblc ene- led, containing the nidininiis of four feeds. 
mks, that the petty Negro flates, wllich herder upon thread foim, longer than the liamtns. i//;/r/i7, tw 
the defert, are lu continual alarm while the Moorilh ihkkilh. PtrLurpy cunumm, irregular, divided on the 
tribes nre in the vicinity, and aic too mucli awtd to (uilj|ice into irrrguUi angular fpates ; corr.pofed (d ber- 
think of refillance. • ries, pyramidal, conpreiTed on all (nV:? by ihr 'v.tnt 

“ Like the roving Arabs, the Moors freqiuiuly re- ones, and cunertted with them ; loppid ; eoutalr.li.g to- 
movi- fnim one phue to another, aecording to the fea- wards the bate a flcfhy pulp. Sitdjy in efch l.<-iry (fjiir ; 

Inn of the year, or the convfiutrte of pallm.ige. In towards the piiir.t obi' i g, t:.t£ri;al!y cl^ 2 i^e:■ uiUi ..uiy 
the n.uiuh oi I'ebiuary, wLeii the hial of the lun leorchts angular.** 

M The 
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Morion The Iprcies here defcribed the morinda arhorea /i’- 
ll dun: lilts Jolitiiriis of Liiinaeua. It i^rows bell in a black 

rich foil, free from tlonts, in fit nations moderately moilk, 
^ loo high, yet fnlliciently elcvalctl to prevent the 

rjiii water from Ikagnating, and where a fupply of wa- 
fei can be had for the diy months. As the colouring 
matter, for which alone it is valuable, refides chiefly in 
the hark of the root, the fm all I wigs, whiili contain 
little wood, bear a higher price than the larger pieces, 
i he natives employ it in dyeing a pale red, or clay co- 
lour ; which Mr Hunter fays ia more valuable for its 
durability than for its beauty, 'i’hey likewile life it in 
dyeing a daik purple or ihocolaie colour : but for the 
piocils, ill both caUs, we mull refer to the oiiginal inc- 
jnoir, 

MORION, in botany, a name given by the ancients 
to a kind of nighifhade. Sec Solanum, EucycL 

MokioN, in anciiiit mineralogy, a name given to one 
of the lemiptlliicid gems, more commonly called pram- 
Eliott. It is a Hone appearing exteinally of a fine deep 
black ; but when htlii up sgalnft a candle, or againlt 
the fun beams, it gives a very beautiful red in difl'crcnt 
dtgrccH. 

MOSI lAIRA, orMrsHAHfiREH, penfion or allowv 
ance in Bengal. 

MOvSS, the name given in Scotland, and we believe 
aUo in fomc parts of England, to what is more pro- 
perly called a monifs^ a Jvn^ or a log. On the forma- 
tion of thefe mofles foirc conjedtures have been haaaid* 
fd in the Encyclopttdia^ whore the reader will likcwtfe 
find a copious accouiit of the method which has for ma- 
ny yeais been fuccefsifully employed to convert the Moss 
ov Kincaroinf into an arable foil, or rather to remove 
the fubHance called mofs or peat from the rich foil which 
IS fouml below it. A method, howxver, has been in- 
vented by Mr John Smith of Swdiidrig-muir, in the 
Ihire of Ayr, for atlutdfy converting the lubAance called 
mofs into a vegetable mould, which has been found by 
txnciience to carry rich cropn of corn, hay, potatoesi 
&c. Of this genilcman’s pra^ficc we have the follow- 
ing account in a fmall pamphlet publifhed in Edinburgh, 
lyyH, by Fairbairii and Dickfoii. 

“ i'hc iirll thing to be done is to maik off, and cut 
out, proper main or mailer drains, in order to carry off 
the fupcifluous water, taking care to prefervt the great- 
cR polTible level ; which drains are fo couilruiled as to 
divide the field into inclofures from fix to ten Scotch 
acres. If the mofs hangs or declints, the inclofures 
may be of any dinicnfioii whatever. The dimenfionsof 
thrle drains whtii firil made aie eight feet wide, by four 
and a half feet deep, declining to two and a hall Ret 
at bottom, and colt at the rate of one ihilling per fa 1 of 
tighuen and a half feet, running meafurc. The ridges 
air then to be marked off regularly, fix or feven yards 
broad, formed with the Ipadc in the manner following. 

“ Iri the centre of each ridge, a fpacc of about 20 
jiiches is allowed to remain untouched, on each fide of 
wliich a furrow is o^Kiicd, and turned upon the un- 
touched fpace, fo as completely to cover ii (like what 
is called the fe»*ring of a gathered ridge). Thus be- 
gun, the woik ii continued, by cutting with the fpade, 
ill w'idth about 12 inclus, and ttuuirig it (*ver to ap- 
ptarance as if clone wiih a plough, until you come to 
the diVifion furrow, wliich flioufd be two feet w ide, cut 
cut and thrown upon the fidts of the ridgco. The 


depth of the divifion furrow ie to be regulated by cir* 
cuinllances, according as the' nicifs is wet or dty, but 
fo as to anfwer the purpofe of as it were bleeding the 
mofs, ami condu<^tiiig the water to the main drains. 

“It n.ay be here obferved, that the fiicccfs of the 
aftercrops depends very imicli upon a proper formation 
of the ridges. They mnli not he made too high in the 
middle, for there they will be too dry like a peat, up- 
on which the lime cannot adf, and near the fin rows they 
will be too wet, which is ecpially pit judicial ; they 
iliould therefore be ^oin 1 ru 6 fed with a gtiille declivity 
to the furrows, fo as the rain which falls may rather 
filtrate through the ridge to the fuirows tlian run 
quickly off the furface. 

“ The next operation is to- lop-drefs the ridges with 
lime, at the rate of from four to eight cludders per 
aere. Five WinchcHcr buff els make a boll, and eight 
bolls achaldcT of (hell lime, pioducing lixtecu Lolls pow- 
dered lime. The quicker ilie lime is put on after being 
flacked the better. 

“ '1 he proper feafon to prepare the mofs for a firft 
crop is early the preceding lummer ; in that cafe the 
lime, aided by the heat, the after rains, and the winter 
frofts, makes confiderable progiefs in the proerfsof pu- 
trefadtion^ confequently forms a mould to receive the 
feed. 

^ •• Though oats have fometiraes fucceeded as a firft 
crop, potatoes have been found greatly preferable. The 
method of planting them is fimplc, and attended with 
little expence. 'i he mofs, prepared by ridges, and 
limed as before defcribed, beds for the potatoes are, in 
the ^ring, marked off, acrofs the ridges, five or fix fett 
broad, with intermediau fpacei of about two feet, as 
(unowa or trenches. The Jbtds are covered over with 
a thb ftratum of dung, about cighteeen fingle-hoift 
carta tts an acre, the cutting of the potatoes arc laid 
or placed upon the bedSt about ten or twelve inches, 
afuiider, and the whole covered over with a thin ftra- 
tum of mofs from the intermediate trenches, which ia 
followed ktioth'er covering from the trenches when 
the potatoe plaote midur their appearance 5 the co- 
vering in whole four «>r five inches. In this ftatc they 
remain without any hoeing till the crop is taken up, 

The produce on Mr Smith’s mofs has never been Itfs 
than from fifty bolls of txccllcnt potatoes, eight 

Winchefter bumtls to the boll, and the bulhel a lude 
heaped. 

When the potatoe crop is removed, the ridges are 
again formed as before lUlcribed, and the divifion-fur- 
row cleared out. In performing this part of the work, 
it will naturally occur, tliat a great part of the manured 
fuifacc will be buried in nlliiig up the trendies -between 
the potatoe beds ; but that in iioi the cale ; the work- 
man makes two cuts with iHe fpade, at eighltui indies, 
diilance, upon the fide of the trench another, cue fooi 
from the edge of it, as deep as the trtnch ; which, in- ' 

Read of turning over, he preffes a foot forlvatd into the 
trench, which is continued the length of it ; and when 
he conies to the other fide he dots the fame, making 
both meet, and fo proceeds; fo that no part of the ma- 
nured furface is thrown down, and the ridge is left in « •t-l- - 
the fanic form as before the lazy-bcds’^ were made. viilt^arSco* 

“ When the potatoe crop is taken off, and tlic ridges fi‘hj»hrafc 
formed aa btfi/re defcribed, ility n main in that Rate 
liU fpriiig, when oat» arc fowii (a wet or dry feafon has 

from utoe. 
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M»*iV from cxperieaec been found a matter of indifference), 
'and harrowed in with a fmali harrow drawn by two 
men. Four men with cafe harrow at lead one ac re one 
rood per day, two and two by turns with the harrow, 
and the other two in the iiuerim with fptules, fmooth- 

the inequalities, breaking and divid.n^ the mould, 
and clearin^^ out the divifion furrows ; which lad in all 
operations upon mofs are cflentially ntcclUry. The 
early or hot Iced oats are always picfcircd for Iced. The 
late or cold feed ruiia too much to draw, lulls down, 
and btcoines iloomy, confequently the grain is of mean 
quality, and uiiprodudlive iu meal. 

“ The produce of the firfl crop of oats after potatoes 
13 fcldom lefs than ten bolK per acre, the Linlithgow 
boll of fix Wiiidhedcr b.^fhels, and eouiiderably more 
has been known ; as good grain in quality, and meals 
as well as any iu tlk country. It has been fold when 
growing, what is called upon the foot, including the 
draw, from eight to ten pounds per acre. 'l\i prepare 
for a fecond crop of oats, tlie ridges mull be dug acrofs, 
and tamed over iu the mantier before deicril>ed, and the 
divifion furrows cleared out as foon as convenient after 
the firit crop is removed. 

^uch is the effe^ of lime in confolidating mofs, aid- 
ed by the draining, that often after the fecond, and :i]- 
ways after the third year, it can be ploughed by horfes 
within two bouts or Pitches of the diviiion furrow ; and 
- alfo harrowed by horfes, and the crops taken off by 
catts. 

** iMve and often ffx confecurivc crops of oats are ta«> 
ken, without any other manure than what j*t received 
the firfl year for potatoes, without any apparent fig ns 
of it being exhautted. The produce of the firft two 
ctops of oats baa been mentaooed to be ten boUt, and 
the third, fourth, fifth, a^d fixth, produce (irom fix to 
tea bolls, per acre* The , ittofii is now turned into a 
feemtng rich dark brown, mouldy and what reodevsil 
te& produ^tve of corn crops At fourth, fifth, and 
fixth years is, its naturally tuiiipi|(ig fweet and 
hixuriaot grsfles. The foft naeadoar grafs^ the daify, 
fosne pUtntsin, but principally the white ^«i%er, are the 
moff prevalent gr^ifies } or more' probably, it may be a« 
Icribed to thefe crops being ploughed, In place ot being 
dug with the fpade, as the former years were. Along 
with the fifth Or fixth crop of oats, rye grafs is fown, 
which, with the natural grafles in general, produce an 
abundant crop of hay. 

** If the mofs in the original date has been wet and 
fpongy, it will be found to have fubfided foinc feet af- 
ter the third or fourth year’s operation has been per- 
hirmad ; but care muff always be taken to deepen, 
clear cut, and keep clear the main drains aod the divi- 
fion furrows, to prevent a fupcrabundance of moiffurc, 
which would Infallibly be'the cafe were they negleAed 
•in confequence of, the fuhfidence of the mols. indeed 
mofs of all forts will fubhde Icfs or more, in proportion 
as it has bspcn dry or wet iu its original Hate ; at the 
fame time, as ftated before, care mutt be taken not to 
lay it too dry, but to keep in a proper degree of tempe- 
rature between thefe two exti ernes.” 

By having rccourfe to the pamphlet from which this 
extract has been made, the reader may fatisfy himfelf 
of the real advantages of this fpccies of agriculture, 
'i'hc author calculates, with much apparent lairnefs, the 
•expence of improvement, and the value of each crop, 


and concludes that no w'affe can be improved wiih cquid 
advantage as mofs. It mull not, however, be conceal- '"“t 
td, that we have hcaid practicHl farmero, who ftemed 
to be acquainted wiili the fuhjeft, give it as ll eir opi- 
nion that this mode ci cuirivation aulwerb only i 1 inollcs 
of no gieat depth ; though our uiuliur alTnms th?.t it 
has with great Iucclis btin pi2e.tiu.d by Mr t*iinith iii 
inolfes of llic depth of i ; l\el. 

MOTION IK I LL' IDS. Whin in the publication 
of this Svlil'lrmtht we had ar*^ivril at the title Fi rrn 
wt werelliuck with the importaiu-t given, iii fouiC of 
the join na!&, to Kx^trivuni^il R^jHuxIms vj W itir-. 
CfiiLvrnin» tie i\ ivLtple of the laltt il cohiniun.iii'i^ti r* 
A'lolion in FiuiJ.:^ applied to the i',sp}arai\'tTi o/ 

}/ydraulic Phenomena, (^f thc;{c rclcuul.cs we iutfrif.- 
td to lay ail abridged account before nnr uadcM la.di* 
the prtftnt title ; but having examined the woik » 
lome attention, we find in it hardly any tiling of 
qiicticc which the mechanical plulufophcr may i:ot Iu* i 
fiorn cui* articles of Iduicfs and R i v i p. 1 . 

the /Ciicyclop^tdiit. Thai our rciulcrs, liowevLr, !uay fi » i 
foircthii.g urdcr a title to which we railily rcriri»- 1 
them, wx* thrill, iu the words of NiciioUou’s Join nil • t 
Natural Fhilcfophy, o:c. inform them wlut Vtiitiii fi 
work rem ains. 

“ This author, who is profclfiir of experimental ohilo 
fophy at Modtiiii, has introduced an hori/oiital cuiuot 
ot water into u vcffcl filled wirh tlic fame tluivi at ud. 

This fficam cnieiing the veihl uith a ctilain vclocii), 
paiics through a poitiou of the iiiiid, and u then u • 
ceived ia an inclined channel, the bottom ui whuh gia- 
dually rifes uniil it pAFis over the bo'-dcr or rim oi the 
Yfffcl ilfdf. 'Phe cfl’cCt is found to be, not only ihrfr. 
ihc ftream iiitlf paflea out of the vcfl’cl through ili-: 
channel, but carnei along with it the Hiiid contaiiud. 
in the vtfi'el ; fo that after a (lioit time no more uf the 
fluid remains lliau was oiiginally below the apeiime- at 
which the fiream enters i'hib fact is aelopicti v.h a 
principle or primitive phenomenon by the author, imJer 
the denoininution of the lateral cunimiinicat'.on of n>i - 
tion hi fluids, and to this he refers many impoitant hy- 
draulic fdtts* He does not undertake to give an ex- 
planation of this principle, but Oiews tint the rmitiul 
attratlion of the particles of water is far fioni bting a 
fiiflicicnt caufe to account fur it. 

The fiiff phenomenon which the author propofcb to 
explain by this (ilablilhed piinciple, ts thcciniffiun of a 
fluid through ditrereiit adjutages appliea to the leiLi - 
voir which comaina it. It is known that the vein of 
fluid which iffiics from an orifice or perforation through 
a thill plate, becomes contradled, (o as to exliibit a lec- 
tion equal lo about 0,64 of the orifice itfilf, luopuljd 
to be circular ; and that the place of the g'-eaicd cen- 
t ration is ufually at the dtffance of one lenii-diunu tcr 
of tlic orifice itfelf. If a fmali adjutage be adapted to 
the orifice, having its internal cavity ot the fame cunoi- 
dal foim as the fluid itfelf affects in chat interval, the 
expenditure is the fame as by the limple orifice. But 
if at the extremity of this adjutage a c)lindric tube be 
affixed, of a greater diameter than that of the contraCl- 
cd vein, or a divergent conical tube, the expcnce of fluid 
incrcafes, and may exceed the double of that winch 
paffes thiough the aperture in the thin plate, though 
the adjutage pofrefs an horizontal or even afctndlng di* 
reftion. 

B, 
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By i)jc iijtprpofitioii of a fmall adjutag*', adapted to 
tlif ii>im of the contiacttf! vein, V(.ntu»i aferrtasned, in 
ll'f fiid phice, that tlietc in an iiicit-i'le f)f vtlncitv im the 
IiJh's he tfi pIo)fd, though ihe vtlocily of cmilfion it- 
♦cir hi' Jtfs than that of the llrcam xvliich ilTues horn a 
hole i:i a thin plate. 1 le •dterwauls f»ruv<r, by thi 
th:t Ti.e i’ lttior velocity and expcndilinc of fluid, 
wl’.ieli i‘ incTciftd tlnonj.'h lubc*B, tvrn lu the hoii/on 
t.d (^r i(eini!ii)g dii;Ciion, i^ owing to the pirlhnc of 
il l. aln.ofrjhtre. If the fmalleii. IkiIl* U’ n*adL* in the 
fide uf the tube rear the place ol contraction cf the 
win, the irienafcd fxptnilituie dois not take place ; 
.u.il vlu'n a verlica! tube ia il^fertcd in iiub a hole, the 
lowc" eiu* of which tube is iiiinidrui in water or mer- 
cury, it i.i fonr.d that afpiration lakes place, aiu! the wa- 
ter or iwuu'Y nfcM ; and thi.i afpirdtion hi conical 
tubes io bfii i'.i p’^opmlion, as llit place of iiifertioii of 
lliC uprigtil tube i'l in^irc remote from the fe^\ion whtie 
the preatefl rontiaCiion would have taken place. And, 
ladly, the difference between the cxjKuiditure of fluid, 
through ail oiifice made in a thin plate, and that which 
is ol'feived thioiigh an additional tube, does not take 
place ill vacuo. 

'J’he influence of the w'cigbt of llic atmofpherc on 
the hotizoiital or afeending flux being thus cllabJin.ed, 
tlic author coididers it an a fecondaiy caiifc, teferahlc 
to, and explicable by, hid principle of the lateral com- 
inunlcatlon of motion in fluids lii conical divergent 
tubes, for ixaniple, the e.fftdt of this lateral communica- 
te. u u>, that the central cylindrical jet, having for its ba- 
bs the fc^flon of the contracted vein, carries with it the 
Literal fluid which xvoiild have remained ilagnant in the 
isdaigcd part of the I'one. Hence a vacuum lerde to 
be produced in this eiilaigcd part which funounds the 
C'uLtal cylindiic llrcamt the prcffurc of the atmofphere 
becomes active to fiipp^y the void, and is excited on the 
f’jrface of I lie reforvoir, fo as to inereafethe velocity of 
The fluid at the interior extremity of the lube. 

'riie author proves, that the velocity or total cxpen- 
riltnic of fluid through an aptilurc of given diineniions, 
may be iucrcaK'd by a proper adjutage in the propor- 
tion of 24 to 10; he applies ihisrefiilc to theconftruc- 
til in of tlie fuiintls of chinnneys. lie determines the 
hifs of emitted fluid, which may be fufluined by finuo- 
.biy ill pipes. He fhews by experiment, that a pipe 
which ia tnUrged in any p.irt affords a much lefo sjuan- 
tity of fl'iid tiian if it were throughout of a diameter 
to tliat of its fmallcff feciion. 'This, as he rc- 
oraiks, h a ( ircumitance to winch fuiflcietii attention 
h is not been paid in the conllrudion of hydraulic ma- 
ihiiies. It is not enough to avoid elbows and contrac- 
tions ; fiT it fornelinits happens that, by an iiitcrmc- 
rliaic cniaigcment, the whole of the advantage arifing 
from other judicious difixifitions of the parts of the ma- 
cluue is lott. 

iii!.re are two caiifea of the incrcafe of expenditure 
Thioiip;h defeending pijx's. The firlt is owing to the 
Iitcial ^ornmunicatuMi of motion which takes place in 
ileLtm’ing pipes, in the lame manner as in thole which 
poTvf^ an hi)n/v>ntal fit nation ; the L cond aiifu from 
the at fleration by gravity which lakt-’ place in the 
fluid while It ftillb itiTorgli ih * dclceniu g tube iiiij 
fecond J^iiid of augmenuiiou was known to the antieuts, 
ffioiigli they pofftfied no gondthtory iior decifive txi'c- 
jiiutnU rtipeCii'ig ii. i be author endtavouis to 
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blifii a lheo*7 on the principle of virtual afeenflon com- Meton. 
binttl witii the preflurc (ff the atmrifphere- His de- *— 
d'l^fions are ei'.ufivmtd by experiment, in whi-h he has 
tiiiceedcd fo far as to fiparatc the two caufes of aug- 
n.tntutioR, and nflignid to each their reljnctive degree 
of irfim*n<*e. 

lh* L'l?or Venturi then proceeds to different ol'jf^s 
of ei quiry, to whieh hi- pnucMplc ftemecl at.pl (Mbit*. 

He gives the ihci'iy tf the water blowing rnaelilue (fee 
ly.'iTi’R Il.t *ivinj hliiihiue in lh:s Sufpl j, anc^ lie dtter- 
iTiines by calculaiion the quantity of air which one of 
thefe macbiiiirs (an afloid in a given time. He oh- 
feivc.;, iliat the natural falls i/f water in the mountains 
nlwa\s produce a local wind ; and he evtn thInkH, that 
the falling flrean.s Ml the intermil paitsof riicninlaii's aie 
ill l(»me iiilbinces the eanfe uf the winds which iffue fiom 
caves. Fie provts, by the fads, that it is poflible, in 
certain inffances, to carry off, without any machinery, 
the waters fiorn a fpot of groi.nd, tliough it may be 
fituated on a lowir level than that of the ciiannd which 
is to receive the water. 

'J'he whirlpools, or circular eddies of water fo fre- 
quent in rivers, aie, according to the tlieory of our au- 
thor, the eft'ed of motion communicated from the parts 
of the current w liich arc moll rapid, to thofe lateral 
parts which are lead fo. In the application of this 
principle, he points out the ciicumllanccs adapted to 
produce fuch eddies at the furface or at die bottom of 
rivers. He concludes, that every movement of thia 
kind deflroys a part of the fotcc uf the current, and 
that in a channel through which Wattr conftantly flows, 
the height of this fluid will be greater than it would 
have beeo if the dimenflons of the channel had been 
uniformly reduced to the mcalurc of its fmallelt fee* 
tion, 

'^lliere is another kind of whirling motion Tome what 
different in tts nature from thefe lalt. It is produced 
in the water of a refervoir^ W;hen it is fuifered to flow 
through an horiaantal orifice. The author deduces the 
theor)^ of ditfe vortices from the dodirine of central 
forces. The form of the hollow funnel, which in this 
cafe opens through the fluid of the refervoir, is a curve 
of the 64th fpecics of the hues of the third order, enu- 
merated by Newton. Theory and experiment both 
unite here iii proving, that it is not only poflible, but 
that there leslly cxifls in nature a vortex, tlic concavity 
of which is convex towaids the axis, and of which the 
revolutions of it.s different parts follow the ratio of the 
fquaie of the dillance from the centre. I)anitl Ber- 
noulli was ill the wrong, in his Hydrodynamics, to rc- 
procch Newton for having fuppoled a vofi^tcx to be 
moved according to this law. • 

In the latt place, the autFior ciui^.ders that lateral cr-m- 
miinicatioii of motion which takes place in the air as 
well as in iFie water. This is the oauie of luch local 
and partial winds as foir.eiimes blow contrary to the di- 
rcCliori of the general wind. It is by virtue of the 
fame principle, ih?.t the rcfi.iiant vlbratimi, excited la- 
terally in the exlTcmity of an egan pipe, is commiini- 
ci'Ud to the whole column of air coniuined in the pipe 
iifcir. 

From the fame principle, the author deduces the aug- 
mentation of foice which found itctivc< m douicjl di- 
virgent tubes, compared witli tlioit of acvliuliical 
form. Oii this occaiion, Vx [joints out the rcir.arkoldc 

dilfo- 
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cl fFcitirfs appecr.to lake place betACcn the rc- 

<ibratii.ns of air cOTiiamed in a tube, and the fo- 
iioroiis pulfaii >i»‘^ (MOprr,;a[eil throu^^li 1)1^ open alrno* 
fplierc. See </////? A.r, Kucycl. 

In an anjKii(*'.s-, \'tiumi relates diffirre'it expCilmenU 
which he ha** n.c.de to determine the coiicti jjtnrt. and 
\«lin'lty r)i the fluid fjl micnis which prefs forward to ii* 
fi.e out I'f a refer voir h) an oriticc throu^Ii a tlrm plait. 
}le j n*vi'F, hy a very clear experiment, ih^t the con- 
lr.^dti«)n of the vein is made at a jrreater d'lhinrc from 
the orifice under llrong thaii uiidtr weak pielfures. fie 
explains v\hy, in a ti^ht linCf! orifice, the l.des of the 
carntra^ted vein corrifpoiui with the angles ofi the ori- 
fice and the angles with the fides. He examines the 
expenditure through a tube, the extremity of which is 
thriill into tl»e refervoir itfelf, according to the method 
of Borda in the Nfemoiis of iht* Academy of Sciences 
for the year i 766.’^ 

Tor a full account of the author's expcrimeirtSt and 
hU defluttions ficm them, we refer the reader cither to 
the original woik, intitlcd, RccLurchcs exp rimentaUs fur 
L Primipe ih t a Cnmnuinktithm Interfile du Mouvemfni 
dans It'S Fluides, cppllps u V Kxpltcat ’ton de diffcrcm Phi* 
fiumencs hydraul'uiucs. Par U Cttoyen 7. B» Fenturi^ 
Proft jfi'ur de Pa fi fus expirimeniale a Modcne% Menihrc 
de la ^(jcieli luu'tcnnv^ Lft- A Parts ihez Jlouelei 

J)uiroSt Rue du Jiurq^ N*" 940 — TheophiU Burrms^ 
Rue Haute ftuVile^ N 22. Ann. V^l, f7j)7— or to the 
2d and 3d voU of the valuable Journal Irom which this 
sbflraA is taken 

MOURZOUK, the capital of Fe 7 .%aii in Africa, is 
fituated on a fmall nver^ and fupplicd with' water from a 
multitude of fpringD and wells. Being fi^rmerlv built 
of ftcMie» it ftill retains the appellation of a Cntiiiiati 
town ; and the medley which 11 prefents to the eye, of 
the vafl ruins of ancient buHdiogs, and the humbje cot- 
tages of earth and fend that form the dwtlUngsof its 
prefent Arab inhabitant St is fm^Urly grotefque and 
Itiangr. It is firroiraded by « mgh wallr which not 
only affords the mcfuis of dcfencCi imt enc^a the go- 
vernment to coDed» at its three gates^ a tax oiyiall 
goods (provifioDS excepted) that are brought for the 
fupply of its people A caravan fets out anmially from 
Mefurata to this place; and hence the F< 27 .ancre theni- 
f'lvcs difpalch every year a caravan to Cafhna and ano- 
liier to Bornou. For the latitude of Mourzouk, fee 
Fi'zz\n ill this SuppL Dr Brookes, in his Gazetteer,, 
places it in I 5' E. 1 .oiig. 

MQWAZZEF, in Bengal, fixed revenue. 

MOZAR'L', the celebrated German niufii'ian, was 
born at 8al;(biirg in the year 1756. His fatlKT was 
dlfo a rmiiiciaii i>f iume enuiience, but not to be com- 
pared wuib ihe Ion; of wlioin we have the foUowmg ac- 
count in one of the moritlily mifccllaiiies, taken by Mr 
Imliiby from fome biograplucal fkelclicb by two eniinciU 
German profcfroiB. 

At the itjc of three years, young Mozart, attending 
to the leffons which his filler, ilien I'everi years old, was 
receiving at the harpfichoid, he became captivated w'ith 
haimoiiV ; and when The had Kft the iniirumeut, he 
w'oiild iiillaiuly place himfelf at it, find the tlprds, found 
them with the livelictl joy, and employ whole honrb at 
the txtreife. Tii:. lather, urged by Inch t.nl) d.dlb.- 
kii’g ludicdilons ui gtiisiia, immediately *0 ter.ch 

him fume bale airy ; and foon perceived ih-.i h. ; •;i’ 


improved even Inyond the lu.nes he had formed of him. Moi.ir-. 
Half an houi was generally li.fhclciit for his acquit iiig V"-^ 
a minuet or a liille fon/, which, when once learned, 
he W'ould of hin blf piiform with la'le and ixpieilion. 

At the age tS fix yens he had nude fncli a prtiguls 
23 to be able lo compofe fmrt pieces Kir the hacpli- 
chord, which his father was obliged lo eornniit to pa- 
per for bin. From that time nollimg made any itii- 
puflion upon him but liaruuMiy ; r.itd mfmiine arnufe- 
meiits loll all their attraction.- unlefs mui'.e had a fliartc 
in them. He advanced from day lt> day, not by ordi- 
nary and infcnfiblc degice-s, tut with a lapidity v^hkU 
hourly excited new fuiprilc in hb parciitb — the happy 
witnen'cH of his piogrtfs. 

His father returning home one day with a H ranger, 
found little Mozart with a pen in his hard. “ Wiiat 
are you wiiting," laid he ? ** A concerto for the lurp- 
fichord,'' replied the child. “ Let us fee it (le-oincd 
the father); il is a marvellous concerto williciit dt-nbt.’' 

He then took the paper, and law nothing at fit It but a 
mafs of notes mingled with blots of ink. by the mal ad- 
drefaof the young compoftr, who, unlkilled in the ina 
nagement of the pen, had dipped it too freely in tint 
ink; and having blotted and frneared his paper, had en- 
deavoiued to niakc out his ideas with his fingeis ; bnl 
on a cloftr examination, his father w'as loil in wonder ; 
and his eyes delighted and flowing with teat!), became 
rivetted to the notes. “ Sec (exclaimed he to thtf 
fttanger) how juU and regular it all is ! but it is im- 
pe>niblc|Lo play it ; it is tern difficult." Il \> a con- 
ceite> (Rid the* eliild), and mull be praMifed till emc 
can play it. Hear how this part goes." Ik then fat 
down to pel form it ; but wa.s not able to execute the 
pzffitges with fuiFicient iluency to do Juliice to his own 
ideas. Extraordinary as his manual facility was uni 
veifally iillow'ed to be for his age, ii did not keep pace 
with the progreib of liis knowledge and in vein ion. Such 
an inllance of intellcdiial aelvancernent, in a cli i I only 
fix years of age, is fo far out of the coimnon nud of na- 
ture, that Wtf can only contemplate the fact with alio- 
nlfliment, and acknowledge, that the polfible rapidity ot 
mental maturation is not to be caicnialtd. 

in the year 1702, his falhci look, him and lo'a filler 
to MumVh, wheie he p.;rfoirntd a comer to kfoie iho 
tflc^lor, which exciud the adiiiivatioii oi ilu- wliole cou.t; 
nor was he lefi appldiuLd at Vieiin.i, uluie the eiiipt- 
roT called him the liitU /vrccrer. 

His father gave him IcJfons only O'l tlic ha»-j)!ichoid; 
but he privalily laiiglit himfelf tlie violin ; .uid his 
command of the inllrumeiit afforded the cldti Mozart 
the utrnolV lurp-ift, when he one day at a c(»'iccit took 
a Frond viohn, and acquitted himrelt witii Utoie than 
pailable addreis» IViic genius fees no ubikclcs. it 
will not ihcrelore excite our wonder, if his conltani fnc- 
cefs ia whatever he atiimpltd begot an unbounded con- 
tidcr.ee in hi.s own powcis ; he had even the huulatle 
liaidihood t > undertake to qualify himfelf for the //V// 
violin, and did not long remain fhoit if tlu: iiecelLiry 
proficiency. 

He had an car fo conc^f, that he felt the mi ll i^ii- 
nute difeordancy ; and Inch a fondiiels for itt.ih, that 
It VM.i ficqneiuly iitceiriry to lake Inm by force iii m 
ihc iiillruiiient. This love of application n..vcr t’ln.i- 
iilllied. .k evey day pafli. ’ a ciii./idcrublc Imjc at li-ji 
b- ^ f cho Ij a.i.l generally pi iU^tilcd 111! a Ln Ik* ir ;;t. 

m.. ht. 
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M<v7ait. iiight. Another chsradteritlical trail of real genius ; 
alwaya full oi ita objeft, and loft as it were in itfclf. 

In the year 1763 ht madc^ with his father and filter, 
Itifl firll grand mulical journey. He vifited Paris; and 
was heard by the French court in the chapel-royal at 
Vcrfailles, ladicrc his talent on the organ v/as admired 
even more than on the harpfichord. At Paris the mu- 
iical travellers gave two concerts, which procured them 
the higheft reputation, and the dilimftion of public per- 
trails. It was here that a fet of fonatas for the harp- 
ficliord, fome of his carlitft ccnipofitions, were engraved 
and puhliflicd. 

Fmrii Paris they went to London, where they alfo 
gave two concerts, confiding of fyuiphonies compofed 
hy ytaing Mo’/art, uho even at that early age fang al- 
io with much CKpreffion, and pra^tifed publicly with his 
filler. Mo'/.art played already at fight, and in a con- 
cert, at which the king was one of liis auditors, a bafs 
being ])laccci before him as a ^rottndj immediately ap- 
plied to it a mod beautiful melody, 'iliofe who are 
htft aci|ir.iinted with the extent of fiich a talk, will be 
the moll alloriilhed at fuch mature familiarity with tht 
i'ltricacles of the (cknee, and fuch promj^t and ready iti- 
vention in fo juvenile a mind. 

I'rom I.ondon, where Mo/.art alfo ptihliflied fix fo- 
lia! as for the harpfichord, the mufical faimly went to 
lloUand, thener again to France, and in 1766 returned 
to .^al/burg. *l*here this cxtraoidinary youth remained 
more than a year in perfeft repofV; devoting the whole 
of his time to the lludy of compofitioii, the principles 
of which he fcrutiiiized with the depth and penetration 
c)f ronfirmed manhood, lilmmatnul Badi, Haffe, and 
llandrU were his chief guides and models ; though he 
by no means negle^ed the old Italian mailers. 

In. 1768 he again vifited Vienna, where Jofeph II. 
inga'^ril him to ftt to mufic a comic opera, entitled^ 
/../ y-Vw/rt SnnjiUce^ which obtained the approbation of 
j ind'e and Metatafio. At tlic houfe of the prince of 
Xmmit/., it often hap])cned that the firfi Italian air 
w'hirh came fo hand would be given him, that in the 
prefence of the company he might add to it accompani- 
ments for numerous itiftruments; which he would write 
ill the full Ityje of excellence, and without the lead pre- 
meditation. This ib at once a proof with what acute- 
nefs of obfervation he had liftened to the mufic of the 
bell maflern ; how intimate he had already rendered 
liiniklf with the characters, capacities, and i^edls of 
the diircrcnt-inilniments ; and what fl<ili he had acqui- 
red ill that abllriife art of mixed combination which, 
while it calculates the conjoint e{Fe£lof founds, as they 
regard ilie cllabliflied laws of harmony, accommodates 
tht difFcrent parts to the fcales, tones, and powers i.f 
the rilpeitive inllrnmenls by which tlity are to be exe- 
cutril it was at this time alfo that, although but 
twelve years of age, he compofed the mufic for the con- 
fecialion of the church of orphaiis, at the jxrfurniance 
of which he himfclf prefsded. 

In 1769 Mozart again returned to .Sal/.burg, where 
he became matip\‘ Je concert. Not having yet fecn Ita- 
ly, in HeceirbCr of the fame year he lit out for 
that feat of the fine arts. I’holV talent -i which liad al- 
ready excited the aiimir?lii>ii of (.irnnany, France, and 
I'ngl^nd, now awakened in that land of mufical lalle 
fhc moll lively enlhufufm. 

Jn 1771 he had no loaner given perfoiial proofs of 


his genius, than la ftrUtura for the following carnival Moiart 
was conferred upon him. He vifited Bologna, then as ' ‘ 

famous for harmonic excellence as Naples, wliere the 
celebrated thecjrill Martini wa.s amazed to fee a Ger- 
man boy work and execute the theme of a fugue which 
he prefented to him, in the extraordinary ftyle in which 
Mozart acquitted himfrlf. He next w-ent to Florence. 

Florence even enhanced the culogiums which Bologna 
had laslfhed upon him. 

During the holy wetk he strived at. Rome, and af- 
lifted at the Mifcrcre in live Sixtine chapel : which per- 
formance is julliy confidered as the nc p/us ultra of vocal 
mufic. ThiBcircumftance claims particular notice, as in- 
ducing a pn>ot of anoO\er faculty of his mind, only to 
be equalled by thole w'ondcrful powers w'hich he had 
already demonftrated. He was prohibited from taking 
a copy of this Mifcren^ and therefore piqued himfelt 
oil retaining it in hii memory. Having heard it with 
attention, he went home, made out a roanofeript from 
rcco11t-<ftioti, returned the next day to the chapel, heard 
the piece a fccond time, corre£led the rough draught, 
and produced a tranfciipt which furprifed all Rome. 

This Mifererf formed a fearer numerous in its parts, 
and extremely difficult of execution. His mind had 
embraced and retained the whole ! 

He footi after received from the Pope the order of 
the gilt fpur ; and at Bologna was complimented, by an 
iinaoimous decifion, with the title of Member and Ma* 
jler of tht Philharmonic Academy, Aa a proof, pro 
forma^ of hts qualifications for ibis academical honour, 
a fugue, for four voices, in the church ftyle, was re* 
quired of him, and he was (hut up alOne in his chamber. 

He completedit in half an hour, and received his dl* 
ploma. This evinced thKi he ^(Tefled ^an imagination 
conilanUy at his command, and that his mind ms fto- 
red With all the riches of hU beioved fetence. 

The opera which he co^i^M for Milan was caOe d 
Mkhridatti, , TWa pfece procured him ia fcriitora for 
the grand op^ ol* tV c«rm"v^^ 1775, which was his 
Lwh f At after a tour of fifteen months, 

he returned to BatabUfg* 

In 1771 Mozart vifiUd Patig ; but fiot relifhing the 
mufic of that capital, he foon quitted it, and returned 
to his domcftic comforts. In 1781, at the requeft of 
the eledor of Bavaria, he compofed the opera of Ido* 
meneo for the carnival of that year, 'Fhe general merit 
of this opera is fo great, that it might ferve alone for 
the bafis of a diftinguilhed reputation. At his twenty • 
fifth year he was invited to Vienna, where he continued 
fpreading, as from a centre, the tafte of hin compofi- 
tione through all Germany, ani the lull re .of his name 
over the whole (»f Kurope. 

Of all tlic virtuofi of tlie piano forte who then crowd- 
ed Vienna, Mozart was much the moft (kilful. His 
finger was extraordinarily rapid and taftefiil, and the 
execution of his left hand exceeded every thing that had 
before been hea'*d. His toucli was replete wiili deli- 
cacy and expreffion; and the profound ftudy he had be- 
llowid on Ins art, gave his perfonnancea ftyle the moft 
briliiaiit and finifhed. His compofi lions had a rapid 
circulation • and in every new piece the connoifleurs 
w'cre llriick with the originality of its call, the novelty 
of the paflages, and the enei^y of the 

jufeph 11. folicitous for the pcrfcrtioii of the German 
opera, engaged Mozart to compofc a piece. He ac- 
1 curdingly 
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I’ Moisart. cor(!!ngly produced Venkvment du Serail ; performed 
' for the fidl lime in 1782. It excited the jcabufy of 
the Italiaa company^ who therefore ventured to cabal 
againil it. The emperor, addrefling himfelf to the 
compofer, faid, “ It is too Jine for our cars, my dear 
Mozart, and moft charmingly crowded with notea.” 
« Precifely what k ought to be,” replied the fpirited 
mufician, who juftly iiifpe^^ed that this remark had 
been fiiggelled to jofeph by the envious Italians. 
** Though I cannot deferibe, as an auricular evidence, 
(fays the faithful author of the biography), the ap 
plaufcs and the admiration which this opera produced 
at Vienna, yet I have witnefled the eurliufiarifi it exci- 
ted at Prague among all tlie connoifFeurfl, as well as 
among thofe whofe ear^ were lefs cultivated. It was 
faid, tliat all which had been lieard before was not mu- 
fic : it drew the ‘moll overflowing audiences : every 
body was amazed at its new traits of harmony, and at 
paflagCH fo original, aud till then fo unheard from wind 
inllrirmcntB.” 

The cautious reader will perhaps helitate to admit, 
in its fulled extent, this account by the author of the 
biography ; but even after an allowance for feme exag* 
gelation, the molt phlegmatic will grant that much mutt 
have been atcliicved by this great mader, to afford a 
bafis lor fo glowing a pidure of the merit and fuccefs 
of L^enUvcmcfit du Scrail, During the compofition of 
this opera, he married Mademoifelle Weber, a didin- 
guilhed virtuofa ; and the piece was fuppoled to owe 
to this felicitous circumdance much of that endearing 
charader, that tone of tendemefs, and that expredion 
of the fofter paflions, which form its principal attrac* 
lions. 

** The Marriage of Figaro,” which was in the 
highed repute at m the theatres, was in the year 17S7 
transformed into an Italian opera ; and Moaart, at the 
in dance of the emperor, fetit to mude. This piece 
was highly received everywhere^ And kept poAcOion of 
the theatre at Prague during AlnjMft, the whole of the 
winter in which it fird appeared : humefOlii extrads 
were made from it, and the foegs ud danoeS of Figaro 
were vociferated in the drects, the gardens, and the ta- 
verns. Mozart came that very winter to Prague, and 
performed in public on the piano forte. His auditors 
at all times lidencd to him with admiration; but when- 
ever he played extempore, and indulged the fpontancous 
and uninterrupted fallies of his fancy, which he fome- 
times would for more than half an hour, every oue was 
feized with the moit enthuiiallic raptures, and acknow- 
ledged the unrivalled refources of his imagination. A- 
bout this time tl\c manager of the theatre contraded 
with kimTor rhe compofition of a new opera, which, 
when produced, was called II dijfaluin Punito, or Don 
Giovannis His reputation was now fo exalted, that the 
• Bohemians pique^ themfelves on the circumdance that 
this opeta was compofed for their entertainment. 

. But this fame, this great and univerfal applaufe, had 
not yet produced to the admired artid any folid ad van* 
tages ; he had obtained no place, no fettled income ; 
but fubfided by his operas, and the indrudions and oc- 
cafional concerts which he gave. The profits of thefe 
proved infufficient for the dyle which he* was obliged 
to fupport ; and his finances became much deranged. 
The critical fituation in which he now found himfelf, 
made him refulve to quit Vienna, aud feek an alyluin iu 
VoL. 11 , Part I. 


London ; to which metropolis he had often been invU ^ Mo i ur. 
ted; but Joftph nominating him tompo/iteur de la ' ■■ 

chambre^ though, with a very inadequate falaiy, he was 
induced to accept it ; and Germany had the advantage 
of retaining him. 

It is lamentable that premature genius loo rarely en- 
joys a long career : The acceleraviun of nature in the 
mental powers feems to huriy tlie piogrcls of the ani- 
mal oecoDomy, and to anticipate the ugular dole of 
temporal cxidencc. 

In the year 1791, Mozart, juil after he had rectlvffl 
the appointment of Mailve de chnluHi of tht dnirch ('f 
St Peter, and when he was only thirty. tivc years of 
age, paid the lafl tribute ; and KTt the v/orld at once 
to admire the brilliancy, and lament the Ihoitiicfj of his 
earthly fojournment. 

Indefatigable, even to his death, he produce h during 
the lall few months of his life, his three guat maflLr 
pieces La Flutte Fnchantce^ La Clemencc dr 7 ruj, and 
a Requiem^ his lad produftion. La Flutte Enchiinfh' wa:i 
compofed for one of the theatres atVicMina; and no 
dramatic Olio could ever boall a greater rueeefu. Evety 
air flruck the audience with a new and fweet rurprih* ; 
and the tout cnfimble vsas calculated to afford the deem tl 
and moil varied impreffions. I'his piece had, in 
fo great a number of fuccellivc reprefentatuinH, that lor 
a long time it was unneceffary to confult the opeu- 
bill; which only announced a permanent novelty. And 
the atis fclcAed from it, and repeated thioughout the 
empire, as well in the cottage as in tlie palace, and 
which the echoes have rcfouiidcd in the mod d lit ant 
provinces, favoured the idea that Mozart hail adually 
the defign to encliant all Germany with his Finite Ln- 
ebaniee* 

La Clemencc dc Titus was reqiiefted by the dates of 
Bohemia for the coronation of Leopold. T'hc compo- 
fer began it in his carriage dining his route to Prague, 
and finiflied it in eighteen days. 

Some circumliancts attending the eompor.uon of the 
piece which wc have already mtnlioned as the l:ill tf- 
fort of his genius, arc loo interefling to be A 

(hort time before his death, a ilranger came to him w.ib 
the requeft that he would compok, as fpctdilj p )f- 
fible, a requiem for a catholic prince, u lio, pcrteivnig 
himfelf on the verge of the grave, wifl.td, by i!ic exe- 
cution of fuch a piece, to foothe iiis niiud, and familia- 
rife it to the idea of his approaching diifolutioii. Mo- 
zart undertook the work ; and the ftraiigtr dipoliied 
with him as a fccurity 400 ducats, thoi.gli the lum de- 
manded was only '200. The compofer immediately be. 
gan the work, and during its progrels felt his mind im- 
ufually railed and agitated. He became at length fi 
infatuated with his requiem^ that lie employed noi only 
the day, but fomc hours of the night in its compolilion. 

One day, while he was converfing w'ith Madame Mo- 
xart on the fubjeA, he declared to her that he could not 
but be perfuaded that it was for himfelf he wai writing 
this piece. His wife, dittrefl'cd at her iria'bilily to dif. 
fipatc fo melancholy an inipreflion, prevailed on him to 
give her the /core. He afterwards appearing fomewhai 
tianquillized, and more mailer of lumfelf, flic rt turned 
the /core to him, and he foon rclapfed into his former 
defpondcncy. On the day of his death he alivcd for 
the requiem^ which was accordingly brought to his bed: 

** Wm I OQt right (faid he), when I declared that it 
K n was 
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,.zart. for myfilf J wa*^ o'.nip.Mlr'f; Miii fi^neral plrcc ?'* 

* Ard t'no lc?rh trickled f:c;m hU 'D is produc- 

ti i’! of a niiiii, Imp-tHcd dining its co\npofui(Mi \v»ih u 
j’ufi otlrr.t nt < f his a!>p»^c.ai’lnn^- ih.ath, is unique: in ils 
kind, a;.d contdiiis pitTjgts >^hich liavi 1: tquffitly draxsn 
ttius f»oTn the p^.rttn:.itrs. 

Only one ct.mplaitU tfeapeJ him during hi.s malady : 
** 1 muil qiiii life (laid he), prtcjfcly at the moment 
when 1 could tnj'»y it, frte from cate and in pnetude ; 
at lln: very tiroc when, Indcptndcrt of loidid fptcula- 
l.ona, and at liberty l(j follow my own ptlncl})ltd and 
inclii at'orp, 1 Oionhl only have to write fiom the ini- 
j of niy own h nit : anl 1 am lorn ftom my fa- 
i.iil) ) ‘Ii when in a liiuati('n to ferve it.’* Mo7ait, at 
the* time i f h s clia’h. v.is coi f.dcrably hivolvid in 
c^tbi ; but V'iit.ivci an i l^-.-gue dilpiittd the honour oi 
f)iovidirg for h.s w.d^iw ar.ti childitn. 

The couriienatico ti liua great matter did not indi- 
rale any thiru; 'oicommon. He was fmall of ftature ; 
and, exetpt hu eyes, which were full of fire, there was 
nothing to ar»nounce fupenotity oi talent. Hia air, 
nnkfn when he was at the harpfichutd, was that of an 
iibfent man. But when he was pciformiug, hi? whole 
phy fingnoiTiy hc( arne changed: a profound ferioufntfs 
recalled .ind fixed liiaeycs; and his feriiimcntvS were ex- 
priircd in every movement of his mufcles. Never has a 
nmlleirm more fuccelbfully embraced the whole extent 
of 1 is ait, and (hone with greater luilrc in all its depart- 
fi'.ent?. Hia great opi ras, no lefs than his moft (iniplc 
I' lig,; his Ivuined fytnplionus as well as hia airy 
ihiiRif — .dl i a»ry the IHn.p ol the riehett imagination, 
the di.'ptft Inifil'ility, a:id the purelt tallc. Ail his 
worku d.evelojji. iht originality ot his genius ; and im*. 
ply a muid )’,*»« t and txallcd ; an imagination which 
ilrikes out hir r.f^ li a new coiirfe. He therefore me- 
rits to be lai.ked with that fmall number of original 
gc i.iurcs, ihufe jfuniHildy who form an epoch 

in il.iir att, by cairymg it to ptifcdion, or giving it 
an unknown i\v ri r. 

It in in the employmtnt of wind iiittrumcnts that 
^Ti' 7 :irf fhTplays his greatett powers. His melody is 
aK^nys iimple, uaiiiral, ard full of force; and expreffes 
with piTclhon the feutioKuts and individual fltuutions 
of his perfiuiagc.s. 11c v rote with extraordliiRry faci- 
lity “ / // CUrnucc Utf 7'ifi^it” the riadcr will rccolleft, 
coll hun the ttudy of hut cighietn days; and his re* 
which ib c(|ual in length to an opera, was pro- 
duetd in four wciks. It i«al'b worthy of remark, that 
the <»vn-liiu' to his D'jh Giovanni was not begun till 
flu night before the piece was to be pcrformca. At 
iiildnight, afttr hnving devoied the evening to amufe- 
inei.t, he locked hiu lelf up in his ifuily, and compofed 
it m a tew hours. His meniory w:'b wondeitiilly relen- 
tlve, wc may judge from Ins copying by rccoIieCfion 
the at Koine l^at a fact iqualJy allonittiing 

is, tliat, foon dlfcovering the eagernefs of people to pio- 
ciirc lii^ woiks, and fc'irfi.l that they might be pirated, 
it was Kib conflant cuftom to tranferibe from the /cores 
of Ills fonatas imly a part for one hand, and at llic pub* 
lie peiformance lo fiip/ply the rrher by memory. 

He very early began to diiplay that true dignity of 
an artlft M’hich renders him Mul fleierit to iho praifes of 
thole who ate umpiahlnd lo judge. Tfie ommenda. 
lions of the ignorant gieal he ne\er conlidcrcd as fame. 
His ikcartrsi wlictlicr the wealthy or the titled, znull 
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have acquired fime credit for thrir judgment biforc he r*fn/ar^ 
could he ambiticiiib ot their aoolaufc. Indeed -he en- 
UMtuuitd lo juit ii itnie of Icieniuio elevation and im- 
ptutance, tliat he would iidsll noon uUuCt. And the 
lead node or ielle babhlc, uhlic he was at the inliru- 
nicrit, txcited a difpleafure which he vv.i» too iiullgnaiit 
to eonci'uL Once, to the honour ol his feelings, he 
fii ldcnly rofc from hiti har, and left his iiuiuntive au- 
ditory to experience the keen thtuigh lihnt itproachof 
iiilnlted genius. 

IJis mind was by no means unlettered ; nor was it 
embtllittied with one fcience alone. He was matter of 
feveral lrii.giia.ies, and had made confidciable progicfs in 
the mathematics. He was honell, mild, generous, full 
of fi?!ikuels; and with his frii*jid.s had an air at once 
amiable, gay, and free fiom t)ic halt lindlurc of pe- 
dantry. ^ 

l*ar from viewing with envy the fuccefs of others, ?i 
w'eaknefs loo clofely iiitcrwovtn in the general nature of 
man, he was always jutt to the talents of hi.s fellow pro* 
fefTois ; and valued ?iid rcfped.ed mtrit wherever he 
found it ; a clearer proof of which ramiot lie adduced 
than the following circumttancc : At a concert, where 
a new piece compofed hy tlic celebrated jofeph Hay’dn 
was performed, a certain mur«ci?ii, wlio never difeovered 
any thing worthy of praife except m his own produt- 
tioiis, did not fail lo critieife the mufio ; exclaiming to 
Mozart, “ There now! there again! why, that is not 
what / (hould have done:” “No; neither ttiouid I 
(replied Mo/irt); but do you know why? Bccaufe 
neither you nor i fhould have been able to conceive 
it.’^ 

MUMBO-Jombo, a ((range bugbear employed hy 
the Pagan MandliigocH (fee Mant}img, Sup/L) for the 
purpofe of keeping their women in fubje^ion* Poly- 
gamy being allowed among thefe people, every man 
marries ai many wives as he can conveniently maintain; 
and the confequence is, that family quarrels fometimea 
rife to fuch si height, that the hufband’s authority is 
not fnfficient to re.ttore peace among the ladies. On 
thefe occafions, the intei|>oritioii of Mumho^Jumho is 
called in ; and it is always decihve. This (Irange mi- 
nifter of juftice, who h either the hufband himfelf, or 
fomc perfon inttru£(ed by him, difguifed In a fort of 
mafqiierade habit, made of the bark of trees, and arm- 
ed with the tod of public authoriiy, announces his 
coming by loud and diimal fereama in the woods near 
the town. He begins the paiitoiniine at the approach 
of night ; and as iooii as it is daik, he enters the town, 
and proceeds to the lieniav^ or market place, at which 
all the inhabitants immediaiely affcmble. 

It may eafily hr foppofed that this exhibillon. is not 
much relifht'd l>y the women ; for as the perfon in dif- 
giuTc is eutiitly unknown to ‘ them, every married fe- 
male fiifpc^^its that the vifit may poljibly be intended 
for lie.hlf; but they dare not refufe lo appear when they 
are fiimmoned ; and the ceremony commences with fongs 
and dances, which coniimie till midnight, about which 
time Muiiibo fixe.i on the offender. I’hls unfortunate 
vl^’tim being thereupon immediately feized, is liripped 
naked, tied to a j>oll, and feverely fcouigedwith Mum- 
bo’s lod, amidll the fliouts and derifioii of the whole 
aflembly ; and it is remarkable, that the uft of the wo- 
men are the loudtll in their exclamations on this occafion 
againil their unhappy filter. Daylight puts an end to this 

indecent 
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Mti .(hy ):?dfCfnt ami inimatily rcvrl. It is tnily alioniiliing that 
il tlie woiu^'T (hoiilcl be ddudfrl by r> clumfy an im- 
poftiire, anj that the nun ihotiM lo faithfully k<*eQ 
their own leer ■t. 'Phut the \v(.niea are delujed feeing 
eviiient ; for Mr Park alhnes uh, tint the dief's of Murn- 
1)0 iH liiflVretl to hnnir on a irrc at the entrance of eaeli 
town; which could hardly he the cale, if the women v/erc 
not perriiade<l that it is the drefb ot fome lupenidtural 

beinjT. 

MPVSIIY, a Pcrfian fccictary or writer. 

MIINSUP, in the lan^uaj^e of iiengal, a dignity or 
command conferred by the emperor. 

MUNwSUliDAR, a dignitary or commander. 

MURRAY (William), afterwarda Earl of Mans* 
field and Lorddiicf Jull**'*: of England, was the fourth 
ion of David Vifeount Stormont. He was horn on 
the 2d day of March 1705 at Perth, in the kingdom 
of Scotland, of which kingdom his father was a peer. 
His refidence in Scotland, however, was of (hort dura- 
tion.; for he was carried up to l^ondon at the early age 
of three years. Hence his total exemption from the 
peculiarities of the dialeilil of his native country. 

At the age of fourteen he was admitted as a king’s 
fcholar of Wellminfter fchool ; and during his refidence 
in that feminary, fays his contemporary Biihop New* 
ton, he gave early proofs of his uncommon abilitieSf 
not fo much in his poetry, as in his other exercifes ; and 
particularly in his declamations, which were fore tukena 
and prognodics of that eloquence which grew up to 
fiich tnacuncy and perfei^ion at the bar, and in both 
houfes of parliament. At the elc^ion in May 1723, 
he ftood hrft on the lift of thofe gentlemen who were 
fent to Oxford, and was entered of Chriil Church, June 
the 1 8th, in that year in the year 1717 he had taken 
the, degree of 13 . A. and on the death of King George 
the Filft, was ainongft thoCe of the univcrfity who coni- 
pofed verfes on that event. 

In April 1724 he was admitted a ftudent of Lin- 
coln’s Inn, though he ftill continiled to refidc much in 
iheuniverluy; where, on the 26th of June 1730, he took, 
the degree of M. A. and ftjoh afterwards left Oxford, 
determined to make the tour of Eniope before he ftiould 
, devote liimfrlf ierioufly to bnlincfs. About this period 
he wrote two letters to a young nobkmjm on the ftudy 
of ancient and modern hiltory, which arc pubiiflied by 
hi^ biographer Mr Holliday, and Ihew how amply his 
own mind was then liore^. with general literature. 

On bin itturii to England he conmienced his legal 
fhidica ; but proceeded not in the way then ufiially 
adopted, oi labojring in the chambers of a fpecial 
pleader, or copying (ro iiie the of Blackltone) 

the trafli Tof an attorney's oflice Being hlefted with 
the powers of oiatoi-y in their Jughtlt pcrfiCtion, and 
havicg foon an oupoit unity of dilplayiiig ihtrn, he very 
.early acquhtd tlic notice of the clnncUlor and the 
judges, well as the conf.dence of the inferior prac- 
t ft? 8, H(iw miu h he was regarded in the houfe of 
lords, I’tipt's well known couplet Will piovc: 

Gkc'J as thou art w’iili all the power of v^’onls, 

Bo known, fo honour'd at the houfe ol lords. 


^riie graces of his elocution, however, produced ihtir hbn’ray. 
ufiial cFtCt witli a cerldin clafs of pcoplci who w'-ould 
not believe tlial inch b-iight tfileot* could affociate Vvo’th 
the more folid altainmeiitii of I he law, or thit a man of 
geniu‘j and vivacity could be a profound lawyer. As 
Pope ohferved at that lime, 

The 'fcmple late two brother fi rjeacts law, 

Who deem’d each other oiacles of I iw ; 

With equal talents thefc con/emai fnili. 

One lull’d the exchequrr, and one ihmn’d the rolls; 

Each hid a gravity would make yon fplit, 

And ihook his head at Muiriy as a w:t. 

It i‘j remarkable that this ridiculous pr.'u.lice ac- 
companied Lord MaiVifitId to the cn *. ct liiHuiduial 
life, in fpite of daily ptoofs exhibiled in the eouit o. 

King's Bencli and in the Houfe of Loro., of very {mv)- 
fouiid knowledge of the abitriifeit points of jui d'pni- 
dciicc. Lord Chdlerhcld has given his fandion to tliiA 
unfuunied opinion. In a letter to his fon, dated r\b. 

12. 17^4* he fays, “ The prcfeni Solicitor Gcneial 
Murray has Icfs law than many lawyers, but he lia> 
more practice than any, merely upon account of hit. ilo- 
quence, of which he has a never-failing llream.’' 

In the uiitfct of Lord MaIl^tteld’n lilc, it will be the 
Icfs fuiprihng, that a notion thonld have hccii ei iei tiiin- 
ed of his addicting himfUf to lie purfuUii of Belles 
Lettres too much, wlicn the regard Ihewn to him by 
Mr Pope, who dcfpotic.illy ruled the ngions of htc»-- 
ature at that period, is coiifidered ih't g’'e t I’oet 
feemed to enlertaiu a prinicular aftVcl on tor out younor 
lawyer, and was eager to fiiew him marks of his rtiim). 

He iddrtfhd to him his imitation of the 6th Epi'Me ot 
the Firft Book of Horace; and even eoncltfitnded to 
become his mailer in the art of elocution. Mr Mur- 
ray (fays his biographer) wag one dny firprilcd by a 
gentleman of Lincoln’s inii, who co* IJ take the lilHiiy 
of enteiing his rooms without the eeremonioun intro- 
duAion of a fervant, in the fingiilar ae.t of piaiMiung 
the graces ^f a ff-»caker at a glafs, while Pope lal by m 
the chai*ae.tcr of a fi ^ ndly preeepror. Mr Mm i:i\ , oil 
this occation, paid that p>i:t the haiidiome comphincrit 
of, es mihi Mtcvnax (a) ” 

Whatever propcufities this fpiiglnly lawyer might 
have towards polite literal m e, he did not permit ihcm 
to divcit his atleniion fjoin his profefhon. lie loo/v 
diftinguilhed kimfclf in an extraou inary inauiu'r, vi 
may bt feen by thole w’.io are eonverhu't with, or ehul * 
to refer to the Books of Ki ports. In the year 17^6, 
the murder ot Captain Poi irons by a rn-ib m Edin- 
burgh, after he had been reprieved, t ce.dioiKd *1 erii- 
lure (O fill on that c'ty, and a bill ol pon.aril pi'- 
nallies was brought into Padiaruenl againd rhe land 
Provolt and the corporation; winch, atiei vunouM moilit;- 
cstions, and a firm and uiidbatcd oppidition in every (lag ' 
of its progrefs, palled uiLo a law'. Ln both Houlis jNlr 
Murray was employed us .m advoeaie, and lo mmli to 
the fathfaefion ot hiS cliciUh, that atierwards, in .Sr;*, 
ternber 174^, he was prUeiUed vviit* the <d 

Edinburgh in a gold box, p cdcfudly, as it was 


(a) (t is th 'ifi thpt emmenre i.s att''inril rv**n by geniiis, and Mr Mi rray wa-» pri-ntTly i I ivtil , chough w»! 

do UiA cicaiiy perceive Uie life nf the ghifi, when on, nralUT was watchiu.^ all hiii g..Liuii.:i. 
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Yfd, for hU fervices by hie fpcfchm to both Houfet On the day the KingU birth-day was kept* they dtfifd ^f('rray• 
of Parliament in the conduct of that bitlinefe. at the Dean of Durham's at Durham ; this Faveett, — v— 

On the 24th of November 1738, he had married Lady Lord Raven fworth, Major DavUon, and one or two 
Kli/.abcth Finch, daughter of the Earl of Winchelfea, more, who retired after dinner into another room. The 
and in the month of November 1742, was appointed converfatioa turutiig- upon the late Bilhop of Gloii- 
J^ollcitor General in the place of Sir John Strange, ceiUr’s preferments, ic was a^ked who wa>s to have his 
wlio reiigned (s). He likewife was cliolen to repre- prebend of Durham? The Dean f.iid, that the lalt news 
fent tlie town of Boroughbridge in Parliament, for from l^ondoii was, that Dr Johiifon was to have it : 
which place he was alfo returned in 1747 and 1754. Fawcett faid, he was glad that Johnlon got o If fu well. 

In the month of March 1746-7 he was appointed for he remembered him a Jacobite feverai years ago, 
one of the managers for the impeachment of Lord and that he iifcd to be with a relation of hi-i who was 
I^ivat by the Hoiife of Commons, and it fell to his lot very difatfedled, one Vermon, a mercer, wlicre the Pre- 
to obferve on the evidence p»'evioiw to the I-ords giving tender's health was frequently drunk. This pafling 
their judgment. This taik he executed with fo much among a few familiar acquaintaiice, was thought no 
candour, moderation, and gentlemanlike propriety, that more of at tl*e lime : it fpread, howeverv fo much in the 
I^orl Talbot, at the conclufion of his fpccch, paid him North (how 1 never heard accounted for), and reached 
the following compliment : Tlic abilities of the learn- town in fuch a manner, that Mr Pelham thought it ne- 
ed manager who juft now fpoke, never appeared with cefTary to dtlirc Mr Vane, who was a friend to Faw- 
greater fplciidour thin at tins very hour, when his can- celt, and who employed him in his biifirirfs, to write to 
dour and humanity has been joined to thofe great abi- Fawcett, to know if he had faid this of Jolriiloii, and if 
lilies which have already made him fo confpicuoua, that he had, if it was true. 

1 liope one day to fee him add lullre to the dignity of This letter was written on the 9th of January ; it 

the Hrit civil employment in this nation." Lord Lovat frame to Newcadle the Friday following. Fawcett 
himfelf all'o bore tellimony to the abilities of his adver- was much furprifed ; but the poll going out in a few 
fary : 1 thought my fell' (fays his lordHiip) very much hours after its arrtval, Ihc immediately acknowledged 

loaded by one Murray (c), who your Lordfhips know the letter by a long, but not very explicit, anfwer. 
was the bicterell evidence there was againft me. I have This Friday happened to be the club day of the ntigh- 
hnee fuffered by another Mr Murray, who, I muft fay bearing gentlemen at Newcaiile. As foon as l^ord 
with pleafure, is an honour to his country, and whofe Kavenfworthi who was a patron and employ^ of Faw- 
eloquence and learning is much beyond what is to be ccU, came into the town, Fawcett acquainted him with 
exprell by an ignorant man like me. I heard him the extraordinary letter he had n^tved | he told him 
with pleafure, though it was againlt me. I have the that he had ahn^y anfwered it { end heicig alked to 
honour to be his relation, though perhaps he neither (hew the copy, faid he kept none ; but deSred Lord, 
knows it nor values it. I wiih that his being born in Ravenfwortn to recoiled if he lield foch a eonverlatiofi 
the North may not hinder him from the preferment that at |he of Durham the day appointed foe the 

his merit and learning deferve." biith-day. ' jMvenfworth tcco^eded nothing at all or 

During the time that Mr Murray continued in office, it ; they wont to the dob together, and ' Kavenfwort.h 
he fupported, with great ability, the adminiiiration went the mom^ to fee bia mother in tlie neigh- 
with which he was connected ; and, of courfe, rendered boorhood. Witbi syhoina he (laid till Monday t bot tbia 
himfelf obnoxious to thofe who were in ojppoittiom thing of Ui^h obilfiiqiiance lying upon his thoughts, be 
Nothing, however, could be urged either agaiiift his retarned-^ Mewcattfe* He and Fawcett had another 
public condud or his private life ; but he was involved converfation 1 and in end^tvouring to refrefli each other's 
in fome trouble by ait lU'derifed tale, concurring with memory about this drcadftil delinquency c^Johnfon, 
the known principles of the family of Stormont, to Fawcett faid he could not recoiled polilively at fuch a 
make him fufpeded of Jacobitifin, Of this affair, a full dtftance of time, whether Jphnfon drank thefe healths, 
and particuldT account is given by the late Lord Mcl- or had been prefeut at the drinking of them, but that 
combe in the following words : Murray and Slone hail dons both feverai times. Ra- 

** McflVs Murray, Fawcett, and Stone, were much veofworth was exetffively alarmed at tin's with relation 
acquainted, if not fchool-fellows, in earlier life- Thar to Stone, on account of his office about the prince ; 
fortune led them different ways ; Fawcett’s was to be a and thus the affair of Johnfon was quite forgotten, and 
country lawyer and recorder of Newcaftie. Johnfon, the epifode became tlie principal part There were 
now DifKop of Gioucelter, was one of their affociates. many more cooferences between Kavenlwursh and Faw- 
cett 

( R ) On this occafion a doggrel poem was publifhed by one Morgan, a perfon then at the bjir, entitled, ** The 
Caufidicade," in which all the principal lawyers were fuppoied to urge their rcfpe<^ivc cUiins to the poft. At 
the conclufion it is faid, • 

Then Murray, prepar’d with a fine panegyric' 

In praiie of himfelf, would have fpoke it like Garrick ; 

But the PrcndcDt iiopping him faid, ** As in truth 
Your worth and your praffe is in every one’s mouth, 

’1*18 needlcfs to urge what’s notoriouny known, 

Th»* office* by merit, is all muft own ; 

7 ' he voice of the public approves of the thing, 

* Concurring with that of tlie Court and the King." 

(c) One of the evidences againit him. 
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fted that btone and Murray were prefent at the drink- acknowiedging, in the moa exnlicit » v’ - . 

ng, and «l<d drink thofe healths. It may be obferved Lordihip was innocent of the change wl.ichTi hid httn 

K*‘rP- tVlAt whf^n Riraa #«annin^r 1 ima^xra Aaalk r i . .. V . ® ^ Oilft DtCll 


, ■ — •••• Chst^t «vil 

the iniiriiincnt of brmgiri^ Hgaiiill hin). 


here, that when he was examined upon oath, he fwore 

to the year 173* w 1732* •t hitta. Bawcett comes On the advancement ol ^bir Di-dlcv Rider to tl 
up as uftial about his law buliiieis, and is examined by chief juaiccihip of the Kiinr’s I'rr.i l. - Vr 

Mcffr. Prlh.m and Vane, wlio never had heard of Mur. Murray fuccceld him as ttonfev glnm “ and 
ray or Slone be-.ng named : he >b alkcd, and anfwcrs death, November .7^6, again bieLc his’ fnavifor a! 
only with relation to Johnfon, never naentioniiig cither chief jiil! ice, when he was created liHioii of iMa.u .elr< 
of the others; but the love_of his country, bis king, in the county of Notiingbam, with lemainder to the 


and pofterity, burned fo ftrongly in Kavenfworth^s 
bofom, that lie could have no rell till he had difeovered 
this enormity. Accordinglyp when he came to town, 
he acquainted the mimiliy and almoft all liia great 
friends with it, and infilied upon the removal of Stone. 
The miniftry would have "flighted it as it deferved ; but 
as he perlifted, and had told fo many of it| they could 


hciis male ot his body lawfully begotten. 

As foon as Lord Mansfield was rlllbliflied in the 
King’s Bench, lie began to make improvt.Tienu Im tin* 
lattice of that court. On the laihof NovembiT. 
four days after he had taken his feat, he made a very 
neceffary reguUtion, obferving, » Where we have i... 
doubt, we ouglit not to put the parties to the ddiy 

Anri a#v .vf* » t . ' 


-- y-------, ~ — J - pui lue parties to the deliy 

not help la^og it before the king, who, though he and expenee of a farther argument ; nor leave other .,e. 

himiclf flighted It, was advifcd to examine it ; which fons, who may be iiitcrefted in the determination .’.f a 


examination produced this mod injudicious proceeding 
MtUin parliament*.” 

rom 6 {t Dij- J iiig ig Mclcombc’s account ; and the fame 

O'lP- author informs us, that Mr Murray, when he heard of 
the committee being appointed to examine this idle af 
Aiir, lent a meflage to the king, humbly to acquaint 
him, that if he (hould be called before fuck a tribunal 
on fo fbandalous and injurious an account, he would re- 
fign his office, and would refufe to anfwer. It came, 
however, before the Houfe of Lotde, azd January 1753, 
on the tnotion of the Duke of Bedford. 

The debate was king and heavy, fays Lord Mek 
combe ; the Duke of Bedfbrd^s performance tnodeiate 
enough I he divided the Houle, but it was not fold, for 
there weift belbw the bar with him the £arl Himort, 
JUoi^ Towofheiidi the Bifhop of Worcefter^ and Lord 
Talbot only. Tl^ Bifho|| Norwich and Lord Har- 
court both fpoke, not to ^rpefe ; but neither of 
them in the leaft fupfmrted lhfe 
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point lo general, untuceflkrily under the anxiety of ful 
pence.” 

The anxiety of fufpence, from this period, was m, 
longer to be complained of in the court of Kiii;'’. 
Bench. The rtgulaiity, puntfuaJity, and difpatcli'.ir 
the new chief juUicc, afiorded fiich general fatisfaitii-n, 
that they, in procefs of time, drew into that court moll 
of the caufes which could be brought theic for detc.- 
mination. 

Sir James Burrows fays, “ I am informed, that at 
theuttings for Lsoiidon and Middlcfcx only, there arc 
not fo few as Soo caufes fet down in a year, and all dif- 
pofed of. And though many of them, efpecially in 
Loedoto, are of confidcrable value, there ate not more. 
UMR 81! average, than between 20 and 30 ever heard of 
afte^ards in the fliape of fpecial verdi^, fpecial cafet, 
tnotions for new trials, or in arrell of Judgment. Of 


bill of exceptions there has been no inttance (I do not 
W* ‘"V* . *"«“<•« judgments upon criminal profecutions; they arc 

Upoathie..dl«k, “It neceflary confequences of the conviclioiial. My reports 

wSC the'lmtft judg^ the woift ,n(eiiajMf M tbs wo^ft give but a very faint idea of the extent of the whole buli- 
fupported point that 1 ever Om qi; lb,ibitkK fkpcAn- nclt which comes before the court : 1 only leport wliat 
*‘®"*’* - - - I “»y be of ttfe as a determination or illiillratnln 

bl {bmc matter of law. 1 take no notice of ihc nuinc> 


rotts quettions of fad which are heard upon affidavits 
(the moft tedious and irkfome part of the whole buli- 
» variety of conteftations, 
which, after having been fully difeuffed, are decided 
without difficulty or doubt. I take no notice of many 
calcs which turn upon a conllruaioo fo peculiar and 
patticuhr, as not to be likely to form a precedent for 


tionJ 

The Kiit||r^ his late Majefty, viewed it m ht true 
light i and is tepoited to have faid, ** Whatever they 
were when Weftminfler boys, they aie now my very 
good friends.” He was KkewiOe, as we have b^n in* 
formed by a gentleman conneded with the family of 
Stormont, fo delighted with Mr Murray’s fpeech in his 
own vindication, that he dc fired to have a copy of it, 

as a model of dignthed and candid eloquence. Faw* i^.wavuMii, ao uuv vu ou iuwuy lo lorm a precedent for 
cett, the original author of the ftory, feems indeed to any other cafe. And yet, notwiiKllanding this immcii- 
bave been a -very fneaking knave, totally unworthy of fity of bufinefc, it is notorious, that, in confcqucucc of 
credit. "Bifliop Johnfon, who was overlooked in the methqd, and a few rules which have been laid do^n to 
turmoil, excited by the fuppofed guilt of Murray and prevent delay (evea where the parties tliemfclves would 
Sjtone (fee Stonb, in this Suppl), went to Fawcett’s wiflingly conient to it), nothing now hangs m court. 

. chambers in the l*emple, and defircd an interview. Be- Upon the laft day of the very lail term, if we exclude 
iog told by t^c fervant that his mafter was not at home, fuch motions of the term as by defire of the parties went 
he renewed his vifit very early next morning, and de- over of courfe as peremptories, there was not a finirlc 
clared his refoliition to wait till Mr Fawcett (hould poatter of any kind that remained undetermined, except- 
rife, the laundrefs having inadvertently confefled that ing one cafe relating to the proprietary Lordlhip of Ma- 
ke was ftill in bed. Fawcett, upon this, left his thorny ryland, which was profcfledly poftponed on account of 
pillow with relu£lancc ; for fomething (harper than the prefent fituation of America. One might fpeak to 
thorns (fays Mr Holliday) awaited him, which he could the June effed concerning the laft day oi any former 
not now poffibly avoid. The refult of the interview term for fome years backward.” 
produced expreflioiia of deep contritioni together with The fiune author aUb iafbrma Uf,thai, excepting two 
• cafes, 
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caft*ii tlifrif hid nnt befn, from the 6tb of Novemhrr 
17^6 to the time of his thrn prcftnt puldication, 2^tK 
^^^y I77^t a final diflertnoe of opinion in the court in 
;':iy cTc, or npo:i any point wlialljever. “ It is re- 
rmrknh'c, too (lie adds\ that, excepting thefc two 
caks, no jadgmnit pven during the fame pt*rii.d ha^ 
been r'vtrfrd, either in the cxche^jorr ohjin.hLr or in 
Turlicoiitnt ; and even ihcCe reverUls wcic wiih {^^reat 
rlivcHity nf opinion among the jndgts^' Of the two 
cafes lierc mentioned, one was the Kin'.ous quedion con- 
ci'M.iijijr literary property, which the majority cf the 
♦ndg'-s of the court of King's Btneh held tn he perma- 
nt’nt : and in fupport of which onniion, fuch argnmeiita 
were urrrd by the chief juflice, a'lhave rot yet perhaps 
been comphrlrly anfwercd. 

The il! fucrefsof ilie war, which had lat* ly been begun, 
ocniicned a riiange in the adininiitration ; and the enn- 
fti^^aof contendii'g pa’ties rerdertd it impracticable for 
the crown, at that j;iijdtn»c, to fettle a new miiiiftry. In 
order, lhcref'''re, to give paufe to the violence of both 
iidefi, Liird MaiiKtitld was induced toiucent tlic poft of 
chaiicelhr of the exchequer on the ^th of April 17 >75 
winch he held until the 2d of July in the fame year. 
During this interval, he employed himfelf, with great 
f'jcccf^, to bi'ug about a coalition ; which being efittl- 
ri!, produced a feries of events, which raifed the glory 
jf (rrcat Britain to tlic liigheft point at which it has 
ever been foen. In the lame year he wan o<Tercd, but 
refnfed, the office of Loid High Chancellor; am] in 
N'^vtinVer 175^, he was cledled a governor <'f the char- 
ter hoale, in tlie room of llic Duke of Marlborough, 
then lately deceafed- 

Kor feveial years after tins period, the tenor of Lord 
Manbficld’s hk’ was marked only with a moll fcdulous 
di'chargc of the duties ol his office. In 1760 Geo. II. 
died, and the luw reign commenced with altcraiioiis 
in the adininillration ; which gave rife to a virulent fpi- 
rit of oppoiilion, conduced with a degree of violence 
and afperity never knowm at any former time. Asa 
friend to the then adminiilration, Lord Ma^^iield was 
marked out for a more than ordinary fhare of malicious 
iiivedive. It is in allufion to this, that Warburton, af- 
ter tracing the rife and progrefs of the irreligion arulli- 
reiitioulhefB which then prevailed, and obforving that, 
amid fncli general corruption, the pure adminiflratiou 
:if public juilice ilill afforded a cheerful confgl.ition to 
thinking men, piocmis thuh : 

“ But the evil genius uf Liiglatid would not fuffer us 
to enjoy it long ; tor, aa it envious of this lail fupport 
of government, he lidth now inltiga.icd his blackcfl 
agents to every extent of their nrahgmty ; who, alu r 
the moll vilbinous infidts ori all other orders and rniiks 
in fixitty, have at length proceeded to cwlimininic t ven 
the king’s fnpremc court of jnllice, under its abltfl ;md 
mofl unbUniiihed aJminillratiini. After this, who \\ill 
n(^t he tempted to defpair of his country, and fay with 
the good old man in the fcer.e, 


— “ cupiiU fdhts • 

K)L‘yvarc^ prorfus mm hanc Famlliam (n) 

A change f»f adminillration again took place in 176 s 
which introduced the Marquis of Rockingham and hit 
fritndj to govfn the ccUiitay ; nnd the mcafiircs then 
•arlcnttd not agriting with Luid Mansntld’s Untiniente, 
he, for the firll lime, hecair.e an opponent of gtwerri- 
mc^r. On the hill for repealing the flamp ad, he ipokc, 
and divided againfl It ; and is fnppokd to have had 
fome fhare in the coinpofition of the proteils uii that 
occaiion, ilioiigh he did tn't figti them. In the fainc 
year, ht is faid to have animadverted, wich no firiall do- 
gke of feveiity, on the incautious expreffions of Lord 
Camden, on the affair of prohibiting 4 hc exportatinn of 
com, that it was but a 4^ days tyranny at the outlidc 

In 1767, the Diffenters caufe was determined, id 
which Lord Mansfield delivered a fpeech, which has 
l*nce been printed, and fhews hi; Lordfhip to h^vc been 
a flcady friend to religious toU ration, as well as to the 
rights of the ellablifficd church. 'I’he confeientiouB Dif- 
fcnlert themfclves lavifhed upon that fpcech the hightll 
praife 5 whilft others of them, in the fuccccding year, 
deluged the public prints with torrents of abide on the 
Chief Juilice. In that year was the general tlcAiou. 
Mr Wilkes returned from abroad, became a candidate 
for the city of London, and afterwards was chefen re- 
prefentative for the county of Middlefett* Having been 
outlawed fomc years before, he now applied for a re- 
verfal of that proceeding. On the 8th of June, the 
confidcraiton of it came before the court of King’s 
Dench | when the judges delivered their opinions very 
fully, and were unanimoos that the outlawry was ille- 
gaL and mull be rcvcifed. On this occafipi^Lor^ Mans- 
field took the opportunity of entering ioto^ fnR ftatc- 
ir.cnt of the Cafe|' and a juttiScation of his own condud* 
1 he reader wBI, -fod the-- cafe reported by 6tr jfafnes 
Burrow^ frorili whom we flull eatraA the following, 
which apjpears tb have been the moft important patt of 
bis Lordmip*s fpeceb : 

It is fit to take fome notice of the various terrora 
hung out; the numerous crowds which hafe attended, 
and now attend, iji and about the hall, out of all reach 
of hearing what paffes in court; and the tumults which 
in other places have fliamefiJIy infultcd all order and go- 
vernment. Aud;tc'ous addreffvs in print diclate to us, 
froir- thofe they call the people, the judgment to be gi- 
ven now, and alterwards upon the conviction. Realous 
of polity aie urged, from dam;tr to the kingdom, by 
coinmotions and general confiilioii*. 

** (iivc MIC leave t*) lake the opportunity of thii* great 
and relpci'l^ble aiidirnce, to Itt the whole world know 
all foch aitempu are vain,. Duhl- v/e have been able 
to find an ciror winch will bear us out to levcri'c the 
outlawry, it mull be affiruitd. 'llie coultiuition docu 
a;ot allow rcafons of llatt influence oyr judgment r 

God 


(p) Sec the ded.crni. i of il,e ,-tIi ed.tion of the DhfrK I.rp^atiori of Moles, wlvch dtfrrv^sto be tcad at ore 
fait with peculiar aiuiiti ;n. is iIk* woik of a man deeply read in law a*, w, 11 as In thado-v" 

(f) The (ptfLchrs rn the d,l:;l/- .x* -e luur pr.M M ; b.*t the L b^vicc of them all v/as c onfolulalcd •n a iMu 
phlef publilhed .it the ti.v.e. d, “ A Sprerh a^aiiill the fiupr-diiiH and difpcnirig picrogativt," 8vo. Since 
Tepniited in Dc^'tott l>cbr,te.‘-, \ u! IV., p. j'-.}.. 
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Wtirr^y. Ooc! forhrd it fhonlf) ! Wc rmifl not rfp^rJ political 
‘y ^ confe(|Liehcci, how formidable foever they may be; we 
arc bound to fay, Ft'jt raat Cu'^vm. 'The con- 

itituti on truft? the kiriir with rcafons of Hale and poli- 
cy : He may pndoii offences; it is his to whe- 

ther the law or iln* criminal fhould yield. Wc liavi* no 
tlcrtion. None of us encouraged or approved the com- 
m ffion of eitlicr of the crimes of which the defender is 
conviiled : none of uahad any hand in iuh being profe- 
ented. As to myfelf, I look no part (in another phcc) 
in the addreffea for that proit\utioii We did not ad- 
vlfe or ailill the defender to fly from jullice ; it was Ins 
own act, and he mud take the confequences None of 
iis have been confnlted, or had any thing to do with the 
prcfei'.t p-ofeciuion. It is.iiot in our power ttv (lop it ; 
it was not in our power to bring it on. Wc cannot 
p^.rdon. We arc to fay what we take the law to be, 
Jf we do ni)t fpcak our real opinions, we prevaricate 
with God and our own confeicncee. 

“ I pafs over many anonymous letters T have recei- 
ved : thofe in print are public ; and fome of them have 
been brought judicially before the court. Whoever the 
writeis are, they take the wrong way. I will do my 
duty unawed. What am I to fear ? That mtndax in- 
fin'ia from the prefs, which d iily coins falfc fa 61 s and 
falfe motives ? 'i'he lies of calumny carry no terror to 
me. I trull, that my temper of mind, and the colour 
ar.d conduct of my life, have -given inc a fuit of armour 
againii thefe arrows. Jf, during this king’s reign, J 
have ever fupported hin government, and affided his 
meafures, t have done it without any other reward than 
the confeioufnefs of doing what I thought right* If I 
have ever opi^fcd, 1 have done it upon the points them- 
ftflvesi yriihout finy collateral views. I honour the king« 
and refpeA, the people. But many things acquired by 
the' favour of either are, tu my account, not 

worth amhitioa. I wjfh^popularity.; but it is that po- 
pularity which fpHow^t not that which, ia ruR .after.~ 
It is thnt popularity which» fpoxier < 5 r never fails 
to do juftice to the purfuit of tidbk 'e0|^ by noble 
mean%. 1 will not do that which my confeiente tells me 
is wrong Upon this occafion, to gain the huz/as of ihoii- 
fands, or the daily praife of all the papers which Come 
from the ps-efs. I will not avoid doing what i think is 
right, though it niouUl draw on me the wdiole artillery of 
Ithcls. p11 that fallVhood and malice can invent, ui the 
credulity of a deluded populace can fwallow. I cm fay 
w'ith a great raagiltrulc, upon an occafion, and ii:;dcr 
circumltances not unlike, ‘ bnc ommn fui^ ut 

inviJiam fart uni ^ ^lorititnj non invidiam putiirnn,* 

“ 'flic threats go furtlier than abiilc : Ftrfotidl vio- 
lence is denounetd. I do npt believe it : it is nut the 
genius of th<; worll men of this country in the word v’f 
times. But I have let my mind at reli. 'I’lie hilt end 
ilfat can happen to an> man never comes too iooii, if 
*hc falb in fupiiort of the law and liberty ol his ccuintry 
(for liberty i* fynonymoiia to law and government j. 
Such a (hock, too, mult be productive of public good : 
It might awake the beiter pari of the kingdom out ut 
that lethargy which feems to have benumbed them ; 
and bring the m.id part back to their fenfes, as men in- 
toxic?ted are fometimes dunned into lobiiety 

Once for all, let it be underltood, that no ciidea- 
vnurB of this kind will iudncnce any man who at p^efent 
fits here. If they had any effed, it would tc contrary 


to their intent 1 Leaning againft their impreifioo might Murriy. 
give a bias the other way. But 1 hope, and 1 know, 
that I have fortitude enough to refill even that weak- 
nefs. No libeb, no threats, nothing that has happen- 
ed, nothb’g that can happen, will wtigh a feather a- 
gaind allowing the defendant, upon thib ?nd every otlier 
Queftion, not only the whole ai! vantage he is intitled to 
lioin fuhdantial law and juftice, but cvciy benefit from 
the mod critical nicety of form, which any other defen- 
der could claim under the I ke iibjectioii. 'The only ef- 
fect i feel is an anxiety to be able to explain the grouuda 
upon which we proceed ; fo ss to f.in^fy all mankind, 
that a flaw of form given way to in this cafe, could not 
have been got over in any •ither.” 

In January 1770, Lord Mansfield again was offeiod 
the Great Seal, which was given to Mr Clm.l-*j York : 
and in Hilary Term 1771, he a third time declined the 
fime offer, and the Seal was tntriillcdM Lord Bathiird. 

The year 1770 was alfo memorable for various at- 
tacks made on hU Lordfhip’s judicial cliar.tdter, in both 
the Houfes ol Lords and Commons. In one of iheie, 
the propriety of a dircd;\ion given to the jury in tlie cafe 
of the king and Woodfal was called in qiiedion; which 
occafioned his Lordihip to produce to the Houle a co- 
py of the unanimous opinion of the court of King's 
Iknch in that caufe ; which, after being much cauv.if- 
fed and oppofed, was fuffered to (land its ground wiih- 
out being ovei -ruled. 

On the iQth of Oilober 1776, his Lordihip w 3 l ?, ad- 
vanced to the dignity of an Karl of Great Bntain, by 
the title of the Lai I of Mansfield, and to his male id’iic ; 
and for want of fiich iffue, to Louifa Vifcouniefs Stor- 
mont, and to her heirs male by David Vilcount Storniyrit 
her hulband. Fhe fame title, in 17^2, was limited to 
Lord Stormont himfelf ; who alterwarda fuccee Jed to it. 

Wc come r.ow to a period of his l-ordihip*s life, 
which furnidies an event difg raceful to the age and 
country in which the fact was committed. An union 
of folly, enthniiafni, and knavery, had excited aiarmb in 
the minds of Tome weak people, tbal tncourdgcr.ieiiifi 
were given to the f/voiirers and prijleirn-.^ of t!it Ro- 
man Catholic faith luconfident with irl gioii and true 
policy. The art ol Fadiament, which excited the cla- 
mour, had paffed with btile oppofitioo, an:’ liri.l n.^t 
received any extraordinaiy lupporl tioin Lord Mans- 
field. The minds of the public were iiiUamtd by art 
fill mifrepixTintaiions ; the rage of a popular mob wa»= 
fioon diifrtcd tow'ardb the moll eminent |Krb)U‘*. - 

cordingly, in the night between TiuTday the «■»'! 
Wednefd.iythe7lh oi [one 1780, liis Lordlhip's hoiik ii. 
Bloomlbury Squaic was att iekcd by u part) of rioitr.., 
who, on ihe Friday and 'rudday |)feced/rig, h id, to ilu- 
aimnuU of. many ihouiaud.i, lurrounded liic avenue ot 
both Houfes of l^Hrliameut, u.ider pretence of aatiidirv* 

Lord George Clon’or. wdien he prtieiited the petiiiou 
Irom the FroU-Haut .Adociatlon. On 'fuerday evenuig 
the prifon of Newgate had been thrown opt 11, all the 
combuftibie part 1 educed to alhes, and the ftKinb let 
loofe upi»n the public. It was after this attempt to dt- 
ilroy the means of lecuring the virtims of crirniual ju- 
nice that the riolcrb aliaultcd the rcfitlence oi the cl.iu 
inagiilruie of the full ciiiniual court in the khgno.n ; 
nor were thty dilpuLd till lliry h^id huint all fu lin- 
iiitute, picluKM U'/iikb, rnauureripLs, dettl-^, ai:H, ui 
(boil, every liiu-g wLidi flic could couluiiic iaii.fc Lc'-d- 
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Murray, (hJpN houfe ; fo that nothing remained but the walls, From thii period the bodily powers of his Lordftiip Miirfpf* 
which were feen next morning almoft red-hot from the coiitiniicd to decline ; his mental faculties, however, re- 
violence of the flames, prtTenling a melancholy and aw- maioed without decay almoft to the laft. During this 
f ul ruin to the eyes of the paftetigcrs. For a fuller ac- time he was particularly inquifitive and anaious about 
count of thofe dreadful riots, fee BaiTAiN, 644. i^'n- the proceedings in France, and felt his fcnfibillty, in 
fyclopiftita. common with every good man, wounded by the hor- 

Stj uiiexpcf^ed wai this daring outrage order and rihle inftance of democratic infatuation in the murder 
government, that it burft on I«ord Matisfleld without of the innocent Louis XVL He lived juft long enough 
his being prepared in the flighteft manner to reiift itr to exprefs his fatisfadion at the check given to the 
He efcaped with his life only, and retired to a place of French by the Prince of Cobourg in March 1 793 * the 
lately, where he remained until the 14th of June, the 20th of which month, after continuing fome days in a 
laft day of ter m, when he again took his feat in the ftatc of infeniibility, he departed this life, at the age of 
court of King’s Bench. “ The reverential filcnce (fays 8H years. ^ 

Mr Douglas) which was obferved when his Lurdfliip In his political oratory (fays a wntcr of the pre-* 

refumed his place on the Bench, wasexpreifive of fenti- fent times), he was not without a rival; no one had the 
ments of condolence and refped, more affeding tlian the honour of fwpajfmg him ; and let it be remembered, 
moll eloquent addiefs the occation could have uiggefted. that his competitor was Pitt. 

“ The amount of that part of Lord Mansfield's lofs I’hc rhetorician that addrelTed himfelf to Tully iii 
which might have been rftimated, and was capable of a ibefe memorable words— /Mi fr^rifuit nr 
coinpcnfation in money, is known to have been very primus ejfes Qraior^ tu lilt ne anticipated their ap- 

great. This he had a right to recover againft the 'Aim# plication to Mansfield and Pitt. If the one poflfefled 
tired. Many others had taken that cuurfc ; but his Lord- Demofthenean fire and energy, the other was at lead a 
fhip thought it more confiftent with the dignity of his Cicero. Their oratory differed in fpecies, but vras equal 
duradcr not to lefort to tlie indemnification provided in merit. There was, at leaft, no fuperiority on the 
by tlie legiflature. HU fciitimciits, on the fubjc& of a fide of Pitt- Mansfield’s eloquence was not, indeed, of 
reparation from the ftate, were communicated to the that darfng, bold, declamatory kind, fo irrefiftibly 
Board of Works in a letter, dat *3 18 th July 1780, powerftil in the momentary bu (lie of popular alfeinblSci ; 
written in confequence of an application which they but it was poffefled of that pure and Attic fpirit, and 
had made to him (as one of the principal fufferets), pur- feduAlive power of perfuafion, that dcligbts, inftruAs, 
firant to dirc^ions from the treafury, founded on a vote and eventually triumphs. It has been very beautifully 
of the HouCe of Commons, requefting him to ftate the and juftly compared to a river, that meanders through 
nature and amount of his lofs. In that letter, after verdant meads and flowery gardens, itftc^ing in its cry* 
fome introductory exprcftlona of civility to the furveyor ftal bolbiii the varied obieAs th|t a&rn iu.banks» a^ 
general, to whom it was addrefted, his Lordftiip ftyB, rcftefliin^ the country UiTPUgh. which ft , 

* Befides what is irreparable, my pecuniary lofs Is great- illuftrate bia oratoi^ypy exain^« tronU t^oire 

1 apprehended no danger, and therefore took no precau- volttminbui tmoferipta from W reCOids of PartiBMlb^t ( 
tion. but how great locvcr that lofs may be, 1 think and ft ft. wmCilcffiuy, la Vte jCfD appeal to Iffrag Irij^* 
it does not become me to claim or expert reparation “{ '>* ' ' ' 

liom the ftate. I have made up my mind to my mis- 

foitunr, as 1 ought, with this confolation, that it came tomey ref^tion ks a fpeak^, ai 

from thofe whofe objtdt manifeftly was general confu- lawyer, «i»d ftpolftimii|devated liim to the peerage, and 
lion and deft ru^ion at home, in addition to a dangerous the exalted' poft of idiretjoftice of ^n^land- Ileakended 
and complicated war abroad. If I (hould lay before to tlie dignities of ftate by rapid Andes : they were not 
yon any account nr computation of the pecuniary da* beftowed by the caprice of party favour or affeAion. 
mage I have I'uftained, it might feem a claim or expec- They were (as was faid of Pliny ) liberal difpenfationa 
tation of being indemnified. I'herefore you will have of power upon an objeA that knew how to add new 
no further trouble upon this from, Mansfield J* luftre to that power, by the rational exertion of hia 
Trom this time the luftre of Lord Mansfield conti- own. 
nutd to (hint with unclouded brightnefs until the end Here we can fpeak of this great man within our 
oi his political life, unleA his oppofition to the mea- own recoliedlion ; and however party prejudices may 
fiircH of the prefent adminlAration, at the early period adopt their different favourites, and each contend in dc- 
ot their appointment, ftiatt bt thought to detrafl, in tracting from the merit of the other, it "fs, we believe, 
fome fmall degree, from his merit, it is certain many genemlly underilood, that precedence is allowed the 
of his admirers faw, with concern, a connexion with the Karl of Mansfield, as the^lirll magiftrate that ever fo 
opponents of government at that juudfure, fcarce com- pre> eminently graced that important ftation. The wif- 
pacible with the dignity of the chief jufticc of Great dom of his dccifions, and unbiafled tenor of his public 
Britain. At length infirmities preifed upon him, and condu£^, will be held in veneration by die fages of the 
he becaiM unable to attend his duty with the fame law, as long as the fpirit of the conftitution, and juft 
pundluality and affiduity with which he had been ac- iiotiuns of equity, continue to have exiftciice. ‘ No man 
cullomed. It has been fuppofed, that he held his of- has ever, in an equal degree, poflefted that wonderful 
ficc after he ms difalled from executing tlie duties of (agacity in difcovciing chicanery and artifice, and fepa- 
it, from a wilh to fecure the fucctflion of it to 1 very rating filllacy from truth, and fopbiftry from argument, 
particular friend. Be this as it may, il,c chief jufticc lo as to hit the exuft equity of the cafe. He fuffered 
continued in his office until the month of June 1788, not juft ice to be ftrangled in the nets of form, 
when he fent in hft refignation. «* His memory was aitoniftiing^he never took notes, 

* or. 
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nr, if he d»d, feldom or ever confiiUcd them.** His re- Hance upon hie mercy llirougli jefus Chrifl, I dcfire M muin, 
fcrencc* to expreffions which fdl from him in the courfe that my body may be interred M privately afi may be ; 
of tlie debate, or his qiiotatuma from hooks, were fa and out of refptct for the place of my early edueatJon, 
faithful, that they mipht have been faid to have been 1 fliould wIHi it to be in Wtllminiler Abbey.*' ft waij 
repeated vn/zatim. The purpofes to which he employ- interred in WeilminlUr Abbey, in tiie fuiic vault with 
ed thefe ama7.ing talents were ftill more extraordinary : the Couiitefs (who had dlid April ic. 17^4), between 
if it was the weak part of his opponent’s arguments the late Earl of Chatham and Lord Ro!>eTt iMaiUicro. 
that he referred to, he was fare to expofc its fallacy, MUSEUM, in the Unguagc of the piciVnt da), ii 
weaknefs, or ablurdily, in the moil poignant, fatirc, or a building in wliich are depjiit;.d fpCvimtijs of eve'-y 
hold it up in the moll ridiculous point of view. If, on object that la in any cLgrec curiiHu, whctlwr fi cb id>- 
the contrary, it were a ]K)int on which his adveifaries je6ts be natural or artificial. What the word 
laid their chief llrefs, he Hated the words.coircClIy ; exprefled originally, been told under ib.ii t ile m 
colle^cil their obvious meaning, confiJered the force of the Rncyclopitil'ta, 

the feveral argutnents that had or might have been rai- A complete inufeiiin contains rolle‘fio,i8 of pi'.fer- 
fed upon them, w'ith a«precIfion that would induce an ved bealls, birds, liHies, reptiles, ; i.iodtL of m i- 
cuiditor almoil to fuppofe that he had prcvioully confi- chines; rare manufciipts ; and indeed fpecimtnsof cveiy 
dered the whole, ami that hia fjieech was tlic rcfult of thing neceflary to illullraie phyficsl fcicnce, to im- 
imich previous (ludy. pmve art, to aid the ant'quarian in his refta»^che}', aufl 

“ It may l>c faid of Maiiafield as of Virgil, that if he to exhibit the manners and cultoma of men in dillai.t 
had any faults, they might be conlidered in the fame ages and nations. As natural objedl? of uncommon 
manner with ihofe of fomc eminent fixed ftar, which, fize or beauty, and other rare producllons, were, in tiic 
tf they cxill at all, are above the reach of human obfer- earliefl periods, cqnfecrated to the g jcIs, tite tcfnpbt 
vntion. The lumiiioUB aithcr of his life was not obfeu- were, of courfe, ihc firft repolitorirs of fncli colitClioiH, 
red by any fliade dark enough to be denominated a dc- or, in other words, the firll MuJ^uuu. I'hiy, we tluijk, 
fedt. On account of his defeent, local prejudices and has been completely proved by i’rofr/Tor Beckmann * 
propenfiticB were imputed to him, and hia condudl, on ** When Hanno (fays he) returned fiorn hi'^ di!lant^'< 
that account, examined with a microfcopic eye 5 but voyages, he bfx>ught with him to Carthage two ikins 
the optic through which it was viewed pofTefTed a par* the hairy women whom he found on the Goigadc*; 
ty tinge, cq.ually odious and deceptive. Iflands, and depolited them as amcmoiiHl in tlic temple 

His political principles were ever cotifi (lent ; and of Juno, where they continued till the dellnidiion ot 
Co' preferve confiftency in fuch llatfOQs and in' fuch times the city. The horns of a Scythian animal, in which 
«s occupied the life of Mansfield, cpnftitutes an ordeal the Stygian water that dellroyed every other velLl 
ftrong^y iinjpirdpEve of virtue. It has been ftid tb&t he could be contained, were fent by Alexander nii a curio- 
ipirit. Is the naifom .xqipofitW popular fity to the temple of Delphi, where they wete fufpend- 
aud'appareutfy .|he'^nt«m|»r of cd« with an infeription, which has been preferved by 

Ilfa^^kdd cim .£llan. The mondroiis horns of the wild bulls wliitdi 

ran in had occafioned fo much dcvaltaiioii in Macedonia, wcu, 
t^iTCnti^ borrow byorder of King Philip, hung up in the icmplc of i L i - 
mn bf bir o#iii popahnty coles. The unnaturally formed ihouMcr bones of IMops 

that is raircd'wttbout meriit Md a crime, were depofited iu the temple of Elis. Tiie lioius of tin. 

He difilatned being the fiave of i^t^^lfe^ or to fo called Indian ants were fbewn in tlie temple of Hcr- 

acicnowledge tfad mouts of m for the trumpet of culee at Erythrw ; and the crocodile found in aitcmpt- 
fame.*’ iiig to difeover the fources of the Nile wu^ puLrved in 

He had a mind too great to be alhamed of revering the temple of Ifis at Caefarea. A large piece of the 
the ordinances of religion ; aad as, after the moll im- root of the cinnamon tree was kept in a gcddin wflVI in 
partial inquiry, he was a firm believer of the truth and one of the temples at Rome, where it wm examined by 
importance of Chridianity, he frequented the church Pliny. The ftin of that monller which the l^omaii 
regularly, and received the holy facrament on the higher army in Africa attacked and dcHroyed, and which pi o- 
feftivals. Mr HolUday has publiihed a fermon, which bably was a crocodile, an animal common in tluit coun- 
hc fays was didlated by Lord Mansfield to bis friend try, but never fecn by the Romans before the Pui ic 
bifliop Jobnfon,and preached by that prelate before the war, was, by Regiilus, fent to Rame, and hung up in 
Houfeof Lords. It is a very ferious and appropriate one of the temples, where it remained rill the time of 
difcourfei but judging ugon internal evidence, we (hould the Numantinc war (a). In the temple of Juno, in the 
not have fuppofed it the compolition of the eloquent ifland of Melita, there were a pair of elephants teeth ot 
’ and argumentative chief joftice of England. His Lord- extraordinary fiae, which were carried awaybyMafi- 
Oiip’s will, which was written with his own hand, upon nifTa’s admiral, and tranfmitted to that piincc, w ho, 
little more "than half a (hect of paper, begins with the though he fet a high value upon them, fent them again 
following elegant and pious paragraph, with which we back, bccaufe he heard they had been taken from a tern. 

(hall conclude this dtctch of his chara^^er : pie. The head of a buGlifc was exhibited in one of the 

When it (hall pleafe Almightv God to call me to temples of Diana; and the bones of tint fea monller, 
that Hate, to which, of all I now enjoy 1 ^an carry on- probably a whale, to which yV-ndromeda was expohd, 
ly the fatisfadlion of my own confeience, and a full re- were preferved at Joppa, and afterwards brought to 
Sup PL. VoL. II. Part I. O o ^ Rome. 

(a) We think, with the tranflator of Beckmann’s Hillory, tliat this animal was not the crocodile, but the Jioi 
ewfitiiftfr. See Boa and Serpent, I\ncycL 
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Mttfcum Rome. Tn the lime of ^ ^iilanJas the head i)f the ctle- 
bnttc! CalyJrnian boar was flicwn in one uf the ttinpKs 
of Cnrcee ; but it was then deliitute of brllUts, and I'ad 
fuftcred conriderably by the hand of time. 'Phe mon 
ftrous tufks of ihif» animal were brought to Rome, after 
the (Vb-K of Anthony, by the Emperoi Augiil^us, 
who caufed them to be fufpiMided in the temph ut Bac- 
chus. Apfdloniuft tills ns, that he faw in India forne 
of thofe nntfi which in Greece were preleived in the 
tcrnplis as curic'fities ’*• 

'4 hough thefe turiofities were prefer ved in the temples 
f(»r rinpofis v.*ry difftn-iit from thofe for which our 
of-llt ctlons aie made, tl'c^e can he no doubt but that 
they (onhiluite*! to promote the knowledL^e t>f nainral 
hilb>ry if it be tine, a.s Plliiy and Strabo inform us, 
that Hippocrates avails! himfelf of the accounts which 
were hung up i»i the tdnple ot -/Efeulapltia of different 
difiafes, and of the medit incs and mode of treatment 
iiy vvhieh they were cured ; it will eafily be believed, 
that the natural hiilorians availed tlicmfelvcs, in a fimilar 
manner, of the various rare objtds which were prefer- 
\ed ill the temples of the other gods. This, we feCt 
Pliny aduaily did. 

Suetonius irforms us, that Auguflus had, in his pa- 
Jace, a colledioii of natural curiofitiea ; and it is well 
known that Alexander gave orders to all huntfmen, 
bird catchers, filhermen, and others, to fend to AriAotle 
whatever rare animals they could procure. M. Beckmann 
f :cms to be of opinion, that the firll private mufeum 
was formed by Apuleltis, who, next to Ariflotle and 
his fcholar 'Phiophrallus, ceitainly examined natural 
olijeCts with the greateft ardour and judgment; who 
eaubd animals <»f every kind, and particularly fifli, to 
be brought to him tithcr dead or alive, in order to de- 
feribe their external and internal parts, their number 
and fituntion, and to dt-ttimiue their chara£leri 6 ng 
niaikp, and eflalilifh their real names ; who undertook 
ciiilaiit iouiiicys to become acquainted with the fecrets 
of nature ; and who, on tlie Getuliaii mountains, col- 
lected p!.t refactions, which he confidercd as the effefis 
ot Drill alioidi, flood. 

’J"iie principal caiifc why collcdfions of natural curio- 
fitiis were fearer in ancimt times, mull have been the 
igiH.rance of iialiiralifts in regard to the proper means 
id' prei'erviug fuch bodies as foon fpoil or corrupt. Some 
meihods were indeed known and pradifed, but they 
were all defedivt and iiiftrior to that by fpirii of wine, 
wh^h prcvMUfi piiirefadioii, and which, by its perfedt 
traiifparincy, permits the ohjtdls which are covered by 
it to be at all tisnis viewed and examined- Thefe me- 
ihc.ds were the fame as thofe employed to prelerve pm- 
vilion‘', or tlie ‘tKKlira of great men deccaftd. They 
w«Tf put into fait brine or honey, or were covered over 
with wax. Thus the hippopotamus, deferibed by Co- 
luniiia, was fenl to him from Kgypt preferved in f.U. 
The body of Agtfipolis King of Sparta, who died in 
Macedonia, was fent home in honey ; the celebrated 
purple (lye of the ancients was preferved frefh for many 
years by the fanne means ; and at this dav, when the 
Orientals are deflrous of tranfportiug tilh to any diilance, 
they cover them over wiwh wax. 

In thofe centuries which arc vfually called the mi ’die 
ages, tl^ie Profeflbr finds no f’-ac?o what can be < Jlcd 
a mufeum, except in the tieafuric^ of emperors, kingq, 
and priiiccsy where^ bciidcs articles of great value, cu- 


liofitics of art, antiquities, and rtlici-, one fomelimcs Mufeui^- 
fouiu^ fcircc and llriE^uhir foreign .'inimals, which were 
diitvl «ind preferved. vSi\h were to ce feen in ' ^ 

the. old ircalury at Vimea ; and In that of iSt Denis was 
cxliibitid the claw of a griflin, fent by a king of Per- 
fia to Charlcmagiic ; rhe teeth ( f the hippopotamus, 
and other things of the like kind. In thefe coIIi6fu)n8> 
tlic number of the rar ities always increafed in propor- 
tion as a tafte for natural hiflory became more preva- 
lent. and as the extenfion of commerce nfforded better 
oppottunities for procuring the produ^Vions of remote 
countries. Meuag( ries w'cre idluhliMied to add to the 
niaguTicence of cou»‘t3, and the ftufEd fkins of rare ani- 
mals were hung np as memorials of their having exifted. 

Public libraries alfo were mado-receptaclcs for fuch na- 
tural curiofitics as were from time t 9 lime prefented to 
them ; and as in univti Pities the faculty of medicine had 
a hall appiopi iated for the clifTedtion of human bodies* 
curiolities from the animal kingdom were colleftcd 
there alfo by degrees ; and it is probable that the pro- 
fcflbrs of anatomy fir (I made attempts to preferve dif- 
ferent parts of animals in fpirit of wine, as they were obli- 
ged to keep them by them for the ufc of their fcholars ; 
and becaufe in old times dead bodies were not given up 
to them as at prefent; and were more difficult to be 
obtained. Private collcftions appear for the firll time 
in the 16 th century ; and there is no doubt (fays our 
author) that they were formed by every learned man 
who at that period applied to the ftudy of natural 
hiftoty, 

MUSHROOM, a fungus, of which feme of the 
principal fpecics have been deferibed in the Encyci^^ 
psdta under the generic name Ao£ricu|s, Thefe 
however, one fpeeiea not ntentioaed there:^l)ie 
birfutui of BuUitrd, which if ^rtamJy WoHhy 1 ^. 1ni(V 
tice, fince one of the Ffendi chemifta has Ulcl'y tu 
traced from il « bright, (hinioffi and my duraUe yeffdiy 
dye. This pretty larg^ grows commonly 

on walnut and apple-trees, lu epburfatg- matter is 
contained in abundance, not only in the tubular part, 
but alfo in the parenchyn^ of the body of the muih- 
room. Id order to extra^ it, the mufluroom is pound- 
ed in a mortar, and the liquor thence obtained is boil- 
ed for a quarter of ^ an hour in water. An ounce of 
liquor is fufficicr.t to communicate colouring- matter t^> 
fix pounds of watcr.^ When the liquor has been drain- 
cd, the (luff to be dyed is put i’^.to it, and boiled for a 
quarter of an hour. All kinds of Huff receive this co- 
lour and tetsio it ; but on linen and cotton it is le& 
bright, 1‘his colour may be modified, in a very agrees 
able manner, by the tficd of mordantb. 

The prv.cef 3 fmxccdcd beft on filk. When tkis fub- 
ftaiice, after being dyed, is made to pafe through a bath 
of foft foap, it acquires a fliiiung golden yellow colour, 
which has a pcrleti ixTtmblance to the yellow of* that* 
filk employed to imituie embroidery in gold, and which 
has hiilicrto been brought from China anil fold at «t 
dear rate, as the method of dyeing it is unknown in 
Europe. The yellow colimr ex trailed from this miifli. 
room may be employed alio wflh advantage for paint- 
ing in water colours as well as in oil. 

MU rSUDDlES, in Bengal, writers, accountants, 
officers of government 

MUZCOORET, allowanceb to zemindars in land or 
mouey. 23ec ZiMiHUilA, SuppU 

NABOB, 
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Nibob ABOB, or Nowab, a title of coiirlely pYtn in In« 
II dia to Malioinedaiia hij^h in ilation, particularly 

provincial governoi b. 

The Sun’s NADIR, in the arJH of the cone projcft- 
ed by the ftiadow of the earth : fu called, bccaule that 
axis being prolonged, gives a point in the ecliptic dia* 
metrically oppofitc to the fun. 

NAIB, a deputy. 

NAKED, in archkef^ure, as the naked of a wall, 
&c. is the furface, or pjane, from whence the piqjec- 
tures erife ; or which iefves as a ground to the projec- 
lures. * 

NANCOWRY, or Soury, as it in fometimes called, 
is one of the Nicobar illes, and fituated nearly in the 
centre; of the duller (Sec Nicobar, EncycL), Its 
length may be about tight miles, and its breadth nearly 
equal. The ifland of Comerty, which is near it, is 
more extenfive, hut dots not perhaps contain more folid 
land, being excavated by a very large bay from the fea. 
The fpace between ihefe two iflands forms a capacious 
«and excellent harbour, the eailern entrance of which is 
flieltered by another ifland, called Trikut, lying at the 
diftance of about a league. I1ie inlet from the weft is 
narrow, but fuificicntly deep to admit the largeft (hips 
when the wind is fair. 

The Danes have long maintained a fmall fetdeinent 
at this place, which (lands on the noftl^rn^moft point 
of Nancow^, within the harbour. A fetjcaat and 
three Or four foldiers, a few black (laves, «md two rufly 
old pi^pes of ordnance, compofe^the whde of their efta- 
bfi&ment, rTbey have here two tone of .which, 
buih . entirely of wqod, ia thetir { the other, 

formeily inhabited by ferves now for 

a fioreboafe; ■ • * ’ ; ' . 

lliefe illands arc in geneialwoc^yj, but contain like* 
wife feme portions of clear land* . From the fummits 
of their hills the mof|K'Cts are often beautiful and to* 
mantle. The foil is licb, and probably capable of pro- 
ducing all the various fruits and vegetables common to 
hot climates. The natural prodiidions of this kind, 
which moflly abound, are cocoa nuts, papiaj, plantains, 
limesy tamarinds, beetle* nuts, and the melori^ a fpccies 
of breadfruit ; yams, and other roots are cultivated and 
thrive ; but rice is here unknown. The 
wbofe fruit is fo juftly extolled, grows wild ; and pine- 
apples of a delicious flavour are found in the woods. 

Of all the Nicobar ides Nancowry and Comerty are 
faid to be the beft peopled ; the population of both be- 
ing fuppofed to amount tos eight hundred. The natives 
qf Nancowry and qf the Nicobar iflands in general, live 
. in villages on the fea-fhore, and never erect their habi* 
tatioBS inland (a)- Their houfes are of a circular form, 
and are covered with elliptical domes, thatched with 
grafs arid the leaves of cocoa nut. They are railed up* 


on piles to the heiglit of fix or eight feet above the Nancowry. 
ground ; the floor and fides aie laid with planks, and — v— — ' 
the afeent is by a ladder. In ihofc bays or iiiicts 
which arc fheltered from the fuif, they erect tlicm 
fometimes fo r.cai the niargin of the water as to admit 
the tide to flow under, and wafh away the orduie iioni 
below'. 

In front of their villages, and a litile advanced in the 
water, they plant beacons of a great heiglit, which they 
adorn with tnfts made of grafs, oi the ba>k of lo i e trie. 

^i'hefe obje^ls are difcernible at a great diltance, and arc 
intended probably for lai dmaiks; their lionies, which 
are overfliao owed by thick groves of cocoa nut irus, 
fcldom being vifiblc from a^ar. 

The Nicoharcans, though indolent, aie in general 
robuft and wdldiiiibcd. "iheir featuics arc iornewhat 
like the Malays, and their colour is nearly iiiuiUr. I i.e 
women are much inferior in fiaturc to the men, but 
more adtive in all domcflic affairs. Contrary to tlie 
cuftomofother nations, the women lhave the hair r.i mcir 
heads, or keep it ciofc ciout, which gives ihi.m an u:i- 
couth appearance, in the t/cb of l)i angers at halt. 

The inhabitants of Nancowiy perform, eveiy year, a 
very extraordinary cercnujiiy in honour of the Ccad. It 
is thus deferibed by Lieutenant Colcbiuoke ; 

•• On the anniverfary of this ft.iliv.il, if ii l an be fo 
called, theif houfts are decorated witli gcirlands of 
flowers, fruits, and branchcH of Crecb. Tiie people ui 
each village aflemble, dreli i;i their belt aitnc, at the 
priocipal houfe in .the place, where they fpend the day 
in a convivial manner; the imn, ikeirg ap.nt ir«.m tiie 
women, fmoke tobacco, and intoxieaie themltlves ; 
while the latter are nurfing their chiMien, and employ- 
ed in preparations for lUe inourninl bniinef. ol the 
night. At a certain hour of the afternoon, annuuneed 
by ftriking the Gounjr^ the women let up the inoti dif- 
mal bowls and lamentations, which tluy contiiiuc wiih- 
out intermiffion till about fun Jet ; when the whole 
party get up, and walk in proeeflloii to the burying- 
ground Arrived at the place, they fuini a ciielc 
around one of ilte graves, when a liakc, phuited exactly 
over the bead of the corpfe, is pulled up. The wonuui 
who is ncareft of kin to the dectaled, Heps out from 
the crowd, digs up the fkull, and draw's it up with her 
hands. At light of llic hones, her llrcngth feems i<> 
fail her; (he Ihriek.^, (he fobs; and tears of anguilh 
abundantly fall on the mouldering object of lict pious 
care, bhe clears it fiorn the taiih, icTapen oil the 
federing flefh, and laves it plentifully with the ivilk of 
frcfli cocoa' nuts, fupplied by the b)ltdnJerfi; after 
which (lie rubs it over with an iiifuliou of fafliun, and 
wraps it carefully in a piece of new doth. ii is llun 
depofited again in the caith, and covered up ; the flake 
is replanleu, and liuug with the various trappings and 
O o 2 iinple- 


(a) The great Nicobar ifland is perhaps nn exception, where, it is faid, a race of men exifts, who are totally 
diflereut in their colour and manners. They arc confidered as the ut the countiy. 1 lity li\c*ni ilie 

inttrior jiarU among the mcMintriins, and commit frequent depredations on ihe pe.ice.ible inlnbitants ot the coalt.-!. 
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jV.j'lcmcnts bclonpinp lo the dcrcafcil. Tlicy proceed 
tlicn to the other graves ; rnd the* \v]iole wight is fpewt 
in itj elitionB of thelt ciimul and dirgiillfiil rrtts' 

*' On iht* morning following, the ceremony is con- 
cindal bv an ofTiring of many fat fv\ine ; when the la- 
vriiiee made to the dead affords an ample ftaff to the 
Jivirig : tl ey bcfmcar themfelvcs with the Mood of the 
flanghttred hogs, and fonic, more voracious than othtMS, 
r.tc the fieih raw. I’hey have various ways, howevtr, of 
drtff.rig their meat, but rlways lut it without lalt. A 
kuid of palfe made of the w/f/'r/, ferves ilieni for bread; 
and they (inilli their repalf with copious potations of 
an inc'briittiug liquor,” 

'1 he Nioobarcans are horpitable and honc^, and arc 
Ycniarkable for a llricr^ ohiervanee of intth, and for 
piirnSliiality in ad' ding to thtir engagements. Such 
1 rimes as theft, rohbiiy, and murder, are unknown in 
thtfe iflands ; but they do nut want fpirit to revenge 
thvir injuries, and will light rcfoliiielyf and flay their 
if'tmif ., if aitaekid or unjulily dealt with. Their only 
vice, if this failing cart be fo called, ia intbriatlon ; but 
in iluir cups they are generally jovial and good-hu- 
noured. It fometimes, however, happens at their 
fenlls, that the men of different villages fallout; and 
the cpi.u'itl immediately becomes genersd. In thefe 
eafes they tr rminate their <!ifl'ercnces in a pitched battle ; 
wlicrc the otily weapons iifed are long flicks, of a hard 
and knotty wootl. With ihefe they drab one another 
moll heartily, till, no longer able to tndure thcconfli^, 
they r>uurjally put a (lop to the combat, and all get 
dnM»h agahi. 

XANK/\R, ancient allowance to zemindars in land 
or nioi'cy. 

NANKF.KN, or Nan-king, is a well known cotton 
fluff, whieh derives its name from the ancient capital o£ 
China (See Nan- king, FnryfL), It is, however, ac- 
cording to Van llraarn, nanufadlurcd at a great diftance 
from ll’.at city, in the diilridt of Fon\^ fitimtcd 

in the fouih'eafl of the province of Kiang-nam upon 
the fea-fhore. The colour of nankeen is natural, the 
hjwn of which it is made being of the fame ydlow 
tinge with the cloth. The colour, as well as fuperior 
qiiaiiiy of this cotton, feemu to be derived from the foil ; 
for it ir. frid that the ftcds of the nankeen cotton dege* 
no^te in both particulars when tranfplanted to another 
province, however little different tn its climate. I'he 
common opinion, that the colour of the fluff is given 
by u d)c, occafioncd an order from Europe, fonie 
years ago, to dye the pieces of nankeen of a deeper co- 
lour than they had at that period j and the reafbn of 
ihcir f)c*ing then paler than formerly is as follows ; 

Shortly after the Americans began to trade with 
China, the demand incrcafed to nearly double the quan- 
tity i: waspoffiblc to furnifli. To fupply this deficiency, 
the n.uuufadurers mixed common white cotton witli the 
brown ; this gave it a pale call, which was immediately 
Fcmarked ; and for this lighter kind no purcliafer a>uld 
he found, till the other was exhaufled. As the con- 
lumption is grown Icfs dining the lail three years, the 
mixture of cotton is no longer nectffary, and nankeen 
is become what it wa;. before. By keeping them two 
or three year#-', it even appears ihnt they have th'' pro- 
perty of growing darker. Fliis kind of Huff mult be 
acknowledged to he the llri)n;>e(l yet known. Many 
perlbiis have found that clolhcii made ut ii will lad tbrtc 
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nr four years, idlhough for ever in the wafh. This it is 
that imike*, thim the favouriu*. wear for brtrclirs and — 
waifleoats both in Europe and A merit a. The white 
nnukteii is of the fume quality, anti is made of white 
«-ntt(Mi as guixJ aa the brown, and wliich iilfo grows in 
Iviang nain. 

N APl.ES'Yi- LI.OW, called alfo Netipolntm eciith, in 
lialian GidUvI'nio^ and in Ereneh ^jauve I'c Noplts^ is a 
heautifiil pigment, coiicenuiig which we have much in- 
forination I’loni the ind«.fatigable lleckmauu. “ (t ha.» 

(fays he) the appearance of an earth, is of a p?!c orange- 
yellow colour, po ulerous, giauiilaled, exceedingly fri- 
able, does not ertlortfct, nor become moiH when expu. 
fed to the air, but wdien applied !o the tongue feems l(> 
adhere to it. When reduced^ to a lirte powder, it n - 
mains for Tome lime f'lfpenoed in water, hut foon dc- 
pofils itfelf at the iMillom in the fonh of all me. When 
boiled with w^atcr, the water, at lead fonn times, is 
iierved to have a fomewhat faliiic t?flc. It does not d- 
fcrvtice with aculs, but is in pa’t diilblved by ;qiis regiit 
(iiitro-muriatic acid). In the fin it emits iiAt^JuIphure- 
ous vapour, is difficult to be fuled, and by ih^ opera- 
tion undergoes no material charge, only that iti^ colour 
becomes fomewhat redder. -When fufed with colour- 
lefs glafs, it gives it a miik*white colour, a fure proof 
that it contaius no iron; and, with inflammable inb- 
flances, there is obtained from it a regiilus which haa 
the appearance of a mixture of lead and antimony. 

*• This article is brought from Nnples for the niofl part 
ill the fotni of an earthy crufl about three or four lines 
in thrckncfi, and it fometimes retains the form of the 
veffti Ui which it has hardened. It can be procured alfo 
as a fine powdir, as the coltiuivneA foii^ietimes 

ready paundedibr afc/' . , ' . ^ « 

About the fiaiiire of the Aibftaoce eatled yeU 
Ibw there has bm- tpocl^ditvrfity^ ! 

thofc who haye' 

eating aui^^^ai.'a jpradis&ide'of Mount 

Vefuvius or Mouhf^' it 
lo be a natotkl bchi^. GckUard thought it yatbera 
kind of bole ; hut aj>proAched nwefl the truth,, 
by afferiing it to be an irvificiak Fou- » 

geroux is entitled to th^ yserit w havtdg prpved v. iu 

and of having ihev^n the poffibility of prepaiing it, Ac* P* 
cording to his experknentsy Naples yellow will be ob- 
tained, if you boil for feven or eight hours, ffrft over a. 
flow and then over a ftrong f^re, a nu.xturc finely pul- 
verifed of twelve parts of puie white lead, one wrt of 
alum, one part m fal ammoniac, and three parts of 
diaphoretic antimony f (white oxyd of antimony by . ^ 

nine). But before Fougcroux, who may have obtain- J/J 
ed an account of the proccl's during his travels fh rough .Wnew, 
Italy, a more certain proeefs was publifhed in the year * 
by Giambattifla Paffdri, in his interefling work 
oji the painting of earthen ware:(. .The articles to U. ^ 
employed, according to ihis author, ire, one 
of antimony, a pound and a half of lead, one ounce xAj opufi.uti 
illume di feccia^ and the fame quantity of common 
fait.” I am inclined (fays M. Beckmann) to think* 
that this receipt was not unknown to Fougeruux, and 
th.it lie confidercd alume di Jeccia to be alum. Pro- 
fdlbr Teoflhardi, a man of very found learning, has 
trunflated this expreffiori by the word alum. I will, 
huuevvi-, freely confefs, that I aiume d\ feeda 

aut to ir.can dura, but idt of tartar, or potafli. Paf- 

. feri 
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(«ri fayl» thil the proportions may be varied dilTerent 
ways ; and he ;jivcs fix other receipt*, in which he duos 
not mention alume di ftccia^ but only JWeia ; and this 
word certainly means ^uninhfen or w inert one (taitar). 
VrotefTor Ltoiihardi himfelt feema to confirm tliia opi- 
nion, by fayim;, that Vairo, profefl’or of chemirtry at 
Nciplcs, has traiiflated ** the alhea of wine lees” [dmres 
inft'tloru) by the words cihmf di ftaia. 

After Foiigeroux’s paper was printed, l)e b Lande 
publirticd a receipt wliich he had received from the 
well-known prince San Severo, and in which lead and 
antimony only are einproyeil ; but no mentfop is matle 
either of alum, tartar, or any other bit, 'rhii receipt 
is as follows ; 

Take lead welf calcined and fifted, with a third part 
of its weight of antpnoiiy pounded and fifted alto. Mix 
thefe fubrtanccs well togetlier, and fift them ai^ain 
through a piece of filk. Then take large flat earthen 
diihes, not varnirtied, cover them l^^th white paper, and 
fpread^outj^W powder upon them to the depth of 
about iw^ inches. Place thefe difhes in a potter's fur- 
nace, bi^ only at the top, that they may not he expo- 
fed to loo violent a heat. "Hie reverberation of the 
dame will be fufficient. The dirties may he taken out 
at the fame time as the earthen-ware, and the fubflancc 
svill then be found hard, and of a yellow colour. It Is 
then pounded an a piece of inatble with water, and af- 
terwaixb dried for ufe. 

iTie enamel-painters in Germany prepirc a yellow 
glazing, not very different from the real Naples yellow, 
by a prefeription, according to which, “ one pound of 
antimony, ^ ounces of red lead, and' two ounces of 
white fand, w tobe fufed together. The produce, 
Vfhich appoui i^ite Uack, ts to be pQ;tmded, and then 
\ and this procefa U to m tepeated , till the 
laaft liecomea ihorot^Htf Half a pound 

Off oibicet of red lead, 

and aftemM^a fufed s, add hj iMt ttdioai procefs an 
orange- )*tll6w pignwnt wd^ be 

artifta wbo (j^k of- the ufe of Naj^Ies yellow^ 
give 'eaotioos .agaiait applying iruu to it,’ ter the colour 
by thefe means becomes |^cenifh,or at leaft dirty. For 
this rcab^ it muft be pounded on a (lone, and (craped 
togelW with an ivory fpatula. {t is employed chiefly 
in oil painting, becaufc the colour is fofter, brighter, 
and richer than that of ochre, yellow lead, or orpiment, 
and bccaufe it far exceeds tbefe pigments in durability. 
It is employed in paiticular when the yellow ought to 
have the appearance of gold, and in this refpedt it may 
be prepared with gum water, and ufed as a water co- 
lour. A flill greater advantage of it is, that it is pro- 
per forename! painting, and on that account maybe 
employed on porcelain or earthen ware (a). Profeffor 
Beckmann, however, recommends to art ills to examine 
vbcthrr the oxyd prepared from wolfram, by boiling in 
tbe muriatic acid, which has a beautiful yellow colour, 
might not b% ufed in the fame manner as Naples yellow. 

NAJIDUS. Under this generic term wc have, in 
the Encyclop^diaf given, from the Philofophical Tranf^ 
aHkms^ a defeription of the plant or grafs which l 3 r 
Blane coniiders as the fpikenard of the anejents. It is 


oiT diitv, in this f.lare, to infgrm oiir rea»Vr3, thu? Nir 
William J-'P-te, In tl'v 2 d wvd jtli vuiMinrsol' the 
lujt'arch:''^ fffms tn h:ive complet'/Iy proved ih 't the 
fpiktrard c>f Uicfloridiii ?nd (yah: }, or Nitr.lut 
w:is a very diflcrmt plant ilc AMlrnpo'^jn of Dr 
Blane, atid tliat it j.ric vvr, in a coiii'tr) far dili'jTit fii’in 
Mtichrdu, ’i'heproikls bioiip,ht by the dl'illiions prdi \ i t 
ol the AfiJit'C hocitty, in lupport < 1’ his own ojrnio:), 
arc too nurncTiUiS and circii'nllai.ti: ! l<> he iimoiltin J 
into Inch u work, a*; ih’J. We fli'dl ihtnFcie 01 . ly 
one of them; wh.Vh wh-.n Umrntnl ttenn r!ic 

lert, it lofc-i ir-in’h rf in forc'^, mull L e allowed, i\i.i 
i'n;;!y, to h.is** 

The true Indian fpikcna.'d is coiiTirtldly ci iUil ^'v 
the Arab-* Sumhulidl Hind; for io they li inil.i'iC the 
name ot it in Diolcoruicf;. Now (‘ajs Sir Wilha: ) 1 
put a fair and plain qiitftion fevcrjilly to three or i.,v\ 
Muffiilman phyf clariR : Wlnt is the Intliaii » i 
the plant which the Arabi lall Si.mluhi'l //.».// 
They all anfwerfd, but (ome with moic rtaciml. il .v; 
others, yuijintin/i. After a prtlty Ion*; inU rv:.!, I 
rticw'cd them tht fpikts (as they are called) i:t / . • 
mansi^ and art:cd, what was the Arabia name or i!i .? 
Indian drug:' 'rhey all :ii fweroil leaiiiiy, ^uml' ’’ 
Hind, The fame evidence may Ic obtained 1.1 this 
country by any other Kuropcan wd.o hrk'i il ; and it' 
among twelve native phylician ''ciled in Arahi-m and 
Indian philology, a llngk* nia’i f^oulJ, after doe ronll- 
deration, give diffeitrit anlwtrs, I will ehcerfit'.ly lub- 
mit to the Roman judgment (f nm h*:i the 

JiiamdHsl* evidently bel i to the natural i.rrlc 
which IJnrixuB calls with the fullowiiig .La 

raih^rs : 

Calyx f fcarcc any ; vuir^in^ hardly difcernible. G- 
ro//n, one petal ; iitit: fomewhat jpbboiH ; hnrJet tive 
deft. Stamina /In! hers. Pijiuln^ f/Vrm bem .itli ; 
one Style eredt. Sml, fnlitary, crowned w'uh a pjp- 
poB. /for/, fibrous. LtdViSy bran cd, fourfold ;/«/./. - 
ea! kavei pctiolcd. 

It appeals therefore (continues tl»e hanitd author) 
to be the Protean plant Valerian, a hllrr of the Moun 
tain and Celtick Naid, and ol a fyecirs which 1 rtioi Id 
deferrhe in the 'Linnean liyie, I'dlrriu^ia / tdrniii:^: 
jforihut triandristfoliij ccrdjth quiiternisy ratikaUbus 
tivlasis, 'I'hc radical leaves, nfirig from the ground, 
and enfolding the young lUm, are pliiekcd. up with .1 
part of the root, and beirg dried in tlie fun or by 
artif.cial heat, arc fold as a drug, which, from its ,ip- 
pearance, las been called fpikenard. '’fhe Jatarn.TiiM 
is a native of the remote and billy parts of India, 
fuch as Ne pa'l, Marang Ibitan, near which Ptohmy 
Axes the native foil of the hardus Indua. li gtow'i 
ereft above thefurface of the ground, refcmbling an cir 
of green wheat; and whtu recent, it has a taint odenr, 
which is greatly incrcated by the iin.ple proccls of dry- 
ing it. 

NARES (Jamfs), dodoi of mulic, an emintnt 
compofer and teacher in that fciencc, under whom fome 
of the firtl nuificians of the prefciu day received ilie 
whole or part of their education, was the fon of Mr 
Narcs, who was, for many years, fteward to Montague 


v.r 




new c.'il. 


and 


( a) In the Memoirs of the Academy of Sciences for 1767, Fougeroux has proved that the glallolino prepared 
by him produced on porcelaiu a much more beautiful colour than the Naples yellow fold in the rtiop.*). 
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anJ WilloUj+byi earL ot AUir.jMon. lit was hoin, as 
will as hiu biotlur, the l.iu* Mi Jallitc Naus, at Stan- 
Wtll ill Middl'iff'i ; the forniLT in 17151 llie latUr in 
lyifi. Mis inulieal (fducatl,)n ht emnniciu-cd uiult-r 
^Il• Gates, then malUi* of ihe royal choi liters; and 
eoinplclcd it under the celchrated Dr Peijufch. Thus 
jnepared, he oflleiated, for forne time, as .h-piity to Mr 
oi^anill of Windfor ; hiil on iht nlii^iiatio** of 
Mr Sahlhiiry, organill of\o’k, iu 1734* v.as ehoftn 
to furcced him, biinj; tlicn only nineteen. It i^ j elated, 
on undoubted authority, that, uheii tlie old rnulieian 
full fuv h’S intcudid liiceiffor, he hild, rather anj,;rily, 
“ What! is that child to fureecd me i'** nnIucU being 
niculioiied to the organill elei^f, he took an early op 
piirlunity, 011 a diflicult lervice being appointed, to play 
it ibroughoiU half a note below the pitch, wliich 
brought it i!?to a key with Icven fliarps ; and went 
Uuough it without the llighteft error. Being aiked 
why lie did fo ? he faid, tfiat “ he only wiflied to Ihew 
Mr Saliflmry what a child could do." Mis knowledge in 
IjianchcB of his ptofelTion was equal to his practical 
/Ivill in tin’s iriftancc ; and, during hie rcfidence at York, 
where he was abundantly employed as a teacher, and 
wheie he married, Mr Nares, by his good condu^l, as 
well as profefrional merit, obtained many powerful 
friends. Among the foremoll of thefe was Dr Fon- 
tayne, the rcfpertablc and venerable dean of York; 
who, when Dr Grten died, towards the latter end of 
J7J5, exerted lu's iulcicft fo fuceefbfully, that he ob- 
tained for him the united placca of organill and com- 
pohrti his maj-dly, lie removed therefore to London 
the bq^iiiriing of 1756; and, about the lame time, 
was created <ioi 4 or in inufic at Catnbridge. 

On the rcfignation of Mr Gates, in 1757, Dr K^jres 
'Attained alfo the place of mailer of the chotifters; 
w'hich having been, for u long time, without increafe, 
notwithftanding tlic increafe of expences attending it, 
was, hy royal tavour, augmented about 1775, firll with 
the falary of the violiil ; and, on the revival of that place 
for Mr Crofdill, in 1777, with that of lutanift, which 
was rumexed to it for ever. It was in this iltuation 
that Dr Ndics i'uperintcnded the education of many 
pupils, who have fince become famous; particularly Dr 
Arnold, who, though with him only for a fhort time, 
wa.s li’ghly ditlinguiihcd by him for talents and applt- 
;ation. 'Fhc anthems and fervicts which Dr Narea 
pioduccd, as eompofer to the royal chapel, were very 
numerous ; many of them have fmcc been printed, and 
many which cxill only in nianufcript ilill continue to 
he performed in ihrchoirs with much elftii. Llavir.g 
been oiiginally a muHciaii rather hy accident than 
choice, wulh \<iy llrong talents and pTopcnfiiies alfo 
hir liteiatiu'c, Dr Narc& was paiticvdarly atUnlivc to 
( xprefs the fi nfc of the words lie undertixjk to fet ; and 
was the hill who attcinpted to conirKjfc the Tc Dturn 
for I he cho’r fervicc, in fuch a mamitr as to off the 
fcntini.'iiis it contains to advantage. Before his time, 
it Iiad been let rathe: f a tegular drain 4)f diauiit than 
• to any exprc-irive mtliulim. The mci’ts of J^r Nares 
weie not overlooked by his royal patroin?, wliom he had 
occalionally the lion?'’.:- to atreiul oi privnc, .though 
not a part of liis regifar I’uly man-fcil his lefpcct 
and gratitude for them, iie e^ implied his dramatic ode, 
-yntitlcd The Royal Pallora), the wor<!s of which were 


written by Mr Bellamy, author of a book, entitled Nar^, 
Lthic Ainuft nients. 

In July i7>o, Dr Nares was obliged, by declining 
beahh, to rchgn the rare of the choriRers, in which 
place he was fuccceded by Dr Ayrton, his pupil and 
valued fiicrd. In his lixty-eighth year, a conllitutioii, 
iir-viT rabull, ga\e way, and he died on February lO. 
j 7S 5. Ttllimi/iiy haa been borne to the mtiits of Dr 
Kaies by fcvtral writers, but more particularly by Mr 
Mp.foii, in liis preface to a book of aullicms, printed for 
the life of York Cathcdial ; and in his late Effays on 
Church Mulic, page | ^S. The late Lord Mornington, 
fo well known for mufical talents, frequently conlulted 
him; and Sir John Hawkins derived advantage from 
his acquaintance, in the prqgi(;r8 of his Hiilory of Mu- 
fic. Throughout life, he was not Icff reijpeded as a man 
than admired as a mufician ; he had'a vivacity that ren- 
dered his fucicty always pleafmg ; and a generous con- 
tempt for every thing bafe, that manifefted itfclf on all 
proper occafions, and very juRly commanded eilcem. 

His printed works are thefe i. Plight ^lets df Lef- 
fons for the Harpfichord ; dedicated to the Right Hon. 
Willoughby Earl of Abingdon. Printed in 1748 ; re- 
printed in 1757. 2. FivcXdTons for the HaipficUord, 
with a Sonata in fcorc for the Harpfichord or Organ ; 
dedicated to the Right Honourable thefCount^^fs of 
Carlille; publilhcd in 1758 or 1759. 3. A Set of 

£afyi.efibns for the Harpfichord, three in number; 
with a dedication to the public, figned J.N. 4. A 
Treatife on Singing, fmall fr/e. 5. il Principia ; or A 
regular IntroduAion to playing on the Harpfichord or 
Organ. This was the firft fet of progteSve leflbns 
publilhcd on a regular plan. 6. The JUf^Paftoral, a 
Dramatic Ode; dedicated to Ms Royal 
Prince of tV^alei; printed in ftrore, with tn^ overture 
chorafes* 7. Catches, Canons, and ^CS^ees ; 
to the late Lord iMotniilj^jQfi; f . Sis^^gues,: with 
Introduftory Volp«iti(ries Harpfu 

chord. 9. A Condfe aod '^^aly Treatife' on -Singing, 
with a Set of Engtiih Duetsffer Beginners. A differ- 
ent work fwm the former finallr treatife. 10. Twenty 
Anthems, in fcorc, for one, twor Uirec, four, and five 
Voices. Compofed for the Ufc his Majefty’s Cha- 
pels Royal, 1778. 11. Six Eafy Anthems, with a fa- 

vourite Moniing and Evening Service, left for publica- 
tion at his death, and publilhed in 1 788, with a portrait 
and a concife account of the author. C}f thefe compo- 
fitions the following fhort charadter is given by an emi- 
wtnt mufician, to whom they are all well known ; “ The 
Lirons arc compofed in a niaflcily and pleafmg ftyle ; 
fiee from tliofe tricks and unmeaning fucceHipiis of 
fcmltones, to which a good ear and found* jii/jgment 
never can be reconciled. The irealifcs on fmging 
contHii] duets compofed for tlic ufc of the children of 
the loyal chapels, fuperior to any Uiing yet publifh-^ 
cd ; and fuch as every teacher ought to pet ufc. His 
catches, canons, and glees, arc natural and pleafing; 
cfpccially the glee to all Lovers of Harmony,. which 
gained the prizcviuedal at the catch-club in 1770. The 
Royal Paftoral is compofed ibrougliout in a very. 
nialb?rly manner; particularly the choiufcb, with which 
caili part cdncliides. This ode, containing jo8 pages, 
was v rillcn, and all the vocal and inllrurnenial parts 
tranferibeJ for performing, within twelve days. The 

fix 
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Mgt^ors (ix fugucst with introdu<^ory voluntaries for the organ, fured Icveral who were only live feet 
"7 ^ contain the itrongeft proofn of ingenuity and judge 


ment ; few, if any, have ever been written that can be 
pTrfcr»-e(l to tlien. In both fets of the anthein.s, the 
fame chi raft eri dies appear ; and the fervice of the lat- 
ter very jultly acquired the title of fa vonrite ; nor can 
there be any doubt that the works of this author will 
be admired as long as a lalle for mufic (hall fiibfift.’* 

NAVIGATORS islands, an archipelago in the 
South Sea, difeovered by Bougainville, who gave to 
them that name, becaufe the natives do not pal's between 
the different Tillages, which arc all built in c'recks and 
bays, but in their canoes. The Navigators lilands are 
ten in number ; namely, Opoun^ Leone, Fsinfr^uc^ Ma- 
OUANA, Oyohiva^ Caltnajfc^ Pola^ Sbika, (JJJamo^ and 
Ouera. ' 

We have already given an account of the foil and 
produftions of Maouana ; and as the other illandn of 
this cli^rter arc equally fertile, we need not go over the 
fame ground again. It may be proper, however, to 
obferve, that in fome of them the fugar-cane was found 
growing fpontaneoufly, though its juice contained left 
of the laccharine fiibliaiice than the fugar cane of the 
Weft (ndie^, which our voyagers attributed to its grow- 
ing in a richer foil and in the (hade. According to 
Peroufe, the Navigators 1 /lands are fituated about the 
14th degree of fouth latitude, and between the 171ft 
and t75ih'degrees of longitude weft from Pavia. In 
Oyolava the tooke was feen hovering over a village as 
over a large European town ; and the number of ca- 
noes which from that ifiand furrounded the frigates was 
tmmenfe. Theft arc very tickli/h veAclst and would be 
abfolutfly ufclcfs to any body but fuch eaceUent fwim- 
mers aa th< iflanderi, who M na more forpriftd or un» 
eafy i% tbeir ^yerftttvng than are ar«^ the^ ftU of a 
hat* , up the caop^ on their they 

the^^r iri the cer- 

raitrty'of hairing the ftm^oj^raltuit tp perform afecond 
time in half an hour. $QineiS(nes tht^' join two canoes 
together by means, of a crofs piece of u*ood| in which 
they mskb a ftcb t6 receive the' maft ( and in this way 
they are left liable to be overfetf fometimes performing 
a long voyage without any fuch accident. It is iiccd- 
lefs to add, that theft canoes are very fmall, generally 
containing only five or fix perfons, though fome few of 
them may contain as many ai fourteen. 

'Hie natives of the Navigators Ifl’indH arc tall and 
well made. Their ufual height is tive feet nine, ten, 
and eleven inches ; but their ftaiure is Icfs allonidiing 
than the coloOal proportions of the ditlcrcnt parts ot 
their bodies. ■. “ Our curiolity (fays Peioul'e), which 
often led hs to meafurc them, gave them an oppoitu- 
nity of making frequent comparift Tis ot their Imdlly 
ilienglh with ours. Thtfc comparifous were not to 
5 »ur advantage ; and we perhaps owe <jur m^roiimie.s 
(fee Maoua!^ in this SuppL) to tlic idea of individual 
iuperiorlty reuiUing from repeated trials 'I’heir couu- 
fenancea often appeared to exprefs a fentiment of dlf- 
dain, which 1 hoped to diftroy, by ordering our arms 
It) lie tiled in ihcir prefence ; but my end could only 
have been gained I y direfting them againft hitman vic- 
tims ; for othcvwlfc they took the iioil’c for fport, and 
the trial for a diverfion. 

•• Among thefe Indians a very fmall number is be- 
low the height indicated above. I have, howcveri mea- 


our inches, butN.^v 
thefe are the dwarfs of the country ; and although 
their Aature refembles ours, their flroiig and nervous 
arms, their broad cheih, and their legs and thighs, arc 
of a vc-y diiferent proportion. 

•• The men have the body painted or tatowed, fo 
that any one would fuppofe them clad, although they 
go almoft naked. They have only a girdle of fea- 
weeds encircling tlieir loins, which comes down to their 
knets, and gives them the rppcarance of the river gods 
of fabulous hiilory, W'hom it ia cudornary to diplft with 
ruftits round their waift. 'J'hcir hair is very long. '1 hey 
often twift it round their heads, and thus add to their 
native ferocity of countenance, which always expreffe* 
cither furprife or anger. The leall difputc belu’etn 
them is followed by blows of fticks, clubs, or paddles ; 
and often, without doubt, cufts the combatants their 
lives They are almoft all covered with fears, which 
can only be the confequence of their individual quar- 
rels. The ftaiure of the women is proportioned to 
that of the men. They are tall, (lender, and not with- 
out grace ; but they lofe, while yet in their prijne, 
thofe elegSnt forms, of which nature has not broken the 
mould among this barbarous race, but of which (he ap- 
pears to leave them In pofleflion only for a moment, and 
with reluftance. Among a great number of women 
that I had an opportunity of feeing, I only oblerved 
three really pretty. 1 he grofe effrontery of the roll, 
the Indecency of tliclr motions, ar.d the difgnfting of- 
fers which they made of their favours, rendtud them 
fit mothers and wives for the ferocious beinjr i ihst fur- 
rounded us.** Our author gives the following inilance 
of Indecent manners, which is, perhaps, without a pa- 
ralld- 

The young and prettied females foon attrafttd the 

in fpilc of th 

Commodore's prohibition, endeavoured to form a con- 
neftion with tliem, and were fuccelsfui. 'The looks (4 
the Europeaas exprefling dcfires which wc’ e loon di- 
vined, fome old women undertook the r.cgociation. The 
altar was prepared in the handfomtft hut in tlic village, 
ail rile blinds were let down, and the inquiliiivc won: 
excluded. The viftim wa-^ then laid in the arms of un 
old man, who exhorted her, during the cererno*')*, to 
moderate the cxprtfiion of her pain; while the matrons 
fang and howled : the ceremony being prrfviriT.cd in 
their prclVnce, and under the aiifpices of the ohl man, 
who ferved nt once as pricil and altar. All the wc). 
men and children in the \illage ivere round the lioufe, 
genily lifting up the blinds, and feckiiig to cnioy the 
light through the Imallelt crevices in the mat^. 
ever former navigators may Inve faid, Peroufe \v id coii- 
vlnctd that, in the Navigators lllands at lead, the 
young gills, before iliey are married, a^c imllrtflVs of 
the.r pciToiis, and llut they are not dinioiionrcd by 
their compla;fiiK e. It is even more than probable, 
that in m;.nyiiig they aie called to no account eoti- 
cerniiig tlKir palt conduct ; but he had no doubt tint 
they are obliged to be more rcieivcd when providLil 
with a hnlband. 

Thelc people cultivate certain arts with fuccefi. U;i- 
dcr Uic article Maouana mention ha^ been ma le of iho 
elegant form which they give to their huts. It 
with fuch iiilly as i.i commonly fuppofed lliat liny i!if- 
daiii our iiillrur.iciiU ot iron; for they iiniih iheirwotk. 

very 
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yavu Titftrs. very nt'ally with tools made of a very fine and compnd 
^ fpco cs of baraltcB in the form of uii ad/e. I'or a iVw 
id.:!-, beadrt lluy fold to Ptroufe lari;t; three 
dilhcs of a finale pieee of wood, and fo well pohlhed 
that ihry leimed to have been laid over with a coat of 
the fiiu It varnilh. It would take an Kunipeaii woik- 
rr’Loi iVvtral ihiys to produce one of thch dilhts, which, 
h>i want of proper iuftruments, miift cod an India.i te- 
xt nil luoiithy labour. They let, however, icaiccly 
any value upon them, becaufe they fel lit lie upon the 
time they employ. The fiuit trees and nutritious roots 
that j];ro\v ipontaueouny around tlum, inliire to lliLin 
their ruhiiilcnce, as well as lliat of their doj^s, 

and fowls ; and if they fometiines (loop to work., it is 
to prociiTC enjoyments rnther a^nceable than iifcful. 
'riuy manulaCture veiy foie mats, and fomc paper ItufFa. 
i'lnr author umaike.! two or thiec of them, whom he 
look lor chiefs, wiili a piece of doth tied round their 
wain like a petticoat, inilcad sjf a giidle of weeds* It 
is mmpofed of real thread, prepaied mi doubt from 
f ane Hlame*ntuus plant like the nettle or dax ; and ia 
niRmifiidiircd without a (buttle, the threads being ab- 
loluidy laid over one another like thofe of their mats. 
Thii cloth, which has all the fupplcnefj and folidity of 
ours, is very fit for the fails of thtir canoes ; and ap- 

nred fir lupcrior to the paper llufTofthcSociety and 
TiKiuMy Jflaiuls, which they manufadiire alfo. Their 
canoes are w’cll conilnnS^cd, and furnilh a good proof of 
ilu- ikill with which they work in wood. For a few 
pjpf*’ luadb they gave to the Frenchmen, among other 
lliiiijrs, a w(Hidcn vcll'el filled with cocoa nut oilt exa^* 
ly oT the (hape of our eaithen pota, and fuch as no Eii- 
lopc'u would undertake to fadiion by any othet means 
til m a tiirriMig lathe. I'heir rope-i are round, and twift- 
1(1 like v\atch chains of ribbon : their mats are very fine; 
but tiieir iiuffs aie inferior to thufc of the Eafter and 
b.Mi'vvjch 1 (lands. 

IVrouie derives the natives of thofe iflands, whofe 
colour, he (h)s, nearly rcfcmbles that of the Algerines 
and other nations on the coall of Barbary, from the 
Malays ; and as wc do not vouch for the truth of hia 
thcoiy, though wc admit it to be ingenious, we (hall 
give the realoiiing by which he fupporcs it iu his own 
words. 

“ Wc did not at fir(l difeover (fays he) any identity 
bi^twcen their language and that of the natives of the 
Society and Friendly 1 (lands, of w’hich wc had vneabu* 
larics ; but a mote matin c examination convinced us, 
that tlicy fpcak u dialect of the lame language A 
(act w'hich tends to prove it, and which conlirms the 
opinion of the Eiigliih concerning the origin of ihcfe 
people, is, that a young domeilic, a native of the pro- 
Nlnce of Tagayan in the north of Manilla, iindcidood 
and explained to us the greater pait of their words. It 


is well known that the Tagayan, the Talgal, and llicNavljfit^ 
generality ot languages fpokcii in the Philippines, arc " * ^ 

derived Iromthe Malay: a Lingujgc more d.ffufed than 
were thole ol thetJrceks and Komans, and common to 
the numerous tribes that inhabit the iil^nds of the great 
IVifii; Ocean, It appears to me evident, that all thele 
diiferent nation.s are the progeny of Malay colonies, 
which, in fomc age extremely remote, conquered the 
iflaud.s they inhabit. 1 (hould not even wonder, if the 
Cliinefe and F'gyptians, wdiofe antiquity is fo much 
vaunted, were mere inoJerus in comparifon of the Ma- 
lays. But however this may be, I am fatisfied that the 
aborigines of the Philippine Iflands, Formofa, New 
Guinea, New Britain, the New Hebrjdes, the Friendly 
Idands, in the (outhern 4 icmifphcre, and thofe of 
the Marianna and Sandwich iflands in the northern, 
were that race of woolly headed men (till found in the 
interior of the iflands of Lucunia and Formufi. They 
were not to be fubjiigated in New Giiinta, New Bri- 
tain, and tlie New Hebrides ; but being overcome in 
the mure cadern iflands, which were too fmall to afford 
them a/eti'cat in the centre, they mixed with the con- 
quering nation. 'Phence has refultcd a race of very 
black men, whole colour is iifll feveral (hades deeper 
than that of certain families of the country, probably 
bccaufe the latter have made it a point of honour to 
keep their blood unmixed. I was (truck with thcle 
two very diftinA races in the Iflands.of Navigators, and 
cannot atti^bute to them any other origin^ 

** I'he de&endanti of the Malays have acquired iu 
thofe iflands a degree of vigour niA ftrength, a lofty 
llature, and a Herculean forqi,^ wrl^K they do not ia«> 
lierit from tketeibrefathere« but whijek owe, withv 
out doubt, to an abundance of fcMidi mild climate, 
and to TnBuence of (UflBhfent j^hyCund i:^u^:wbtc^ 
have been cpafUiiilly 

nerations*.^ \ 'Thft. brodg)i|t>itlt 

them may tnlvt ^ i»- 

ftriiments td but' tk^ ideUtity^tf lah« 

guage, like Arias’s ohiM^ eniidto.thc obferver td fol- 
low all the winding of this neVT labytintb*' ^hc feu 
dal government is £0 {^ferved bere: that govetnmeut 
which little tyratiU may regret* which was the difgracc 
of Europe for feveral centuries ; and of which the Go- 
thic remains are (till to be found in our laws, and are 
the medals that attefl our ancient barbarifm ; that go- 
vernment, which is the molt proper to keep no a fero- 
city uf manners, becaiife the fmalleit difputes occafion 
wars of village againlt village, and becaufe wars of this 
nature are conduced without magnanimity, and with- 
out courage. Biirpiifes and treachery ar<;.crnpl(iyed by 
turns; auU in thefe unfoauiiatc countries, inlK-ad of ge- 
nerous warriors, nothing,^ to be found but hafe afiaf- 
iins(A}. The Malays are dill the moil perfidious na- 
tion 


(a) Fhirt was written under the oid government of Frince by a man who, like other declaimera in the caufe 
of liberty, foigot the excelUnnes, and inlilUd only on the defc£l 8 of the feiuldl inftitulions. Had Peroufe, how- 
wr, returned to Europe, and witnefled xhc plnlofMi^hu government of his country, he would have wrccived, that 
Ubtrty and erputlity^ and the y/ nuin^ are «iB well calculated to generate bale aflaflTins, as iht Gotliic remaiiis 
of that govenimcnt by whu b he fuppoled Eu.ope to have been imlung difgraccd. He might even have lived to 
regret, that his lot wan not call among the bold and ferocious inhabitants of Maouana ; for the treachery and 
cruelty of the(c people bears 110 pioporiion, even in his afiefling narrative, to the fyflemalic cruelty of iliofc who 
dci'ieed, that the end fan^lifies the means, and lliat nothing, however atnHnous in the tflirnution of antiquated 
moiabils, is to be omitted, which cuntnbutes to elevate, the mean above the noble. 
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tion oC Afia and thei'r children have not degenerated, 
becaufe the fame caufes have led to and produced the 
fame efTedts. it may be obje^^ed, perhaps, that it 
muil have been very difficult for the Malays to make 
their way from weft to eaft, to arrive at thefe different 
iflands ; but thiC wefterly winds blow as frequently as 
the oafterly in the vicinity of the equator, along a zone 
of feven or eight degrees from north to foiith, where the 
' wind la fo variable, that it is hardly more difHcult to 
navigate taft than weft. Befides, thefe different con- 
quers may not have been effeAcd at the fame time : 
the 'people In qiieftion may, 011 the contrary, have 
' fpread theinfelves by little and little, and gradually have 
introduced that fiirm of government which ftill exiftain 
the peninfula of Malacca, at Java, Sumatra, and at 
Borneo, as well as in all the other countries fubje^t to 
that barbarous nation/* 

NAZER, Nazr, Nkzer, Nuzzfr, Nuzzerana ; 
a prefvnt from an inferior ; fees of office. 

NEBULOUS, or Cloudy, a term applied to cer- 
tain fixed ilars which fhew a dim hazy light; being lefa 
than thofe of the fixth magnitude, and therefore fcarcc* 
ly vifiblc to the naked eye, to which at heft they only 
appear like little dufky fpecks or clouds. Through a 
TTK^erate telefcope, thefe nebulous ffars plainly appear 
to be congeries or clufters of feveral little ftara. 

NECKAR ISX.E, a fmall barren ifland, or rather 
rock, dlfcovcred by Peroufe in the Pacific Ocean. 
Though its fterility rendetv it of no importance in it- 
telf, its exaA ikuitioit muft be intereftiagf tp navigators, 
who are therefore obliged to the I’feucb Commodore 
for having afeertaWd us latituxjle to be 34' north, 
«bd ttf iopgi^e to he i6<^ omil:fromTarie« From 
Xhc. Netkar to be only the top or 

Hucl^ m more qoui^rable {Aaod# .sriiicb, pro- 

fub- 

'Ttipro- 

the Ifte d^tb, which 
iit>he diilanoie of e mile was gradually to- 

creafedit till, at diftanoe'pf about no bot** 

tom was found with ^ line of 150 fathoms ; and over 
the whole of that' i^re the bottom confiAed of coral 
and broken (hells. 

NEFAL, a kingdom of India, fituated to the 
north-eaft of the city of Patna, at the diftance of ten 
or twelve days journey. Within the diftance of four 
days journey from Nepal the road is good in the plains 
of Hindotlan, but in the mountains it is bad, narrow, 
and da^erous. At the foot of the hills the country is 
called TTf riant ; and there the air is very unwholefome 
from tljc iftiddle of March to the middle of November; 
and people in their paflage catch a difordcr called in 
the language of that country aul ; which is a putrid 
/ever, and of which the generality of people, who are 
attacked with It, die in a few days ; but on the plains 
there is no apprehenfion of it. Altlioiigh the road be 
very narrow and inconvenient for three or four days at 
the palTes of the hills, where it is neceffary to crofs and 
recrofs the river more than fifty times, yet, on reaching 
the interior mountain before you defeend, you have an 
agreeable profpe^ of the extenfire plain ^ Nepal, re- 
fembling an amphitheatre covered with populous towns 
and villages : the circumference of the plain is about 
200 miles, a little irregular, and furrounded by hills on 
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all fidcs, fo that no perfon can enter or come out of it Nepal, 
without pafling the mountains. 

There are three principal cities in the plain, each of 
which was the capital of an independent kingdom ; the 
principal city of the three ih fitiurcd to the iioithward 
of the plain, and is called (jtu* hhiatulu : it <x;ntajnd 
about f8,o:?o hoiifes; and tl». < kin^»luni. from louili to 
north, extetids to the diftance of twelve ur lliiitc. ii days 
journey as far as the bord-rs of 1 ibet, and , alnvul us 
extenfivc from eaft to wift. Tlie ki 1 r of L ai'ln u 
has always about 5%ooo ioldicr^ in his '/Ik- 

fecond city to the fouth-weft of C‘ai ih cail.d 

Vattan\ it contains near :j, 'i'he 

third principal city to the eaft of L'J l i’aiti i i.‘ c-d!. /. 

B^hal^an : it contains about i 2 ,r < fiinllif , .1.1 1 

the metrnpol'S of a diliri^ which cxltuis truvnrd 
the eaft to the diftance of five or jix days inn- 
iicy ; and borders upon another x^ation, alfo in.!;.n 'n- 
dent, called Ciralas, who profefs no reli'^uni. lit's i.s 
tliefc three principal cities, there are mjny otln 1 
and lefs contiderable towns or fortreffes ; one oi’ wliich 
is 77 wi, and another C\p')U^ each of wind! coiiininc 
about 8000 houfes, and is very pojniloti^. All thoR 
towns, both great and ftHAll, ate well built; t!ie lioidi-b 
arc conftrti6led of brick, and are three or four ilor.'ec 
high ; their apartments are not lofty ; they have doorn 
and windows of wood well worked and airan^u i with 
great regularity, 'rhe ftreets of all their lowuc^ .^le ]>a- 
ved with brick or (lone, witli a regular decliviLy to car- 
ry off the water, lii almoft every llreet nf the capital 
towns there arc alfo good wells maile of llone, from 
which the water paffes through fevcral Hone canals for 
the public benefit. In every town there me large fqiia.’-e 
varandas well built, for the accommodation of travLllcr>4 
and the public : thefe varandas are call .‘d PaVt ; and 
dtere arc alfo many of them, as well as wells, in diffe- 
rent parts of the country for public life. There arc 
aUb, on the outfide of the great towns, fmall iquare re* 
fervotrs of water, faced with brick, with a good load to 
walk upon, and a large flight of il^ps for the convenience 
of thofe who choofe to bathe. 

The religion of Nepal is of two kinds : the more 
ancient is profeffed by many people who call thenifclvcs 
Barye/u; they pluck out all the hair from thtir heads; 
thehr drefs is of coarfe red woollen cloth, and they wear 
a cap of the fame : they arc coufidercd as people of the 
religious order, and their religion prohibits them from 
marrying, as it is with the Lamas of Tibet, from whicli 
country their religion was originally brought ; hut in 
Nepal they do nut obferve this rule, except at their 
diferetion. They have large monafteries, in which eve- 
ry one has a feparalc apartment or place of abode, i'hcy 
obferve alfo particular fcftivals, the principal of which 
is called Taira in their language, and continues a month 
or longer according to the pleafure of the king, 'riie 
ceremony coiififts in drawing an idol, which at Lelit 
Pattan is called Baghern^ in a large and richly orna- 
mented car, covered with gilt copper: round about the 
idol ftand the king and the principal Baryefus ; and in 
this manlier the vehicle is almoft every day drawn thro* 
fomc one of the ftreets of the city by the inhabitants, 
who run about beating and playing upon every kind of 
inftrument their country affords, which make ai> incon- 
ceivable noife. 

P p 
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Tht‘ other tlte moie e^minon of ihc t ao, is 

" tV^t of the BrjhiiK HP, and is the l. ir.e i,-. i* iollnw'i(i in 
Tliiuhtftaii, wi[h iho ditVerem-'c in thel.ttter luiJii- 

try the Hindus hein;^ nn’xcd uiili the Mahoiinncd uin, 
thfir relj(»i(»n alfo abounds wlt!i many jMciiulirc**, and is 
not flr.’eiiy ohferved; whereas l:i Ne|i.il, where iIril* aie 
MO MiiHelmariB (except one Ccdhniir.'an imnhint), the 
Plindu rclij;ion ifi pradlfcd in ith ,i;rcated purity: c^e- 
ry day of the month they cl>fs under its proper name, 
when crriain facrificcB are tn he pufornitd and certain 
prayers ofTered up in tlieir ttmjdes ; the places o^ wor- 
fhip are more in number in thiir towms than are to be 
h '’od in tlie :r.ort pop-iihi'i» and mod fioiirilhhijr cities 
i f (.'hridf ndom ; many of thi rn are accord- 

ir.;; to their uh a« of arJiitCeHiire, and condnul^ed at a 
vM'y con lulu-able (.xpjtnc* ; fomc of tficm have four or 
I've r(]iiare cupolriLi, and in fomc of the icmpies two or 
three id the txtnme cupolas, as wtII as the doots and 
windows of them, are decorated with j<ilt copper. 

In the city of Lelit Pattan the tcmplt of Bagliero is 
rnnic vahiaHe, on account of the p;old, filver, and jewels 
it cuTitairifi, than even the houfe of the king, licf'dcb 
the large’ temples, there are alfo many imall ones, which 
hive ftairs, by which a fmgle perfon may afoind, on 
llie oiuli 'e all arcniiid them ; and fome of thofe Imall 
um])Ie3 have four fides, others fix, \vith fmall Hone or 
maible pillars polilhtd very fmooth, with two or thtee 
pyTamiiial lion'cs, and all their ornarncuts well gilt, and 
I'tatly worlvul accoiding to their ideas of ufte. On 
the *>nT!u!e ('f fnme of their temph's there are great 
I pirsie pillar, u( lingle Hones from iwrnty to thirty feet 
h'L'h, up'Mi which they phat their idols fuperhly gilt. 
'1 lu. ppcati'd miniV.fi of their temples have a good (lone 
n--*iicatc in tJie middle of the lour fipiares, and at the 
end of e: ell lli.rlii of flairs there are lines cut out of 
Hone Oil hi»tli iidcs : around about their temples there 
are iillo l.ills, which the people ring on particular occa- 
fior.^ ; and wlitii they are at piayeis, many cupolas are 
nlfo (juirc filled with little htUs hanging by cords in the 
iiilidc ahiiiiT the dilhuieo of a foot from each cthev^ 
■aIiicIi make a gnat noife on that quarter where the 
wiiH coTiv:’)-? the found. 'I'hcrc are not only fuperb 
tern j’t . ill their great cities, hiU alfo within their caltles. 

To the eallwun! of Cat^hmaiidu, at the diflance of 
about two or thiee miles, there is place called 7 o/w, 
by which there Hows a fmall river, ihc water of which 
is e'lccined lioly, according to ihtir fuperilitious ideas, 
and thither they carry people of liigli rank, when they 
au tlioiight to be at the point of deatli : at this place 
thcTc a temple, wliicfi is not inferior to the heft and 
lichcll in imy of the capital cities. I’hey alui hisve it 
on t» edition, that at two or three places in Nepal va- 
luaVil^: tte.dviKS are concealtd under ground : one of 
thole places they htllcve is I'olii; but no one is permit- 
tc«J to make ufe of thtm except the king, and that 
only in cafes ^l^iieccUity. Thcfe treafaics, they fay, 
have been accfTmiilatcd *01 Isis manner- When any tem- 
ple had become very rich from the uftVrings of the peo- 
ple, it w»as dertroytd, and deep vaullh dug under gioiind 
one above another, in which the gold, iilver, gilt cop- 
per, jeweb, and evi ry chilly ; of value, ^,'ere d pofited. 
'i'his w-as found to be uduully the cafe when the mii- 
fioivir^, from whofe nnmou this a< count of Nepal ib 
taken, was at Cai’hniaiRlii. (Jue < t the kings, or pre- 
Undtrs to the crown, who were then at war with each 


oS 1 N E P 

other, bviiig In the utmo'l dlilri fh for wmt of npfiey to 
p:'y his tronpr-i, oidcre ! the v iiilts at i olli to be open- 
ed ; and found in the hr'^ '.iu!t irore nnjnev, belitles 
l.'lver and gold uo! than didic occulion 

for. 

To the well ward ab.o of the great citv Lfiit Pat* 
tan, at the dilUnce cd' only three miles, i*- a callle call- 
ed in which tltcic is r nipgiii^R-ent temple. No 

one ol the niillioiuirit.s ever erterid into this c'lille ; bc- 
caufe the people wdio have the care ol it, Imve fueh a 
Iciupiilona vein^ratliiii tor the temph, that no perfon is 
pirmitted to enter it w'ith his Ihoison; ,tnd the rnillio- 
naries, iinAiIIiiig fo Ihew fiich refjRf^’l to their falfc <lei- 
ties, iKver enteitd it. The aulhor ot this memoir, liow-- 
ever, who -dctt d as phyfieiaii to the eommundant, w,iii 
of couife udmiU^'J within the catMe* and got a light of 
the etlebraled terupU, v^liuh he duhi'C', that for mag- 
idficercc he beh*tv.> inni inu totverv llili g ?n Purope. 

Bifidts the mag'.illc eni t o* the leinphs, vdii(!i tliefr 
citie.-i ami towns cnii;-^h*‘, iheu are many othci wirilie«. 
At Cai’hrr.an'lii, on om fide of the royal garden, there 
is a huge fountain, ui n hieh is one of their idols calk’d 
Njr.iyfin. This h’oj iq of blue llonc, crowned and 
llecping on a matirals alio of the fame kind of llonc, 
and the idol u*>d the mattrafs appiar as Hoating iipo.n 
the w-attr. This Hone machine is very large, being 
about 18 or 20 feet bug, and broad in proportion, but 
well worked, and in good repair. 

In a wall of the royal pal?ce of CaPhmandu, which is 
hiiilt upon the court before the palace, there is a great 
Jlote of a fingle piece, whigh is ab<^t fifteen feet long, 
and four or five feet thick | on tbt . tojp of tlus great 
Hone there ate four fqutre holes at eqi^al diftances from 
each other ; in the inlide. of the wall they 
into the boles ; and in the tourt fide, each ki|>ie:]^etng 
a clofcd conaj, evcjfy pcrfbtt i^y draw tb drink. 
At the foot of chtvAone ^ ^V, 'by:.whfch 

people sfoend to diink i ,t?ut the coriofityr of the ll^^e 
confifts in its being quite Covered with chara^ers of dife 
ferent languages cut upon it. Some lines contain the 
charaders of the language of the country, others the 
chara^ers of Tibet, others Fcrfian, others Greek, be*- 
Tides feveral others of different nations; and in the mid- 
dle there is a line of Roman charadlers, which appears 
in this form, AVTOMNEW INTER LHIVERT; 
but none of the inhabitants Inve any knowledge how 
they came there, nor do they know whether or not any 
European had ever been in Nepal before the mifiiona- 
ricb, who arrived there only tlie beginning of the pre- 
fent century. They are raanifcllly two French names 
of leafonfl. with an Englilh word between tkem. 

There i‘i alfo to the northward of the city o"f Cat’h- 
inandu a hill caileii upon which arc fome tombs 

of the Lamas of Tibet, and other pjsoolc of hig}» ranlf 
or the faint nation. The monuments are conltru^^ed 
after various forms ; two or three of them, arc pyrami- 
dal, very high, and wtH ornamented ; lo that they have 
a very good appearance, and may be feen at a coiifider- 
uhle dillance. Round tbtfe monuments are remarkable 
Hones covficd with char alters, which probably are the 
irfeription.f of Tome pf the inhabitants of i’ibet whofe 
bones wore interred there. The natives of Nepal not 
only look upon the hili as fac’^cd, but imagine it is 
proleded by their idols ; and from this erroneous fnp- 
polition never tlxink of ftalioning troops there for the 

dcfui':e 
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(ictVncc of It, although it he a pod of c^rcat importance, 
“ and only at a f^ort didaiicc frorii the city. Du- 

ling the holtilititP, ho^vever, which prevailed v\hen our 
author was in the country, thi^ f.icred hill wa‘? fortified 
l>y one of the arniie?, who, in theii ditches 

anioii;:^ the tomb-, found confiJcrabir pieces of >;old, 
with a quantity of which nictal the corplcs of the ^lau- 
dees of Tilift arc aDays intcircd- 

The kiii;j;dom cu Nepal our author btliivcs to be ve- 
jy ancient, beeaule i! hay always pitfeived its peculiar 
language and independence. It wavS c<jmp!etely ruined, 
however, about thirty or forty years ago by. the dlffcu- 
fions of its nobles, who, on the death of their fovtreign, 
and, as it would feern, the txlinAion of the royal 
line, could not agree in tJbeii* choice of a proper fucctf- 
for. 'I'ht confeqgence was, that different fuvereigns 
were fet up by the nobles of (bfrerent diftridt) ; and 
thefe waged war with each other, witli a degree of 
treachery and favage atrocity that has hardly a parallel 
in thc>.nnals of the world Even the Biahmeua, whom 
we arc* accuftomtd to coiifider as a mild and innocent 
.people, were, in the civil wats of Nepal, guilty of the 
ineanelt and bafell villanles : they brought about trea- 
ties between the rival fovercigns, and then encouraged 
him whom they favoured, to mafTacre the adherents of 
the other iu -cold fdood. 

NEWTON (John), an eminent Englifh mathema* 
tician, was born at Oundle in Northainptonfhire, 1622. 
After a prr>per foundation at fchool, he was fcnl to 
Oxford, where he was entered a commoner of St Ed- 
mund’s Hall in x637. He took the degree of bachelor 
of arts in 1641 ; and the year followmg was created 
maftefi among (eyeral gentlemen that bmonged to the 
king and oourt» then rcfidin^ in the univeiiity. At 
which, time, hia genius being inclined to aftronomy and 
the 'mathjcmatks, he applied himfelf diligently to thofe 
fcieiMbes, and a great; proficteney. in tbem, which 
he fonnd of fervice during, tb^ times of the ufurpation. 
After the reftoration of ChariesJI. he reaped the fruits 
of his loyalty ; being created do^or of divinity at Ox- 
ford Sept, he was made one of the king's chap- 

lains, and re^or of Rofs in Hctefordfhire, in the place 
of Mr John Toombes, ejeded for nonconformity. He 
held this living till his death, which hap|>ened at Rufs 
on Chrlftmas-day 1678. Mr Wood gives him the 
rhara^tr of a capricious and humourfonre pcrfuti: huw- 
e'vcr that may be, his writings are fiilhcient monuments 
of his geriius and ikill in the mathematics. '^I'licfe are, 
1. AJlronomui Bf^Uannica^ &c. in three parts, 165b, in 
4I0. 2. Help to Calculation ; with Tabk.s of Dccli- 

nalion, Afeeunon, &c. ‘6s7i 4to. 3. 'Trlgunometria 
two books, 1658, folio ; one compoftd 
by our author, and the other ivaiifl.itcd fiom the Latin 
of Henry Oellibrand. 4. \^hi/i*iJes centum I.o^farlthmo^ 
iFuniy printed with, ^ Geometrical rrigoiiometry, 

6. Matliematical ElemciitB, three pan.s, lO'io, 410, 

7. A perpelftal Diary or Almanac, i0'-2. 8. Dticrip- 

tionof .the Ufe of the Carpenter’s Rule, 1667. 9- 1 -' 

phemerides, ftiewiug the luterell and rate of Moi'ey at 
(i per Cent ^ See. ibb;. 10 Ch:ita(ies centum 

mo rum, et 1 ahu!a Pan'tum pt 0^0*' nal'ium, I i. 

The link of Intereft, or the Cuk ot I'tcuni .l Irac 
lions, 6cc. l^irt 11 8vo. i 2. .^chool-l’.itlimc for 

young Children, &.c. 16^9, 8vo 1 Art of pra'‘.t!cal 
Gauging, &c. i66y. 14. lntiudutl*on to the Art of 


Khttorir, fC'/r. 13. The Art of NnruTid Arithmc ^ 
tic, in whole Niirubeis, an.l Vulgar ai* i De- 

cimal, 1671, S\o. 16. The l‘.n<;,lilh Academy, 

8vo. 17. C*>fni<igraphy. iS. IniioduAiiUi to Aftro- 
noniy. i*;. fiitioij»n::tii*ii to Gct'gujj'h) , 1( 7'?, Rvo* 

NiCOl.E ( i'lMtu IS J, a ^cry ijul>rat«d IreuJi '■ 

thcniatu ian, \v:i .4 boiii at Ta’ i', Den ul t r 2 
liiseatly attae Imient to tin niallit leaiicj ir.diietil 
Mcntmo'.t to take tlie iha‘);c of I.m ; and 

he opened out to him the wav tt> the ImVIk;’ g' ojretry. 

He fir ll became pnl licly rtmarkiibk L-} tlcieo'tlj g the 
fallacy of a pretLiidid quadrature (.f ilu cir. k. I'hi's 
quadratine a M Mnthuloii fo afTuiL'.ily th* i.ght he h;»d 
dil'covered, tliat lie deordited, iji the li.i.i !•, oi a p'lbi.o 
rit»tary at Lyons, the funi of hv.es, to be poil c > 

any peilon who, in the judgment i>f the i'lMdfiiij 
SeienetTi, ftiould dernonlbiitc tht faifity oi hi-* f lur tm. 

M. Nicole, piqued at ihih challenge, imJe.ioo’k thefdk. 
and expofirig the parahgifm, the Acadt^mv ’b jiidgn^tnt 
w'as, that Nicok had plainly proved that the rc^tilint.r 
figure which Mathulon had given as equal to ihcr ciuk. 
was not only unequal to it, but that it was ivtn gust* 
tr than tlie polygon of 32 iic!et> circiin fenktd aht ut ih^* 
circle. The prize of ^ooo livrcs Nicuic prckiiic.j’, to 
the public hofpital of I.yuns. 

The Academy named N.’eoK*, EIcv«>r.kvhaiii(. la .. 

March 12. 1707 ; Adjimct in 171^', A 9 ah i ire in i : 1 
and Pcnfioner in 1724; which he con:iri;Ld till hit- 
death, which happened tlic i8tliof January 1/58, at 
75 years of age. 

His WHirks were all inferted in the difkient volumes 
of the Memoii'j^of the Academy of bc encef ; fou] a.e 
as follow : I. A General Ntclhod for diCLerminlug li e 
Nature of Curves formed by tht Ktdlingtd' othei Cm ves 
upon any Given Curve ; in the V'.lume for tlie year 
1707. 2- A General Method fwi Kii'iHyirg all Run- 
lets upon Right and Circular 1 70.S. 3. ( kiural 

Method of determining the Nutine of thole C'uivcs 
which cut an Infinity td other C'i)i \c'.s given 111 roiliiun, 
cutting them always in a Coiilluut ^\r.gle, 1715. 4 . bo. 
liition of a rrobicm proptifid b> M. de f^agny, 1716. 

5. Treaiifc of the Caki lus of I’miu- D nereuet s 1717. 

6. Second Pait of the Laleclus of 1 iniiv. Difb itnct s, 

1723. 7. St'coiid Section of d.tio, J723. cS. y\di!i- 

lion to the tw’o foregoing papers, 1724. 9 New Tro- 

pofition in Elementary Gcoiuelry, I7;5- 10. New So- 
lution of a Problem propokd tu the Liiglini Muthciua- 
ticiariB, by the late M. I t-ibnii/, 1 7 ^ . 11. MliIukI tif 
Summing an Infinity of i .ew .Setit-, wiiicli ate not lam- 
mabk by any olhe^' know-u mithori, 1727. 12. Tna- 

tile of the l.incb of the Third O.der, or tl.c Vmvf. (jf 
the Second Kind, 1729- 13- I-xamiiiciiion aiul Ke'o- 

lution of foine (.^uellions lelaiing to Play, 1730. 14. 

MelbtKl of deteimriiinp; the Lhance-* at i l iy. 1 5 hib- 
fervationb upon the Conic Stfh rj, 1731. *0. Man- 

ner of gentTaling in a Solid iiody all the Line * uf the 
'J’hird Older, 1731. 17. Manner of detei mining tlie 

Nature of Roulcta foi'ined upon tin L'unvcx jiiuh.ce ot 
a Sj.here ; and of deteimiuing whieli iue Geometric 
and which are Kedtifiabk, 1732. Sulntjou cl a 

Tioblem in Gec.natry, i"?3 2. I9. he IMt i>t Sti 

in rtfolving many l’iobIeii>& in the Inveile Mtihuri 
'rangtnt«^, I737' 20 Obivrv.*ti(>n.> on tl.e 

Calf in Cubic l'Iqualiop.<, 173^. 21. OI'(<. • up 

on Cub’c Equations, 173^. 2 ■. On tl.t iiiket'Li ot 

k‘ p i w* 
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on Angle, 174c, 23. On the IrrcJiiciblc Cafe in Cu- with uncommon quickntfs, ani yt-t ictain in hii mind Mien wT.in«!f,i 

tie liquations 1741'. 24. Addition to ditlo» 1743. the principal part of its conttiits 

2?. liis Laii Paper upon the fame, 1744. 26. Deter- Nieuwland'» attention was directed to three principal • * : 
u'oiiiion, by Incommcnfurablcfl and Decimals, the Va- purfiilts which arc fcldom uiiitc<l; poetry, the pure ma* 

JiiLS of the Sides and Areas of the Series in a Double thematies, and naluial philyfophy. In tlio Utter pait of 


1‘ro^^vtflion of Regular Polygons, inferibed in and cir- 
(.uniforibed about a Clrelc, 1747 *. 

NIKUWLAND (Peter), profefTor of mathematics 
and natural philoiophy in the univerlity of Leyden, was 
born at Diemenneer, a village near Amllerdam, on the 
5lh of N*)veinber, 1764. Ills fatlier, by trade a car- 
penter, having a great fondnrfs fur hooks, and heing 
tolerably well vet fed in the maiherratics, inflrudfed his 
ion lumfelf till he attained to Ins eleventh year. Young 
Nie\i\vlaiid appears to have dilplayd llrong marks of 
genius at a very early period. Whin about the age of 
three, his mother put into his hand fome piints, which 
had lifty verfes at the bottom of them by way of expU- 
n^.tion. 'I'hefe verfes flic read aloud, without any in- 
tention that her fon fliould learn them ; and (he was 
much furpiifed fome time after to hear him repeat the 
whole from memory, with the ulmoft corre^nefs^ on 
being only fhewn the prints. 

lit fore he was feven years of age he had read more 
than fifty different books, and in fuch a manner that he 
could frequently repeat paffagesfrom them both in profe 
ii*ul in vtrfe. When about the age of eight, MrAeiie* 
at AmfUrdani, one of the greaieft calcidators of the 
age, all.ed him if he could tell the folid contenta of a 
wooden Itatue of Mercury which Hood upon a piece of 
rlotk-work. “ Yes (replied young NicuwUnd^, pro- 
vided you giM' me a bit of the fame wood of which the 
llatnc was made ; for I will cut a cubic inch out of it> 
and then compare it with the llatue.” Poems which 
(fays his culogiil) difplay the utmoft livelineia of ima- 
gination, and which he compofed in his tenth yetPi 
while walking or amulin^^ himfclf near his father’s houfe, 
were received with admiration, and inferted in different 
poetical collections. 

t>iuh an uncommon genius fimll foon burft through 
thote obilacles which confine it. Bernardus and Jeroni- 
mo de Bofeh, two of the firfl and wealthieft men at 
Andtcidam, became young Nicuwland’s benefadurs, 
and contributed very much to call forth his latent ta- 
lents. He was taken into the houfc of the fermer m 
his «.livei»th year, and he received daily lnftru6tion from 
tilt latter for the fpace of four years. While in this 
fit nation he made confidcrable progrefs in the Latin and 
Greek languages, and he ftudied philofophy and the 
matliem-itics under Wytlinbach. In the year 17H3 he 
tranilated the two differtations of his celebrated triilrnc- 
tors, Wyitinbach and dc Bofrh, on the opinions which 
the ancients entertained of the dale of the foul after 
diatli, wliich had g^.ined the prize of the Tcylerian theo- 
logical foi iety. 

From the month of September 1784 to 1785, Nieuw- 
land rcfirlcd at Leyden as a fludeiit in the univeriity, 
and afterwards applied with great diligence, at Amfter- 
dam, to natural philofophy and every branch of the 
mathematics, ursder the direction of Profellbr van Swiii- 
den. Me had Icarcely begun to luni hia attention to 
chemidry, when he nnde hirrdclf malter of the theory 
of the mucli-lamintcd Ll>o 'ur, and could apply iCto 
every ‘phenomenon. lie could read a work through 


his life he added to thcTe alio cilironomy. Among the 
poems which he publifltcd, his Orion alone has rendered 
his name immortal in l iolland. Of the Imall ctfayh which 
he piiblifhed in his youth, the two following arc pa’-licu- 
hrly deferving of notice : 1. A Comparative View of 

the Value of the dilfcrent Braiu his of Science ; and, 2. 
The belt Mtans to render general, not Learning, but 
Soundirefs of Judgment and Good 'I'altc. 

One of his great objects wms to bring the pure ma- 
thematics nearer to pllfcdiol^ to clear up and conniCf 
their different parts, and in particular to apply them to 
natural philofophy and aiiionoiny. Cornelius Donwes 
diicoveud an taly method of determining the latitude 
of a place at Tea, not by the meridian altitude of the 
fun, but by two obl'crvatior.s made at any other period 
of the day. This method, however, being Uiirimper* 
fed, Nieuwland turned his thou^ts towards the iirw 
provement of it, and in the beginning of the year 1 789 
wrote a paper on the fttbiett, which he tranlmitted ta. 
M. de Lalatidc at I^aris, from whom it met with great 
approbation. In the year 1792, when Nienwland re- 
fided two months at Gotha with Major von Zach, ihcfe 
tw*o learned men often converfed on ttiis method of. 
Hading the latitude, and calculated the refult of obfer* 
vations which they had made with a fexunjt and an ar» 
tiHcial horizon. I'he above papcr> ^dlarged by tliefe 
obfervations, wna infert^ by Majoiii' von ZiM;h with 
Kieuwland’i oamt in. th/t 

Aftronomicii ' 

This» howav^, Wat not the only 
land endesWoOrWl to render to It 

obferved hy an^'others^ 

that the axes of tlfO filiao^ 
but inclined, to/tke ptattf of their oirliAVs } land Dn 
jour, in hii analytiCd treatife on tKe apparent tnotton 
of tlie heavenly budici, cohlideia. k at higMy probable 
that this phendmenon dc^nds on fome fby/ical tvait \ 
which, however, he does not venture to aitgn* Nieuwi* 
land proceeded faitber, and hid down jprinciplee, from 
which Ite drew this conclnlion, that the above pheno- 
menon is intimately conneded with the whole fyftcm 
of attradioii. On thefe principles he made calculations^ 
'the rrfult of which was exadly equal to the angle of 
the inclination of the earth’s axis to the plane of its 
01 bit. Nieuwland commuuicaird his dilcovery with 
much modelty to the ctlthiyiuil FrofefTor^ Damen at 
Leyden, who propofed fome ubjtciions to it which dif- 
couragrd Nieuwlar.d, and ii^uccd him to revfe his cal- 
culations with more accuracy. Major von Zach tranf- 
niitted the paper which contained "(hem to M. De la 
Place at Paris, and caufed it to be printed alfo, for the 
opinion of the learned, in the Supplement!^ to ProfeiTor 
Bode's Ailronomical Almanack for the year 1793. 

l*he writer of this article is not acquainted either 
with the piinciples which this young atiionomer af- 
fumed, orjwith the calculations which he made from 
them ; but if he holds gravitation to he enintial to mat- 
ter, and the inclination of the axes of the planets to be 
the ncceCary rclult of the law gf gravitation, he is tin- 

doubtcdly 
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doubtcdly in an error. The axes of the planeta arc not 
all eqinlly inclined, nor docs the inclination vary in cx- 
^1^ *.* ait proportion to the fquarcs of the dillanccs. 

' Nieuwlaiid's talents and (lilij^cnce loon recommended 

^ him to the notice of his conniry. In hi-s twenty-fecond 

year, he was appointed a member of the ct)mmifiion 
chofeii by the College of Admiralty at Amlleuldm for 
determining the longitude and improving marine charts. 
On this labour he was employed eight years, and un- 
dertook alio to prepare a nautical almanack, and to caU 
ciiiaic the neeelfary tables. The mathematical part waa 
in general entrulled to Nicuwlanil ; Nit lie allnled alio 
bis two colleagues van Swiiulcm and van Kc iilrn, in the 
departments alligned to them, willi inch alliduity, that 
moft of the work publilhed oir the longitude, together 
with the three additional parts, wore the fruits of his 
labour. In the fecund edition of the explanation of 
the nautical almanack, he had alfo the principal fharc ; 
and he wao the author, in paiticiilar, of the explanation 
of the equation of time, the method of dcteriniiiing the 
going df a time-piece, and of calculating the declination 
of the moon. 

Soon after Nieiiwland engaged in this employment, 
it appeared as if his dtliination was about to be chan- 
ged. In the year 1987, he was chofen by the Stales 
of Utr«echt to facceed ProfelTor Hennert v but on ac- 
count of certain circuinilances this appointment did not 
tate place. He was, however, invited to Amllcrdam 
by the magift tales of that city, to give Icdures 011 ma- 
thematics, aftronomy, and navigation. While in this 
(ituation, he wrote his uTefal and excellent treatife on 
navigation, the firft pare of which was pnbUfhed at Am- 
ilerdam in 17939 by van Keulcn ; and it 

is aiuct!i;tb. wt vriAed that M- Swinden woujkl com- 
.tw,#Drk from the paperi bcq[iieathM to him by 

m dtceii|t4 f^^ 

Xn a(l^nomM#>p«aid not only 

t^ tbe'tteonsth^ybtttalb^fd^ part ; and in 

thj# ftndf be was ehconriged and aiBSed. by Major von 
Zach, with whom he refided lome time in the courfe of 
the year 1792, and who'inftruded him in the proper 
life of the iextant. ^rhia afledtionate friend pnbliihed 
alfo all kia obfervationa and cakulatiotiv in the bc&re«- 
mentioned Supplement to Bodc’a Aftronomtcal Al- 
manack. 

In the year 1 789, Nieuwland was chofen meniber of 
a learned fociety whofe object was chemical expert 
ments ; and fo apt was his genius for acquiring know- 
fedge, that in a little time he made himfelf completely 
mafter of the theory of chemiftry. A proof of this is 
the trcatifc^which he read on the 24th of May 1791, 
in the fociety, diftinguiflied by the motto of Felix Me- 
ntis and which haa been printed in the firll part of the 
New General Magazine Al^tmem Masa%yn). 

At the fame time Ire was able to examine the important 
difeoveriea made by the fociety, to affill in preparing 
an account 6f them for the prefs, and to publifh them ' 
with fufficient accuracy in the French language. Three 
parts of this work appeared under the title of /i!r- 
cherches Phyjico-chymiques. 7 'he firft part appeared in 
1792, and was afterwards reprinted in the journal Je 
Phyjique, The fecond was publifhed in * 753 , and the 
fourth in 1794. Some letters of his on chemitlry may 
be found alfo in a periodical work called The Meffcnger 
(^Lffiierbode\, 
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This ingenious and diligent man was of great fervi'^ ^ 
alfo in the oliilf.lnplncal ilepaitment t») llie above lo- 
cicty, Felix Menus y tjf which lie lud Nen cholui a li- 
tiilar rnemher on the Z5tlj of January i7S8,and an ho- 
norary nicmhcr on ihc i jih (.f M.irch 1791.' 'Die pi- 
pers lor which it iiid.btc * to Inm are as folio vs; — 

1 . On the Newei^ D.Il o'tiivj in ‘Kdiorifirny, and ilie 
Progrefs lately in lliaT o< itncc, 17S.S. 1 his is 

an extract from a I/iiiii 01 at ion wh'cii lie intciu'er! to 
deliver at Utrecht wiicn he cxptcted t.» liieccrd iVo- 
fc^For lleniH’ii. — 2. On the Figure i.T ilie lia'ib, 

— 3- On the Cuiirlc of Comets, ri.-i th--.- CFnj;.rt.iiin v 
of the Return <•! ih^ Comet now Fxj ect^d, 179,. — 

4. On the Nature of tlic Mailieu. alien. The prnjeiptl 
object ot this paper was to illultraie rhe niea, ilui iho 
maihtmatie^ iirav' be eonlidired as a beiutifiil iind > 


fedt language. — 5. On the Pcrhi'.!ioai Decreafe or n.- 
creafe in the Light of Certain Fixed Stars, and l\eii. 
cularly of the Star /Mgoi, 1790. —f). On the Sol ioon 
of Spheiicdl rrigononutry by Meaiis 01 a New 1 ilf ii- 
fiient Invcnud t»y J.c Gnin, 1791- M. ie Gu.’ i in- 
v#i>g iranfmilted to the ColleL»‘c i>f Aiirniiaity at A u- 
Itcrdam an iuftrument which inigh.t be ui'ed wnli 
advantage in trigonometrical opciations, and by wiiu. 
in calculating the longitude, one could deduce ihe re. I 
from the apparent diltance, the adniirahy •.}'..»ged 
Nieuwlaiul to examine thij iolliumcnt; an 1 he i 
that it might be of exeelltiu fervice for the above p’ r- 
polc.— 7. On the Relative Value or i npor lance < f ilir 
Sciences, 1791.— 8. On the Syliem of Lavoiiier, I'jij. , 
— -9< On the S«leiiot‘)p«>graphi i of Sciiibder, 179^. — 
10. On what is Commonly Calkd Ciihivaiion, Iiulruc- 
tion, or Knlighier»ing, 1793. 

Nieuwlanu had applied clofely to the malhernities, 
afironumy, and navigation, for tix years; during whieh 
time he made coniiderable impr«..veinent:> in nauiicrl 
isharts, and hlled up hi:^ vacant Iiouks v/ith the llndy of 
philofophy aini chcmiltry. in the month of July i7<>( 
be was invited to the untverlity of Leyden, to be pio- 
fcflbr of philofophy, aftronomy, ai:d the higlicr muihe- 
matics, in the room of the celebrated Damtii ; and. ihe 
admiralty of Amltcrdam requelted him to contimic hi^ 
nautical ixTearches, which he did with great alTiduity 
till the peiiod of his death. The only variation wineti 
he now made in his ftudica iclaled to natural jrhilolo- 
phy, for with the mathematics he was alieady Fufticn in- 
ly acquainted. He applied therefore to the expeii- 
mental part, and fpared no pains nor labour to become 
perfect in it"; which would certainly have been the lafe, 
had he not been fnatcheu fiom feience and his friends 
at the early age of thirt|^. He died of an iiiilHinmation 
in hia throat, accompanied with a fever, on tlie 13th of 
November 1794. 

In his external appearance, Nieuwdand was not what 
might be called handfomc, not had he ever been at 
pains to acquire that cafe of deportment which diltin- 
guiihes thofe who have frequeiitecl polite company. His 
behaviour and convei fatioti were however agreeable, be- 
caufc he could difeourfe with facility on iu many fub- 
je^ts, and never wiftied to appear but under his real 
chara^cr. On the firft view one might have dilcciiied 
that he was a man of great modefty and the ftridelt 
morality. His father was a I.utheran, and his mother 
a baptiil; but he himfelf was a member of what i^called 
the reformed churdi, i. e- a Calviiiift, and always fhew- 

ed 
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Wu't" til? utmoR f-r the Si^pre’ne Bun^j l>oth by wards the north-eaft, and the other to the eaft ; but 

— V uoiiio and lii^ thtCc branches join at Kabrn, \vhiv:h is ont day’** jour- 5 l. 

NlOL'.iv, a la'^c rivti* in Afjii'a, of which many cr- ney to the foutluvard of I uaibuCtoo, and U the port 
i-'Ptourt accounts have 1 cv.i poln Pic.d, and anion^ thtm or ih'pplng-placc of that city. 'ITc t-uHof hud which 
1; ■\\ wh'f'li we hive givcii in the itniau- the tv/o dreams encircle, is chIIciI Jinbala, and i., inha- 

hi 1. lU H' ro'lotus, j‘iiny, and other an* h.tc-^ by negroes; and the whole didaiiee by land, fr am 

a nt anlli.-id, i; is ’n. for.nlv fiid. tc il'nv riv.*u to to 1 unibuctou, is twelve dayu JoLiiiicy. 

di h ij; Ali'ica um the Daucht- (hvidcs h» i'*pe ; I‘ioui Kabra, at tin* diltziuce cf cieveri d iys journey, 

un 1 t.v o; th^* report of the Ahii'u s, tlir firlt of thrfe down the llrcain, the river pafTcs to the foutluvard of 
antnors calls it a hrge river iib ju. with rni-'o lilen. llr^uffa, which i-: two thiyn jouiney difUnt from the 
la the iwtlUh ceutury, however, Lddii tif rih- a the fuer Ot the further progttU oi this great river, and 
N:gJT, which he cdls the Nl’c of the ingna;, af ran- its exit, all die natives with whom Mr Park con- 
i.im* to ai d fJi't.j into the Aalantlc verfed feenied to be entirely ignorant. 1‘hcir coin- 

O'cHii , .'i.n! his atv-ount v as uiiiverrdly adopted hy fob- mercial piuluits ftldom induce them to travel further 
fc.jMcr.t wilar-, till its Alhliood \vn? dilco’.cKd by the than the cities of TumbuAoo and Houfla ; and as the 
Aiiicin AiTi^cihtlo'i. Fiorn i iiiimhcr «_if conciinii.g foie objett ot ihofe journeys is the acquirement of 
irj juts Mijnr liinighlon was hd to btlie\e that the wealth, they pay but little attention to the com fe of 
coarie i f the hi g«.r is from J/ to according to rivets, or the geography of countries. It is, however, 

!) f inert aacicr.t acrt iuit ; rud the truth of thefe rc^ highly probable that the Niger affords a fate and cafy 
ports hay 1 ecn elhMillitd bcy-i.r.d all coiitroverfy by Mr communication between viiry remote nations. All ou* 
fhok, \vI,o fiiw th*' Niger hlnifcir, and iictically accom- author’s informants agreed, that many of the negro 
j lui,.! it for many miles in its inajcit'c coutfc as laid merchants who ariive at 'rumbu^too and Houfl'a, from 
♦ luviij by Herodotus the eart ward, fpcak a different language from that of 

'riii., river rifi-s in or near the country of MANDiNn Bambarra, or any other kingdom with which tlicy arc 
(which fee in tin's Suppit m.n()y between the pniallels of acquainted. But even thef^; incrchautB, it would feeitt, 
ic and 1 1 digiees of north latitude, and between the arc ignorant ol the termination of the river; for inch of 
iftli and (;th <hgree of welt longitude, which corapre- them as can fpeak Arabic, defenbe the amazing length 
bends a Ipacc tlic moll elevated of all this portion of of its courfc in very general terms, faying only, that 
Afiir'i. 'i’his is i vidcnt from the oppohte courlts of they believe it runs to (he world*s end^ 
tlie fbu e g'cat livtrs which rife in it. 'J'liefe are the Major Rennel, bv comparing a great many accounts 
rr.i’nbli, vvlikh runs to the weft north -well ; the Se- of the progrefs of this river beyond Houfla^ with thC’ 
j:<‘;:.d, which runs to the north- well; and tlu* Jollba(A), idea jvhich prevails in that city of its terminatioAf has 
N gt^r, lunniiig to the catl-nortK-eaft. 'L’he head of flicwn it to be in a very high degree probable, that the 
tlif- p'‘Ji!clt».d inch </f the Senegal river is about 8c geo- waters of the Niger haVc nodirefk communication with 
g’.iphh a) mih^. to the weft of that of the Niger ; and the the fea, but that they are fpread out into a lahe 
i of tilt Gambia is again about loo miles well of in Wangara and Ghana, and evaporated- by tne Ktat of 
tlic Sciiigii. the fun. See'WaNoaaa m ^tis 

Mr i’arV tr?:td the Niger to Silla, a coufidcrable NILE, the name of a ^tborated tWr, which, as It 
town about q.2o miles from its ibiirct; and it was there has been dcfcribcd in the Mn^yc/opstSaf ihould not haVe 
hiTgti than ihc Thanu's at VVtlimiiiftcr. But 420 been introduced into this place, did We not think oUr- 
yullf'j are but a very Imall part of the courfc of the fclves bound cai^didly to confefs that, in our opinion, 
wliicli douluhfi rcci ives many tributary ftreams its fmirccs, at Icaft thofc fources which were the objects 
bclore it reach Kaflinn, 700 miles farther eaftwaid, of ancient curiofity, have never yet been . feen by any 
where iliLir in every lealbn to believe that it was view- European. This fccms to be proved, beyond the pof- 
ed li) the anri<.nt Romans. Our navtllcr collc<?^cd at fibility of coiitroverfy, by Major Rennel in the Appen- 
.Sllla wrtiat iijl'ormaiiiui he could Irom the Moorirti and dix to Mr Parkis Travels, and by Mr Briiwue in his 
Ni-gio trailers coiictTiiing the further couife of this ma- account of the Bahr-cl^iihiijd^ and Dar-Fur or Soudan, 
jrilic ft ream, as well us of the king<\oms through wdiich Sec Soudan iu this Supphmnt, 

u runs ; and the following notices lic believes to be ail- Mr iiiucc himleU acknowledges that the Nile, which 
tluiilic; waters Egypt, ib the conrtucnce of two il reams, and 

1 Ai/ ihorl days joinncy to tho caftward of Silla, is that ilie wrllcin ilrcam, which he, with others, calls 
tht in-.vn t.f JciHie, which is filinted on a f ".all illand B ihi cl-ahi vi^ or the ^rhitv rn'cr, iy the laVgeij: of the 
ii th<* liver; and is faid to contain a greater number of Iwnj. Wcu* a man tlicrcfoic to travel from Cairo up 
iiih:ibi:aut^ than Sego iiUlf, or any other town m Lam- lliv banks of the Nile in quiMl of it‘; tuuice, he would, 
bana. (S.'r Sroo, ) At tl.e dirtar.cc <>1 twc» coubtltls, when he (hould anivc aU the divlrtou of the 
ct.ivs m.»re, the ri\ev Iptcads iii’o a comiJuabk lake, ri^tt into two ch.umcl:', continue his journey up the 
called Diicit' (or the dark lake); cnr.i eruiug the extent g eaur of liieie ; f«.r what c< uld induce Jiim to turn 
oi wliicli, all xlie iulor ". winch our aull>or could alide with the hfa ? N )t the ,* for ncill.er the ItL 
obtai.i was, that iu it, ! oiu weft to call, th- nor the greater h 28 by itfelf the name which, in .b.gypt, 

Cannes 1. te light of i;u,J n:ic v^]\ 1. d .y « .u.ii thi.: i.» given to both when unictd. The fuiiutr, wliLu un- 
lake, the wat.r ifliuH i.' mai y oilicunt ihtniic. wlnth duuiiltdly lus its foiirce in Abjff.i la, is rlierc called 
tennin’iLi* in two Luim' M a-iv'n-s, ;e »vii leui fi .vs to the Abay 6r Abavi ; ainl, in miicr countries through 

which 


X ^ tlr:i is th/ n.gro nauiC oi th^ river, and fignifies the uaUr, 
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Nitf, which It ruMs, ilic Buhr tl Afr^^k ; the latter N, from 
’;iVi4uy fou-rr to its jiinfiion with the Ahay, rr-.llcd the 
B«.ht cl abitc!. lii’iy hcli< ved that the Nilt carre from 
the weft ; Ptolemy i’*;. a expreTily tliat its remote 
fource is in I’l* maintains ;>/’ the But tliis NiV 

rri'jft be the VVl-.itr River, which certainly rilVs to flic 
weiUvard of ;\!j\ftinia, and, accordin^r to Ahulfeda, in 
flu iTi(Mjnt«aina of Ki'iiiri or Kumnieri ; wliirh, in Ara- 
bic, fignifiti hinuff being the adjective of Kummer, the 
n o(^n. 

In perfeft conformity v/iih this ancient account of 
the r.'Urce of the Nile, Mr Ledyard wa«< toIJ'nt C liro 
by cti lain perfoiip from i)ar Fur, that ihib ccltbraied 
river has if^ coy f-AUituins in their country, at the di ’ance 
of ^5 days joumty to the weft ward of Senmr, which 
brings them to the^omri riKuiutains of Abulfeda, wlio, 
ar, well as Ptolemy and Fdrifi, places the head ot the 
Nile in a quarter fiir removed from Ah} (finia. Ptolemy 
has imt/eed mentioned both branches ; and while he dc- 
fciibtsxhc eaftern in fueh a way as that it cannot he ta- 
ken for any other than the Abyfliiiiau branch, or the 
Nile of Bruce and the PoiiugutlV Jefuits, ipeuks of a 
argcT branch flowir ^ tu rn a more diftant it/uicc, litua- 
tea to the fouth w'elf But this cati be no other than 
Bruce’a white rivii, tbe Ptuhr el ahuid of Lcdyard and 
3'iowue. It is true, there lo an apparent difference in 
Ul*c account g^iven by fhefe two laft ri.cmiontd tiavellc-rs 
the countiy in which tlse Huhr el-abiad rites ; but it 
is a differener only apparent* l.edyard was told at 
Cairo that it rifes in i)ai'-Fur ; Mr Browne, who re- 
fided long in Dar Fur, was there told* that the fources 
of the river are near to a place ailknl Ihnptt the rcfi- 
denc< of tlte chief or kitig of an idolatrous nation to 
the fotttjh’wii'd. of l>ar*Fur« It is to be obfcrvcd, bov;- 
ev^» tluit flay&mcrchanta who trade between TVm- 

f a and Cat^iq^ah^ye attached to the Soudan or Dar- 
ut carayan ; tfcac theifefore the perfons who tolJ 
Lcdyat^ that the N^ile rifes Jri' their country were pro- 
bably from Donuja, though he took them for Futiaits 
from the name oi their caravan. Mr Browne informs 
us, that the country about Donga is very tnoontainous, 
and that in the fpot where the river rifes there arc laid 
to be forty diftim^t hills, which are called Kumri, From 
them iflties a great niimbcT of fnrings, that, uniting in- 
to • ne great chainicl, form the Bahr cl abiad, which 
fiifTcr.-i the fame ptiiodical increafe and diminution as 
the Nile in Egypt. The people of Donga arc tjuitc 
naked, black, and, as \vc have already obferved, idMl.i- 
lers. Major Kenntl places the mountains of the mocm 
between 5*^ 40' ami 10' N. Lat. and between 24'' 
^o' and E. Long. Their lali'ude aii.l longi 

tilde, as laid down by Mr Browne, arc lomcwbat, tlio* 
very little, different; whiUlGcefti, the i’omcf <ft Bruce's 
f^ile, lies between the icth and 1 iih dej^rce of N. Lui. 
. and in about the 37th dtgr».e of E. Loup;. 

NIMlQl^AS, a nation, or, more proptilv, tw'o 
tribes in South Africa, called by Valllant the l.tfs and 
C*#f'j/er‘Nimiqiia3. 

'Fhe country of the I^efs Niiniquas extends In longi- 
tude from the mountaMis of Ctiinis t*> the fca on ihc 
^eft, /. r. fio.u 1 25' to I S'* 2 j' eaft irorfl London, 

/ and in latitude from 12^ to 29® fouth. From 
the infonuation which our author tould C(»!l. 61 , he 
thinks that the number of iuhabiuiits throiigliont the 
whole of this tradt does not eicccd 6 jjo iuuli. Even 


this numbrr i.s annually diminii^td bv the frequent at- Rifi 
tacks of Bolhmen, and tlic aridity of the foil. Of the 
rK)MiMF..N we have alrt idy given fiich an account as 
can leave no doubt of the dcilrudtivc ?i.irure iif tlulr iu- 
curfions; and t.be lo!l mnft be aiid i:.ihtd, if it bt true, 
as Va liant filTnrcs us, tint in the (*t)ii»:try of the Lefs 
NimitjuaH ram never falls < xcept when it thunders, and 
that thunder u fo rare as fu quciitly not to be hcaid for 
the fpace of a who’e yt'?r. 

For thi.i wain oi ra.’n our aiithfir accom.ts in a f.iiis- 
Ldlory manner: “ ^I'lic coiu.if'y (be lav:. I hjving uli- 
ther ton fts nor lofty rioiini iiii'i l«> ju'.cIV the elo. ids, 
tliofe which come tJic noith p; I* ‘i'a!/ owr ir, ami 
proceed on to Camis, where they hu’ft.'iul fall, either 
111 rain in the valleys, or in juow on tlic hirnmiu of 
thtle moinitains, which are the lofiutt tin ♦he 
fouth of Africa." i’he country of conrfc not fruit- 
ful, and its fttrility obliges the inhabitants ‘rtqiu nily 
to change their refid«*nce, fo that lliey arc the rnt» I w mu 
dcriiig of all the Hottentot tiibes. In tli'A b.'i:re 1 re- 
gion the Dutch colonifts fuppolc that gold mi ifs may 
be found; but our author dihovcrtrl amorg- the I’.oidcs 
no tracts of this metal, though he found r.:aMy indica- 
tions of rich copper miuc'J. 

The Lefs ?>Jiiniquas, though of a tolc'^ahle future, 
ure not fo tall as their nejghbi)urs to tlic eiilwaid; and 
indeed \'aill.uit ailirrns, tliat the ptoolc to the c.tii ifj 
the foutherri part of ^Africa arc much tuperio? to th »lc 
of the weft both in moral and pliyfcal (ur.dlties, while 
the animals are far inferifjr. The Ltf*. LNcniq-r.-s ar^ 
great believers in witchcraft ; ami our a uhc/r gives a. 
ridiculous account ( f an interview th.tt he lutd wnth an 
old witch hAiiied Kahots^ who hnd a complete ^detn- 
dcucy, nt>t only over the wlude hoide, but aiio over il.c 
favage Bofhmeti. Tliefe robbers, he fays, n.ver ar- 
tempied to plunder the territory whcie (he look up her 
relidcncc ; and Ihc has been kiiowm, when tlwir 'b*. 
came to her knowledge, to proceed alone, and ir»^;uarj 
ed, to their retreats iii the luidftcU'the wf»od‘i, t .. lij'cit- 
en them wu'tli htr vengeance, and lliun compel ihi.'ii to 
a reftitution of the ftolcn finqrerty. All l.er uj Iiaii* 
however, over her own tribe, could p*'ocuie for our du- 
thorand Jiis attendants only fix ftieep. 

The wi>mcn of the horrlc rtccivtd h's 1 b 
with greit kiiidncfs ; and permitted iIulu'i i.. d'.!c»ivcr 
very lingular charnm, of which it i& netdlris htse to in- 
fert a ddVriotion, Amoi\g thib people he f.iw d!) ju- 
tUnce of ImacclctB, necklaces, arid t.ir-iings of ci)[>pc‘ ; 
anil foiTit of ihjc ovnanicnts were fo well ni:ui. ;nu 
frnely polilhcd, that they muft have hetii m inuUK-r.i rid 
III Europe, and tlie Iruits of «iii inteico-nle v iili if»ij 
whiles. Bjt he Lvv levcia! olhtrs, w'ikIi, licir. their 
groii-fqiic Or?pt and nu.Jc w'orkmanfhip, ev..V-vU ih.. wel 
that they wc»c tahri.vivd hv the iavagts llu riikovS. 

“ Tbtlt omamcius (lavs he) ait vvo/n h', the Niini- 
qu.is in tin faiTu- rniMner a*, by the otlur hvM..V‘» ; jil 
1 obfeived among thim frnie wlumiical pcciil .in:ii s. \ 
have feen peiftrj-s with fix ear-rings of the fame jhapi 
iti one eai, and none in the other : I have iVe.i f;:!.' 
with bracelets from the wnft to the ilhow on , rn 
while the other arm was bare : I liave ften od < ” ’ 

one lide oi the tace painted in compartments ot 
colours, whilt o-i ihc othei Hde both tlic c i • nS a i 
figuie*. vvtie diffeicnl In gviiei;.!, 1 chireil 
propenfity to onuinents among the LiE N'. , 

a loi 
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Nimliina?. ft,r tlitir krofles and all their garment* were plentifully 
' coveted with glafs and copper bead*, flrung on ihread.s 
and falleiicd on every part of their drel'i. They even 
wore them in their hair, which was plaftered with 
greafe in the moil difguiting manner. Many had their 
heads covered w'lth a rcddilh iucruftati«>n, compolcd of 
<;re:Tc and a powder refembling brick with which 
their hair was f<) pailed together, tliat yini would have 
fsvoni it to be a cap of red mortar. Thofe who had it 
in their power to difplay this luxury of drefj, were as 
proud as are our pi-ri/j mniintt when they can fhake a 
hea l loaded with powder, perfume, and pomatum. The 
fo/v/’ Iror^ or fhf)rt apron, of ihc women, was adorned 
with rows of glafs beads hanging down to their feet ; 
in otl'C’ lefpefts they were drefled like the other Hot- 
tenMts.” 

'i'hc cou.ntiy of the Greater Nbmquns is placed hy 
tlie author in nearly the fame longitude with that of the 
.Lei’s, and between 2?^ and 28^ foulh latitude. It is 
hr'if en like the other ; but fhc people are much taller, 
I.eing g* iierally about five feet ten inches high. The 
nun lie dull and llupid, but the women arc lively and 
extremely amorous i and both men and women arc cora- 
]iaiu‘.ieily handfoinc and of a flender make. Extrava- 
gantly addidted tn fmoking tobacco, the young girl* 
ivrteied tlieir favours for a fingle pipe ; and as Vail- 
luiit was chief of the caravan, a white, and poffefTor of 
tobacco of much better ijUility, many advancses were 
mule to him. 1 have do doubt (fays he) but 1 
lulglu have formed, for a few pipefuls only, an alliance 
with evfty funnily in the horde. I was even preded fo 
rlofcly, n.to be obliged to employ feme refiAauce : 
hut, at the f'jme time, I mull confefs, that my refufaU 
were jMscr in fueh a way as not to o fiend ; and they 
wlio, i.i conlegiience of their advances, had been expo- 
le'l r > t’uni, having fooii fuiind other arrangement* to 
umV . d.id not ihew me the Ufs friendfliip. I moft here 

t rhii ♦he girlo alone appeared to me thus free; 
’ '..!e tlu’ married w'Omen on the contrary were modefl 
and r* d , vcd. This i* a charafteriltic difference, which 
ddlmgiiifhes the ( jrcater Nimiqiias from the Htitteiitot 
pc 'plc in general ; as likewife does the low cringing 
nir fluv affuine when they have any thing to a/k.*’ 

It has been faid by Kolben, that the Nimiqua wo- 
men, v^hen they htar twin*, dcllroy one of the infants; 
but Vaillant affurcs us that this is a falfchood, as is like- 
wife another tale which k current in the colony. It 
Ins been laid that the fathers, to (hew what affc6lion 
they bear tlirir children, feed their cWell in a particu- 
lar manner, as being of right die firll objcil of paternal 
care. For this piiipofe they pnt him in a coop as it 
were ; that is, they fhut liim up in a trench made un- 
der their hut, where, being deprived of motion, he lofes 
little by perfpiration, while they feed and cram him in 
a manner with milk and greafe. By degrees the child 
fiittens, and gets as round as a barrel ; and when lie is 
come to fuch a ftate as not to be able to walk, but to 
bend under his own weight, the parents exhibit him to 
the admiration of the horde ; who from that period 
conceive more or lei'x c (Icem and cmifidcration for the 
family, according as the inonilcr has acquired more or 
lefs rotundity. 

Sbeh was the account given to our author by a man 
who affirmed that he had been an eye witnefs of this 
mode of cramming the hei^'-apparent ; but whenever 


any quefiiona were aiked on the fuhjcft of the Nimi- Nrmrqnar 
quas themfelvcs, the perfons addrtfTcd were ready to . P, 
laugh in our authoi’s face. “ Still (fays hel, as it ao- 
pcared (I range to me, that a man fhoiild talk of what 
he had feen, when he had in reality fren nothing ; as 
it was polTible that tlie fable might have fome founda^ 
tion, without being true in all paiticulars — 1 was wil- 
ling to convince myfclf what could have given rife to it; 
and every time 1 vifited a horde, I took care, under 
difTcreiit pretences, to examine, one after another, all 
the huts of the kraal, and to afk which was the cldefl 
child of the family: but I nowhere faw any thing that 
indicated either this pretended coop, or this pretended 
cramming.'* 

The Nhiiiquas are great cow'aida ; yet, like the fur-' 
rounding nation**, they have their afliigays and poifoned 
arrow* ; and, like them, can handle lliefe arms with 
dexterity. They poffefs alfo thofe war oxen, fo for- 
midable in Ixittle, and fu favourable to the cqwardi'^ 
or ina^liviry of the combatants. They have even a pe- 
culiar implement of war, which their neighbours have 
not. This is a large buckler, of the height of the per- 
son who bears it, Ikhind which the Nimiqua can com- 
pletely conceal himfelf. But, befide that his natural 
apathy prevents him from giving or taking offence, he 
IS in reality piifillanimous and cowardly from the cold- 
nefs of his dirpofition. To utter only the name, of 
Houxffuaua before him is fufficient to make him treot 
ble* See Houzouanas in this Stippl. 

Notwithftanding his frigidity, & Nimiqua is not ifi* 

'Xenfible to |ileafare« He «vcii. fecl^ with avidity thous 
which, requiring but littk ekertioii^ are capable of agi- 
tatiug him and procuring agte^k leofatipnik ,Thetr 
muiical tnftranfcnta are the lame ii thqfe plr\the otto 
Hottentots; but their datmmg Wry 
rcfembles We ttitor of th^ iWto- H the counte- 
nance have received 

prefs our paflSons, the body alfo to.M ettit^ea add 
movements tto paint our temper Wd feeling^ ^he 
dance of the Nimiqua is frigid like himfelf, and fo de- 
void of grace and hUarityi that, were it not for. the ex- 
treme gaiety of the women, it might be called the dance 
of the dead. ' 

Tbefe tortoifes, to whom dancing is a fatigue, Ihew 
little cagernefs for any thing but wagers, games of cal- 
culation and chance, and all the fedentary amufements 
which require patience and reflexion, of which they 
arc more capable than they are of motton^ ..When our 
author, with great propriety, prohibited gaming in his 
camp, the Nimiquas, who had (laid long with him, 
took their departure. « 

NlTi'A, a fpeciea of the Mimosa, which^flonrlfiies 
on the banks of the Senegal in Africa. It is valuable 
to the inhabitants for its fruit, the pods of which are 
long and narrow, contaitiing a few black feeds envefo-. 
ped in a fine mealy powder, of a bright yellow colour, 
which rcfembles the flour of fiilphur, and has a fweet 
mucilaginous talle. When eaten by itfelf it isrlammy; 
but when mixed with milk or water, it conftitutes a 
very plcal'ant and noitriniing fixid, fupplying the place 
of com to the negroes. — Park's travels, 

NJZOLIUS (Marins), a grammarian of Italy, who 
by his wit and erudition contributed much to the pro- 
motion of letters in the 1 6th century. He publiihed, 
in 1553, Lib, Dt veris Principm et vera Raiione 
I * p/jilofo* 
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’i\ ph'ilofoj'hiindi^ ccrJra Pjludt, fJ/tlopplcj, In this woik 
he aiiack-s, with nuich-viv >c:ty, the* fchoolmen, not on- 
ly lor tiu* burharffm of their tenm, but for many lidi- 
culouB opinioiiB which they held. Lrihiiitz was to 
11 nick with its folidity and elq^anrc, that, to ex pole 
the nljhinacy of thofc wiio were /cdoiifly jiltached to 
Arillotle, he a new edition of it, with critical 
notes of his own, 1670, in ^to. Ni/u|ins publilLeJ ai- 
fo, Phi'fiunts Cl'tron'hinusy five .f/pnuitus J/!t\\ru,e La- 
tins e Scriptie 'TitlUi (^icerunis colit S* ns ^ in rjlio. Tliis 
is a good I^atin didiouaiy, compofed of the words and 
(xprcflioiiH of Cicero ; to which, it leeins, Nizoliua 
flicwed as much bigotry as the fehoohnen to their no 
tioiis ; and fell under the character of tliofe pedants 
whom Erafmus lias ridiV^Ied in his Cierrouianus. W'e 
do not find the year cither of his birth or death. 

nocturnal ARCH, is the uieh of a circle dc- 

feribed by the fun, or a liar, in the night. 


NOMAGESIMAL, ovNonaoesimal cal. 
led alff) the Mtr! havtn^ is the highcll poir.t, or 90th 
degree oi the ecliptic, reckoned lioni it.; iiiterfedion 
with the horizon at any time ; :ind its altituvle U equal 
to the angle that the ecliptic rnikis with the horizon 
at their intcrfcdioii, or cqiud to the ^’nhince of the ze- 
nith from the pH)lc of the ecliptic, it ii much uied 
the calculation of foLr eclipico. 

NON AGON, 3 figure lia.inrr ni-'c fijf and 
In a regular iioiiagoii, or lliat wli(\ t at’t'hs au-i odes 
are all (.qoul, if each fide be i, its ait a will be 6' i b 1 S i4 j 
r: f of the tangent of 70', to the r idics i. 

NORMAL, is uftd fomairncs for a pcrpcndlca- 
lar. 

NULL, or Newh,, the upright p. il ai-.ruit wl.jh 
ftairs turn, being that part of the llaiitalc which hi' 
tains one end of the Heps. 


o. 


OiAs ASIS (plar. Oases), a fertile fpot la the midft of 
ij ^ a fandy deiare. In the Sahara, or Great Defart 

Africa, thcr^ arc many Oafes of extreme fertility. 

OBLATE, flawed or (hoitened \ as an oblate fphe- 
roid, bavmg its axis ihdrter. than its middle diamet:?r ; 
being formed; by the rotalioli an ellipfe about the 
ftprteral8\'-‘y'., 

iOfftLKW^l Ari^^XHatoHi ^ is that point .of the cqui- 
nodial which nfek.^lb the cemre ^ the fun, or liar, 
Of any^ other j^int of in an oblique 

fphere,^ ' ' > ' ' 

Osunp^ Circkt in the ftereograpliic projection, is any 
circle time is oblique to the plane of projedion. 

Osufivs jOefeetiJion^ that point of the cquinoAial 
which fete with the centre of the fun, or lUr, or other 
point of the heavens, in an oblique fphcrc. 

Obu^r Force^ or PercuJtoHy or Power t of Siroie^ 
is that made in a diredion oblique to a body or plane. 
It is demoullratcd, that the cfTcfl of fuch oblique force, 
&c. upon the body, is to an equal perpendicular one, 
as the line of the angle of incidence is to radius. 

OBLONG spHtaoio, is that which is formed by 
an ellipfe revolved about its longer or ttanfvcrfc axis ; 
in contradiltinC^ion from ihc obluie fpberoid^ or that 
which is llatted at its poles, being gcrjcrated by the ic- 
vohition of the ellipfe abodt its conjugate or Ihorter 

• OBSERVATORY, portable. See AiTRo.No- 
MV, n 504,’ lincjch 

OCCIDEN f ErijMNoCTiAL, that point of the ho- 
rizon where the fun lets, when he crofles the cquinoc- 
tifil, or enterfi the fign A lies or Libra. 

OcciDfNT Ffivuly that point of the hoiizon where 
lun fcis at hii entrance into the fgn Cancer, or in 
5ur fummer wlicii the (!h \3 arc longell. 

Olcidfnt fiybernaly that jioint of the horizon where 
SuppL. VoL. 11. Part I. 


the fun ffts at midwinter, wL.on entering the lign C.a- 
priconi. 

OCTAN r, the eighth pait of 3 ciicle. 

ODD, in arithmitie, .s laid ol a munber that not 
dven. The fericsof odd numhers ii- i, - J. e 

ODDLY ODD. A nnmlnT is laid to he odd)}’ odij, 
when an odd number ti\c;.fuus it bv an odd nmilu r 
So 15 is a number (xldly odd, bicaulc the odd luimbcr 
3 meafurcp it by the exM munber y, 

^ ODOUR, that quality ot certain bod-es whi- h ex- 
cites the fenfatioii of fmell. Jn thr -vV w../, r t,' r./.i/,/*/, 
Vol. XXL p. 254, w'e have a chtaihd account uf 
Uin experiments made by M. lh*mdn\'\ ru\o!l c f (Ge- 
neva, with a view to rendrr ilic m. luJiri/is ./ 
bodies peneptibh to^ht. The tuo uiil is h\ imicli u.., 
long for a work like ouisj cfpeciilly jy *,'’c ftti not our* 
fclves inclined to attrlliute to the t.vpcrunemfi all the 
importance which feems to have htfu allow, jt 
by the firlf clafs of the Ftemii Natimnu Iiu'lii iu*. Wc 
ftir.ll therefore ftate only a iVw- ol ihirn, which kem 
mofl to favour the auth<>v*3 hypothdis 

A concrete od iraiit fubihiuce, laid upon a wet 
glafsor broad fauccr, covtrtd with a thin lliatiur of 
water, immcdlauly cauks llu- wv.icr to recede, To au to 
forma fpace of kveral inches ajoui'J it. 

2 . I'hiignunls of concrete odoi.u.it matter, 01 fmall 
morfcL of paper or coik, impre^uattd with an odorant 
liquor, and wiped, being pliocd on the lu,f?.ee t f w a- 
tcr, arc immediately m.ivtd by a veiy Iwllt rotation. 
Uom»eu had nude tins obkivniiou on caiiqjhor, .md er- 
roneoufly atliibntcd ihcefTcd M elcdricity. 'i he mo- 
tion vv as perceptible evt'u m piccc!» of camphor ol l,ven 
uv eight giofl. 

3. An odf/rant liquor bt.'ngpou-cd on ihcwitcr. 
Hops the niolion till it is dilfipal- d h) cv.-uum.iI-o::. 
Fixed oil arriU <bc mot.on foi a r.-ucli Iu;>. ^ r lui.c, 
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Odoii*. an<! until the pellicle it formB on the water is taken 

.j. When the fiirface of the water is cleaned by a 
leaf (rf metal, of paper, or of ghfs, jalungcd in and 
withdiawn fiicccflively iinill the pellicle is removed, the 
gxr'^tory motion is renewed. If a piece of red wax or 
of taper be dipped in water, an<l llie drops fhaken off 
;f:ro a glafs of water containing odoiant bo'*ies in mo- 
t’on, the movement will he. llopjxd, ’^rhe fame effect 
IS n:)t produced by melul. 

y. A moih’l (if (’amphor, plunged to thc-depili of 
three or four linos in watei, williont floating, excites a 
movfi'iont c*f trepidation in the fm rounding water, 
who'll njds fnuill bt^dits in its vicinity, and carries 
them again to the rfn.pluir by The author 

v oncliuUs, that im 1 1 iff ic fluid t leaped from the odo- 
rant ho 'y in the inaniici vt the fire of a fufee or the 
d'fcfcn 'TC of fire ann'i. 

ft. \\ liMi ihtrc IS a certain proportion between the 
luiglii: of ihe and that of the Imall fragment of 

campliv*!*, the wnUr i.. hrifkly dtiven oft”, retuins again 
r<» the camphor, and iigain retires, aa if by an exploilony 
the recoil of wliich often caiifci the camphor to make 
pail a rcvnlulioii on its axis. 

y. Tainphor evaporates thiity or forty times more 
fix\dily win 11 placed upon waiei, than when entirely 
lunoiinikd with air. 

S. Camphor, during tlic ;n^ of difUpation in the air, 
prrler^cs it; foini and its opaque whiienefs ; upon wa- 
ter it lou ded, and becomes traiifpaTent as if it had 
iindergoi.e a kind (. f fn’ion. It may be inferred, that 
lilts aiMes f om the acquired motion, which caufea il to 
prefinl a gi cater furface to the ai^*. 

9. Wluii fmall pieces of camphor arc plunged in wa- 
ter, the camphor becomes rounded and tranfparenty 
docs not dC(]nlre any motion, and its diflipation is Ufs 
perceptible than in the air. The concurrence of air 
and water is ihtrtfoic neceffary to difengage the fluid 
which is the caufe of the motion and total diflipation 
of odorant bodies. 

10. fhe motion of odorant bodies upon water decays 
and ccare« fponlaneoufly at the end of a certain time ; 
becanie the wMer having then contra^eda llroiig fmell, 
the volaiili'/ailon takes place in all the points of its fur- 
face ; and the fmall mafs being t Mia lurroundcd by the 
odorant fluid, which is no longer air, c^ifTolvcs, as in 
the ordinary odorant fluids, without forming the ga- 
frous jet which is the caufe of the motion. The au- 
ilior compares the volatili/ation of the aromatic iub- 
llancc to a cornbuflion excited by water. 

M. J’revofl hopes, that thefe, and other experiments 
wl licli lie explains, will contribute lo the theory of 
odours, which fo nearly rcfcmblcB that of the gafep. 
lie decs n<»t Hatter hiiiifelf with having cxhaulled this 
fubj‘\'d, but confiders his difcovciies as the means of 
rendering Odour perceptible by w’aler, not only to the 
fight, hut even to the touch, no asc likewife the vibra- 
tions of fonoiou< bodies. Men deprived of the fen fe 
of fmcll, and ev'-n the blind according to him, may in 
this manner diftinguilh odorant bodies from thofe which 
have no ftr.ell. “ P«rhap» (fays he) ihi.s kind of odo- 
rofeope may, by iinpnjVLintnt, Ik come an odorimeter. 
The exceptions, fiicfi for example as that of the ccni- 
men of the ears, which produces much effedf on water 
without bcivg perctplibly odorant, and that of the 


fingers when hot or molfl, are merely apparent j for if Odour, 
our fenfes do not in thofe cafes difeover odour, ihofc of — 
animals more powerfully energetic, fucli as lire dog, t 

perceive and dillinguiih individuals by its peculiar cha- 
The odorofeope may aft’ord the information 
which is wauling lefpettirig thefe effluvia. Thus it is 
that the fat of game, the fmell of which is neatly to us 
imperceptible, w very miiLh f) to dogs, and exhibits 
lenfible marks by the odorofeope.*' 

I'rofcflor Vtntiiri of Modena, wdio hea»’d Prevoft's 
mcniuir icad in the National Inflitutc, had hlmfclf made 
fomc cxpcrimenle with camphor kept feparatcly in the 
air, ill the water, and at the iurface of the water ; 
whence he deducts, that iht mod active virtue for dif- 
folving camphor rchdes at that p'fi where both the 
air and the water touch the camplior at the fame time. 

Hence he explains why, iu like circumdanccs, camphor 
evaporates more quickly in a nioilt than in a dry air ; 
and why tlie Hollandeis ufe w'dtcr in tluir procefs for 
fubiiming this lubttaucc. 

Jt might he thought that the camphor was decoin- 
pofed at the fuifaceof the water; that the water might 
feize the acidifying part, which rciiderb the camphor 
concrete ; and that the volatile part is difllpited iu the 
atmofphere. The author rejects this notion. He 
thinks that water with camphor floating on its furface 
becomes charged with no moie than a very fmall po^* 
tion : I. Bccaufe in thefe circumfUnccs the water aC , 
quires the fame tafle and fmell of camDhbr as it ob* 
tains when a fmall quantity of this (uoftance is kept 
plunged in the fame fluid, I’his by expofure to- 

the air, lofts the qualities wUh which h had been chai- 
ged, and becomes infipk),! and whhout fmell, . a. Be* 
caufe when the water iV fatUrated with. 9!! it c^n take 
up, the diflipation of the camphor coniihueaat iu for*^ 
face as before,. Becaufe the f^al. ^vumations of 
camphor made at the {flrface of Wate^ do themfeives 
cry flallizc into camphof. ^ . v/ 

Camphor at the furface of the water does nothing, 
therefore, but diflblve ; and when diflbtved at the ordi- 
nary temperature of the atmofphere, it is not at firft in 
the Hate of vapour, as has been thought. It is Amply 
a liquid which extends itfelf over the furface of water 
itfelf ; and by ..this means coming into contact with a 
great furface of air, it is afterwards abforbed and eva- 
porated. This is proved by the followiiigfa^ts: 1. The 
i'oliition of camphor at the furface of water is more ra- 
pid in proportion to the extent ot the iurface. In nar- 
row vcflels, the fe^lion of the column would not be 
completed in ten days, even though the water might be 
extremely pure. 2. When the column of camphor has 
pn^jeding parts, the liquid may be ften iA'iiing by pie- 
icrence from certain pointy of the column, covering the 
furface of the w'ater, and diiving fmall floating bodies 
before it, in the fame manner as ihiating bodies go and 
return in a bafon into which the water of a canal enters 
with rapidity. 3. If a fmall piece of cafriphor, already 
welled at one end, be brought near the edg^ of water 
contained in a broad fauccr, and be made to touch the 
fauciT iiftlf, it dcpofits a vifible liquor, which is oily ^ 
and by attaching itfelf to the fauccr, dcilroys the adhe- 
fion between the vefltl and the border of ihe water, 
that the water retires on account of the affinity of ag- 
gregation, which not being oppofed by the attradioii 
of the fauccr, caufes the water to terminate in a round 
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fjpfc. IF you remove the piece camplior, the water 
will ifot return to its place until the oily Hiiid is evapo* 
rated. 4. In the fame manner, when the colnnui of 
camphor is lulf inimerred in the water, the oily liquor 
which iflncs forth diilroys the udhefion i>l llie water to 
the column, and produces a Iniall luiroundiMg cavity. 
The folution Hops, or is retarded for a moment until 
the fluid, extending illclf over the water, U comes eva- 
porated: the water then returns to Its place, and touch- 
es the fame part of the camphor; the folulion begins 
again, and in this nianncr the procefo is effected by al- 
ternations of contact and apparent rcpnlfion.* 

Of thefe memoirs ! y Privofl and Venturi, the r.ng- 
hfli reader will fitni accurate and full trapflaiions in the 
firil volume of Nuhruftin's 'Jmirnid^ 
tlier with foinc j-i/dicious obfervadoi.t. on them by the 
editor, which wt fl^all take tlu- liheity to adopt ’i*he 
phtlofophical coiilideratioii of odora ’t bodies is fome- 
w'liat obfcnicd by the old method of geiieralifliig, or 
refernng the propeities of bodies tiiiome diltin^ prin- 
ciple or thing iuppoftd capable of being feparated from 
tile body itielf. 'riius the odours of bodies have been 
fuppoled to depend on a fubllance imagined in a loofe 
way to be common to them all and fc pa table from them. 
Hence the terms, principle of fmell, fpiritus rt^lor, and 
even*in the modern nomenclature we Hud ar^nui. There 
does not in efftct fetm to be any mtirc reafoii to infer 
r^the exiilence of a common principle of fmcJI than of 
taftc. The fmell of anunoniac is the action of that gas 
upon the organ of fenfe ; and this (Klorant invtfible 
matter is exhibited tatbe fight when combined w'it’ an 
acid gas. But ip the fame manner as amntontac ema- 
nated from water^ and leaves moll part of that fluid bc- 
hutd*^ fa will the volatile parti of bodiea be moil emi- 
nently produdive of this adion \ and very few, if any, 
natural hoiKea will be found whi<;h rife totally. The 
moil linking circuihltancc in the cfFcd ii, that an ad 
of fuch power fhould be attended with a lofs by exha- 
lation which is fcarcely to be appreciated by weight, 
nr in any other method during a Inort interval of time. 
But we know fo little of nervous adion, and of other 
phenomena of eledricity, of galvanifm (Sec Galva- 
nism in this Supp!,)^ or even of heat, which ftrongly 
afFcd the fenfes, but elude admeafurement by gravita- 
tion, that the difficulty of weighing the effluvia of odo- 
rant bodies becumcB lefs afloniihing." 

(ECONOMIS TS, a fedl of philofopliers in France, 
who have made a great noife in Europe, and are gene- 
rally believed to have been unfriendly to religion. The 
founder of this fed was Dr Duquejna^ who had fo 
well hifinua^ed himfdf into the favour of Louis XV. 
that thtf king ufrd to call him \\\9> thlnltr. The feet 
was called amiomi/ls^ bccaufe tlic ccconomy and order 
to be introduced into the iinances, and other means of 
alleviating the diilrcffcs of the people, were perpetually 
in their mouths. I'he Abbe Bunucl admits, that there 
may have been fome few of them who direded their 
fpeculatrions to no other object ; but he brings very 
fufficient proof that the great aim of the majority of 
the ffcCt was to eradicate from the minds ot the people 
’J levercnce for divine revelation. • 

“ Duquefiiai (lays he) and hivS adepts had more ef- 
pecially undertaken to perfuade their readers, that the 
country people, and mechanics in towns, were einircly 
deiliiute ol that kind of infliudioii iitrceffary for their 


profeffionsi that men of this clafs unable to acquire 
knowledge by reading, pined away in an igiioraiice^ 
equally fatal to themlVlvrs and if) the Hate ; th.it it was 
iicccffary to cllablilh free Khools, anJ pjillLiilaily 
throughout the country, where (hdd**eu might be 
brought up to dlffeurl tra Uh, «md iii'Ai m llie 

principle.^ of ag-ienlliiie. 1 >’Akf:ihei t, and tl c Vol- 
tairean adepts, I jon perceived the i'dvauUgeii the) eonld 
reap from llieie ellaldiilimenl... Innnio.i with tin il'.ii- 
norriiils, they prefemeil varioii.^ imn.orKil 1 ’o L.oui W. 
in which not only the tempofal but even \be Ip. nl^id 
advHiitPges ot fueh etlablilior.enis lor the ptDole ic.e 
llioiigly urged, Ibe k'lig, who rial!) Icv.-J I ic |,un»U‘. 
imhijced the projtCt wiih wannth. I le opviiL.l i. s 
mind on the iubjeCt to Mr Hertin, whom he 1 . jr.iniiv'l 
with hisconHder.ee, and had entrniUd v. tlh h 
piufc;*' and it was with g>cat dilfieuhy that ihi i tr.iniiUr 
could convince him of the d.ingci uus de'igc.s ut tlu- li t. 

“ Determined (lays he) to give the king 
proof that the a*conoinilU inq noon m.j. 1 nighr 
to gain the CiniHdcnce of ihofe ptdla ho fiavel 
through the country, and txpou tlu it gootls- to laic in 
the villages, and at the galcM ot count!) leais 1 Inl- 
pcClcd thofe in particular who dealt in l»)(iks to be no- 
thing Icffi than the agini.s of philo^opliifni with the 
good country folks. In rny c't<. in lloiu. into the c-nni- 
try I fixed iny attention above all 011 the latltr. VVli-^ii 
they offcicd me a book to buy, I queltunied ihcniwhat 
might be the books they had ? Probably Critfchilnis oy 
prayer-books? Few others uic read in the villages? .\.i: 
theic wouls I ba\e foen many ('mile. No, they didwer. 
ed, thofe are not our works; w'e make niucli nu»ie 
money of Vullaiic, Diderot, and (>lber philoropbic wii- 
tiiigs. What ! laid 1 ; the country people buy Voltaiie 
and Diderot? Where do thiy find the money for (iieb 
dear woiks ? 'Their conllani anfwer wa‘i, we have them 
at a much cheaper rate than ]>rayer-bo'>ki# ; wc can lill 
them at ten fuls ( ^d.) a vohnne*, and have a pretty pio- 
Ht into the bargain, (^ueltioning I'ome ot them Hill 
farther, many of them owned that thole bookt. coll 
them nothing; that they received whole b-iles of llie.n 
without knowing whence lhc\ came, but bein^f tin. ply 
delircd to fell them in tlieir ji>uiiR)b at the lowcll 
price." 

I.ouis XV. warned by the difjovei*y niailc by his 
minifler, was at length falibHcd that the edablilhment 
of thefe fchools, fo nnieh urged by the cuiiipirjiui*-, 
W’ould only be a new' inllfimieiit of fediK^tion in their 
hands. He abandoned t'.ic plan ; but, perpetu .lly Itx. 
raffed by the protecting lopliiltcrs, he did not fluke at 
the root of the evil, and hut feebly iinped‘*d its pro 
gicfs. 'The pedlars coriiinued to piou'ote the ineaiiirt^ 
of the coiifpiratnrs ; yet this was but one of the infe- 
rior means employed to fupply the w ant of their fuc 
fchools, as a new difcoveiy brought to light one fai 
mine fatal. 

“ About tlic middle of tin; month of Sepicmbt r 
1789, little more than a foitniglit antecedent to the a- 
trocious 5th and (ith of Oc?tober, at a time when Liw 
coTiduCl of ilie National Affcmbly, having throv.11 li.:- 
people into all the horrors tfl a revolution, iiidieatLd 
that they w'ould fet no bounds to their prctenlnuij, Mr 
Le Roy, lieutenant of the King's Hunt, aiul an acadi- 
miciaii, being at dinner at the houfe of Mr D’Ange- 
villici's, iritendaut of the buildiiigb of his majtiiy, tiic 
Qj 12 coiivv.r- 
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con.'ufi^Kjn tiuruJ ivi ihc 'llfa^jrs of tho •.cvoUilion, Thi« recital i'i too well aiithenlicatrd to be callcil fn Oil 


£»i](l u:i ihc If tiicit were tiu) clcaily to be fon feen. l>!n- 
fifr ovsT, the !U*blen:iin Jihove nu'otiontd, a fiiend ol fa* 
i<.nv. hurt *‘t hr.vi''^j r«.(.n him ff» threat an rdnurer 
iIk f 'j bilkers, ic p’-o itrluil Jiim with Tt in llic fuJIo'vinj; 
expriftixf wuids: I'r //v of Phi^'j- 

y- d’hiinviciib lick at rhclV word; — Ala-^! cr'ccl the 
acadi miciaii, to rr/j'j*K ilo yrji f^y f, / kru'iv it tut tni 
'UKiJs ii'iJ 1 Jbiiit ilu' ofyritf .jot! f\ r^'o f ! At the W(miI 
tin- hime coMtman In'ni vilutlu-rhc 

had fo trreaily contributed tovvaiv', tl'c 1 1 voli.tii)ii a- to 
iipbjaul himfrb with it hi iliat \;olL*pt r.i.ini.ti ? ‘ Y<.s 
(.in!vvi.Tcd }it I hi'Vf c*.;nrfihiilcd to it, and f n* n oic 
t’lan 1 was aware ot. 1 wn*-* (irrctuy to the «*omn'ittff 
t ) whiv’li y< n air in/wl-t for it ; but I call luavtn to 
,'ltiitis, that 1 iK'vti ti *ni5^-ht it would to fuch 
If *1 r-^ e, Y li / n nu in the kinir’i' iervlcc* and 

yon know th. t I ]'>'.« Irs ptiion. ] httif thoil^lit cf 
1)1 1. iii^^ hi e Wi] to ihiL- pitch, jrul I Jhiill die oj ^rief 

“ to txp'aiiT wlirit lie meant by this comniit- 

tfi*, this Ivf it r' -itrv, c'lti'cly new 10 the whole coni- 
p.r.y, th'* 'iUnjic^^n T«lu!ri*d: * 'rhifi focicty a 
f nt el ('III]) vhat phdoroplici 3 had formed among 
i..(i v'.ily iidn.ittcil into it perfons on whom we cuuM 
P'tift. ily )(ly. Oiir ilttirigs wne rignlarly held at the 
Ihiioiv 1 >’Hnlbaoh’.i. Iicil our objciil fhould be fiir- 
w’e railed ouifelvcs o.’conomilts. We created 
V»*h..hf, thoi'idi ribleiif, our honorary and perpetual 
P'«.'iV. nt ii ]!t i: i ip;d menibers were D’Alembert, 
'ri!j; it, lore', Didirot, Lu Maipe, and that La- 
jin ; :i, kei ; t « -i' the fi il&, who on his dil'miinoii fliot 

hin. in In > pa. k ’ 

“ 'ri)f wh-'Ie (if tliis ckrhiratlou was accompanied 
with Kars and i:t',hr. ; when th«‘ adept, deeply petutent, 
fontinis'. d : * The foilowi 'g were our occup'itionB; the 
moll ofllior*.’ ivo'ks which have appeared ioi this long 
ti:i c p'lft againd reliy ’on, morals, and govciirccnt, W'cre 
I in 1 , t' oh of authori; devoted to us. 'I'hey were 
all ci .inouh'd by the jr*( mbera or by the orders of the 
1 i tv, l\f. 1 C they were Ant U> the prcTs, they were 
dilivt'iv 1 ii at oir* oiTicf. There wc revifed and cor- 
rt\ o.u tr.in. ; added to, or curtailed then, according 

f. I. f'in:. ♦ ■I'cc'} rc(pnred. When our phiioiophy was 
t(' j I »i the tiiius, or for the object ol the w'ork. 

v-v h-Mugh* it t') a lower lint; and w’hen w*e thought 
Ik. It vse might lie ir/we daring tlian the author, we 
ij)'/kc rr.on o|)ei)ly. In a word, wt made cur writers 
<av exactly what we picifctl. Then the work was puh- 
lilhed uni’cr the litli or i r.ine wc had chofcii, the belter 
to hide the hand whence it came. Many, iuppofed to 
have lieen jx'diluunous works, fuch as i'.hri/iuiruiy Vn- 
in /Ld, t'i'.d fliver-i oilitrs attrlluhd to I'rtra i.mi 

artir ihvir cUailis, were iliued fi oiti our fo- 

\ It t y. 

‘ Wlien we had .appiovtd of thofe woiks, we began 
by printing thtm on line or ordinary paper, in fufficitnt 
number to pay our expcncts, and then an imniciii'e 
number on the ciiiniinuitlt p^per. 'Dicfe latter wc fent 
lo huwktrs and botikklh ib free of colt, r r nearly lo, 
who were to circulaic them among the people at the 
lowcll rale, ’i'iitfe wtic tlie means ultd lo ptrvert 
the people, and hiing them lo ilit Ifatc )ou now fee 
them in. I Ihall not Icc them long, /ot I Jhall die rf 
yrdf and remorje P 


queftion, and too ])hiin to need a eomuu n: at y. L.<.t it 
be a warning ag.-unlt ad Aen t f cltlKi, by w hau ver 
lith* or benevolent e they ni.t) bt Ctiignt i b) thole who 
for I them. 

OTJ,, MIL1., a mil! An* expreffing tlic oils from fruits, 
or gi’ains, &c As thelc klngdonis do not jjroduce the 
olive, it would he ntt(3itls to dtfciibc the n’ill; wliicfi 
aie employed in the foiiihtrn pimts (dT-.nr»j])e. We fliall 
content ourlelvi-s, thcffuie, with a delcr'ptiun of a 
I3uteli oil mill, employed ior tninrling .c-d prilling lint* 

A cd, rape fcttl, aiul (»thtr oltriginons giainii. I’anhcr, 
to 'Accommodate our deferiptnm Util more to our local 
ci I cii mil .Ulcers we Ih dl employ w'atcr . as the f iR mo- 
vir. thus r\oid»iig ihe ciun nio*us expcucc and complica- 
tion ol a wirfiimii. 

in iMatc XXXV III. fig. A. 

1. Is the (Itvation of a wIkcI, over or tiiukrRiot, as 
the lUuation uny 

2. The htll nielal locket, fnpported by mafonry, for 
^ccei^il-g the onier gudgeon of the water wheel. 

3 'I hc water courfe. 

rig lb 

I. A fpur wheel upon the fame axis, having 52 
teeth. 

2- The trundle that is driven by 1. and has 78 
Raves < 

3. The w/i/A-tt'rr, or axis for railing the peRles. It . 

is AirniRied round its circumference with wipers for 
lifting the fo that each msijr fall twice during 

Ol turn ox the water wheel, that three wipers for 
each pcRlc. 

4. A frame of timber, carrying^a cx>ncaYe half cylin- 

der of htll-mctal, in which the wattower (cafed lii that 
psrt with ifon plates) reils and ttitfui Iroiti^, It will 
be fecn in profile, fig. O. V ' 

5. Mafoniy fiipporting the inner gudgeon of the 
water wheel and like above-mentioned frame. 

6. Gtidgeon of the wallower, which bears againft a 
bell metal Rep fixed in the wall. This double fapport 
of the wHllower is found to be oecefTary in all mills 
which drive a number of heavy Rampers. 

Fig. C, le the elevation of the peftle and prefs* 
frame, tlieir furniture, the mortars, and the prefe- 
pclUes. 

1. The Ax pelUes. 

2. Crofs pieces between the two rails of the frame, 
forming, w'ith thefe rails, guides for the perpendicular 
motion of the jicllles. 

3. 'i he two rails. 'I’lie back one is not fecn. They 
are checked and bolted into the Randards N*’ 12. 

4. The lailp. of the d/ts, corrifpoiiding to iHe wipers 
upon the wallower. 

5. Another rail in front, for parrying the eletcnU 

wdiiVh hold up the ptRles wdien but acting. It is mark- . 
ed 1 4 in fVg. M. „ ^ 

6. A beam a little way behind the peRics. To this 
arc Axed the pulleys for the ropes which lift and Rop 
the pellles. It is repniented by i 6 in fig, M. 

7. The Aiid pulleys with their ropes. 

S. VheV/-mr, wliich Riikcs the wedge that ptefl^ 
the oil. 

9. The difeharger^ a ftairper which Rrikcs upon the 
inverted wedge, and loofens the prets. 

lOv 
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Oil 10. The lowfr rail wllh lU crofa piccfs, formli*.'; the 

lower ')l tlie pe" 

1 I. A fniall whet 1 uo<^'n the WHilowtr, fo»- 
in" the fpatuli^ vUiith ahout ihe oil-ftr^l ii» the 
chiiutfir l>an. Tl has 28 tcelh, and ia niaikut 6 in 

1 2. 1 he four flaiuhirda, mortifed btlow inti) tlic 

hic^L^ and above into the joifts and bcatrib *.f the builtl- 

I I. [ he fix mi/rtars luillr-wed out of the block. itfeU, 
and ill f^.ape prttty niiieh bke a kitrheu pcit. 

r4. 'The feel of the pi ilU loundtd into o) liiidtrs, 
and HioJ with «i great liimp (d iron. 

15. A hoard the pellles, (landing rn its tdge, 

but indining a lilt^ backward;. i here is fnch ano- 
ther in front, but nbt rcpitUiUed here. 1 'hcfe form a 
fort of trough, whleh prevents the feed from being fcat- 
tcred about by the fill of the peftlcs, and loft 

i^». ’The hrft ftrijs-lox (nlfo hollowed out of the 
block ),^ in wbicb il;e grain ip (quecztd, afttr 11 has 
i.onie for the firft time from bdow the milftones. 

17. The fecond pnifs-lux^ at the other end of the 
block, for fqucc'/iTig the grain after it has pafted a fe- 
cond linne under the peftlch. 

18. Frame of lirr.ber for fiipporting the other end of 
tlic waYlowcr, in the fame manner at at N'^ 4 fig B. 

•19. Small cog wheel on the end of the wallower for 
'■jjfTving motion to the milftonea. It has 28 teeth. 

20. Gudgeon of the wallower, bearing on a bell me- 
al focket fixed tn the wall. 

2 1. VefTds for receiving the od from the pnfs- 
boxea. 

22, joilli fopportipg the blocks 
Fig* D. £levation and itvccliauifm of the niil> 
floiMs. ' 

, I, Uptight Jhafit esarrying the gre^t eog wheel above, 
and the rutiMt mlljhna below in their frame. 

2. Cog'Whccl of . 76 cogs, driven by N'^ 19. of 
fig C. 

The frame of the runners * This will be more 
diliinfliy underftood in 4. fg- li* 

4. The iniicrmoft runner, or the one neareft the 
(haft. 

5. Oiucrmort ditto, being fArthcr from the Hiaft. 

6. '1 he u\mr raie^ which co11i‘£Ib the grain under the 
outer runner. 

7. The cr.'/tr rale^ whidi collets the ppain under 

the inner luitner. lu ihiM nidnner the grain is alwayt* 
turned over and over, aiul crulbcd in every direttson. 
The inucT rake lays ibe grain in a flope, ol v hieh 
fg, O. is a fiiCtion ; the runner iladenR it, r.inl il-e le- 
convl rske hTts if agi'in, as is marked In hg 1*; to 
that every ih'c of a giain is.prdcnud to the uiilllore, 
and the reft of the or nelhtr vii[fitne is lo fwt-pt 

by'ilitrn, that roi a Vr^'lc gr«in h kft cm* any pait of 
It. The outer rake i-^ abo finnilhcd with a rag of 
cloth, which rubs agaii.ll the border <»i hoop that (ur- 
Touiisls the nether mJftone, fo as to drag out the few 
grains which might dlhtrwiie it main in the corner. 

8. I'lic ends ot the non axle whicli palks through 
th^ upright fliaft, and ihioiigh the iwo *runr.cis. 

^iiis tlioy have two ir.utiriiis: volution round 

^heir own axis. That by whicli thtj aie carried 

roiuid upon the nether milftone on which ibty 
The holes in ihcle milftones are made a little widilh ^ 
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and the holes in the c^rs of thr frame, wlilch carry the 
ends of the iron axi:>, are mnrjc oval up and down 'Fhis 
gicdt freedom of niorion is’ neecirary for the 1 tinner 
mdftones, bi’canfe frtepRiuly more or lets of the grain 
is below them at a time, and they mini the ref re be at 
liberty to get ov^r it without ilraiiiiiig, and perhaps 
breaking, the (haft. 

9- The ears of the frame which lead the two extre- 
mities of the iion axis, 'i’l.iyare mouii-d h.ito the 
under tide of the bais of the Iqiiaie frame, that ib car- 
ritd round with the fhatt. 

10. Tlic border or fioop wlii^di ln.'-ruiindii the nether 
milftone. 

‘ I. and 12. The nether miJilone and ri..ifo:iry which 
fupnorts it. 

F.g. E. Form of the wailower, (hevvliig the dilpofitlon 
of the wiper'^ along il.s fin face 

1. Two Darts of this ftiaft. which are iijcely luund- 
ed, and fortified willi iron plates, aiul which rt ft upon 
the bell metal concaves, which arc leprcfciited in iij 4, 
of fig. C. 

2. The little wheels at each t ml, fi;r giving n'oiion fo 
the two fpatiilie, marked n 11. fig. C. 

3. The wipcTto for the fecond prel'd. 

4. The wipers for the liift pn ft, 

5. The wipt rs for the lix pcillcs. 

Fig. F. Reprefents tfic fmface <»f ifir w allow er c. 
fidded into a reHangular jiardlltlogiaui, m onh r t ■ 
fiicwthe (iiilribution of the wij)cr8, and conkqucmk th*' 
fucccflion of the (Irokes given by the ciitfcrt-ni p«.lllc . 
This dillribution ruis forntthing peculiar F..i..b 
has three wnpei.s; and tlicre are alfo thne kr the- c!iivft 
ai.d ttifeharger <»f the fecond preft. The drive: aud 
wiper of the firlt preft have but one tviid a liaT ; t>ri" 
for the driver, and the half for the di«‘ohdrgcr; fo tliat 
it ftiikea twi-'t, and the driver only once, in a luin nf 
the fliaft. This is the Dutch practice, wdvich LliffcrL: 
from that of Flinders. The fucccfTion of the li Hike'll 
may be conceived as follows : Reckon ilie ftair.perr, in- 
cluding thofc of the preftV'r, from the water wlitcl t.}- 
wai'd the other tnJ of the wallowci', :md t thc'r 

ar, /», /*, r/, /•, /, and fiippofin r that // mak*.#* 

the liitt ftrrike, ih.cy proceed in tiie ikliuwmg or .Vr toi 
one turn of the wallow er ' 

</,y; /», r, f, il,f, /i, Cy ly aly n\ /, , r, . 

Here ii may be obfirved that a and b llnkc lo-Llhtt. 
They woiilij. do fo if allow c . ; but one t f ihein htl i 
up by its dttciJl till llie \/c'rkniau kcs pri.[.i r to il*!- 
eiigage it. J.ach pi-ftle, and the driver and c:if( hai.-cr 
of the fecond piefs, makes three ftroke. foi ni.c lutn uf 
ibe wallowcr. Ibit the drive. t h of ilie li'fl pitL makes 
oiily or*c ftickc in ihai tiir.C; namLly, in lie i. i»'!va: 
bi iwetn the lall ilrokc'; cf t and i». 'i he diii.i!a’ j^t;r / ot 
this prifj in-:ke.^ two ftiokes ; one ( f them in llii., f: n,;' 
iiitwiva!, and the oih«r along with tin. full ilu)ke ol < 
The fecond psc fling riquiitii a niueb nioic violent prci- 
fiirc tlun the ill It, bti.anie the cake mud be Icti pi.i'- 
fcCily di y :ii d haid. 

Fig. G. f'loiiic I'f the fiamc cf tiii..hor which car ti- 
the V alluWLi, and greatly contributes to leiidcc its Mic- 
tion ft cad y. 

Fig. 11 . Is a view of one of the imlf ones. 

1. 'Flic iiLlhci nnlftoiitL^. and the iiiaionry 
the whole. 

2. 'Flic I miner. 
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A fort nf cafe uliich enolofea l^e two of 

the nrulrtouc at a very fmall diilance froai It, in 01 dvr 
to prevent tlie ^rain w'hirli fticks to it from hein^ frat^ 
'riiere is anotlier method pra^tifed at fome mills. 

I. Keprclents that of iSardanmi. A A me two 
!i on rods, nhout half an inch f.|umt, han^fin^r 011 the 
axle, on each fide of the milllone. 'rhete rc»ds aie 
iiiliicd by a crofs pie<'e C, which ahnoll to iches the 
milltonc. A piece of leather is put hetween, winch 
robs upon the miltloiic, atul clears it of the ^^rain which 
rhancco to lluk to it. N- 3.. and 6. reprefent the ears 
ol this frann*, by wliieh the tiid of the iron axle is (iip- 
pinted, and earned round by the iipi I^hl Ihaft n'^ 

Fi;T. K. Plan of the nmr.er iniiiloncB, and the frame 
wl licfi carriis tiit-m if)Und. 

1,1. Arc the two nnl iloires. 

!5i 'h 3 pieces of the frame. 

4. '^I'he erol's hais of the frame which em- 
biacc the iipri;dit ih ifi 5, and give motion to the whoki. 

Till- ipiTi axis upoit which the rnnntrs twrn. 

7. 'l‘he outer take. 

■S. 'I he inner ditto. 

li;p L. Rcprelents the nether milllonc feen from 
above, 

r. 'rhe wooden gutter, which furronnds the nether 

iiib'lone. 

2. The border or hoop, abont fix inches high, all 
round, to prevent iiiiy feed from being fcattered 

3. All opening or trap door in the gutter, which can 
be opened or (hut at pleafurc. When open, it allowg 
i ^c bvuiled grain, collcdfod in and fhovecl along the 
,piitcr by the rakes, to pafs through into troughs pla- 
^.ed b(>low to icccive it. 

4. Portion of the circle defv’ribed by the outer runner. 
Portion of the civic deferibed by the inner one. 

IW tbefe wc fee that the two iloncy have difi'erent routes 
round the axiti, and bruife more feed. 

/>. '^I’he outer rake. 

7. 'The inner ditto. 

5. '^riie fwcep, making part of the inner rake, oc- 
..afioually let down f«r fwcepiiig off all the feed when 
■t ha.-» been fufTiciently bruifed. I’hc prtffnrc and ac- 
t'on of thefe rakra is ailjiiiled by means of wooden 
fprings, which cannot be ealily and diilinCtly reprefent- 
ed by any figure. The oblique pofition of the rakes 
(tl.e outer point going forenioll) cmifcs tliem to Hiovc 
the grain inwaids or toward the centre, and at the fame 
time to turn it over, fomewhat in the fame manner as the 
mould-board of a plough Ihoves the earth to the right 
hand, and partly turns it over. Some mills have but one 
fwceper ; mid, indeed, there is great variety in the form 
and conftruction of this pait of the niachinerx . 

Pig. M. Profile f)f the peftle frame. 

1. Seeiion of the hori/ontal (haft 

2. '^riinc w'ipers for lifting the pt files. 

3. Little wheel of 2S teeth for giving motion to the 
fp.it Ilia. 

4. Another wheel, which id chiven by it, having 20 
teeth. 

c. Horizontal axk of ditto. 

L. Another \/hei* on ih»* fame a<Ic, lia.iug 13 teeth. 

7. A wheel upon the upper end of the fpindlt, having 
j 2 •teeth. 

,S. I'wo guide.”, in whiih the Ipindle turns fretly, and 
To that it can be fiiifted higficr and lower. 


9. A lever, moveable round the4)ieoe tv* 14, and ha- Oil. 
ving a hole in it at 9, througlrwlilch the fpitullc ptifiest 
iiiining freely. ’^I be Ipiudlc has in tin’s place a fiioiilder, 
which refis on the hordiT of the hole 9; fo that by the 
motion of this lever thefpindic may be difengaged from 
the wheel work at plcafuie. This motion is given to 
it by means of the lever 10, moveable rouiul its 
middle. The workman employed at the oliaufFcr pulls 
at ilie rope 10, 1 1, and thus dilengages the fpindle and 
ipatiila. 

I I . A pefile fccii fiilewifc. 

t 2. 'Pile /iff irf ditto. 

13. The upper r'iils, marked n'^ 3. in fig. C. 

14. ’Phe rail, markc'* n*^ 5. in tig^ C. 'Ptr this are 
fixid the dclcnib, wli tfi ferve to l|(^op and hold up the 
pe files. 

I A detent, which is moved by the rope at its outer 
end. 

16. A bracket behind the pefiles, having a pulley, 
tlinuigh wh'ch pafles the rope going to the detent 15. 

17. 'rhe faid pulley. 

1 5. The rope at the workman's hand, pafiUng through 
the pidtcy ty, and fixed to the end of the detent 15. 

This detent naturally hangs perpendicular by its own 
weight. When the workman w'ants to flop a pefile, he 
pulls at the rope i8, during the rife of the pefile. 

When this is at its greatefi heiglrt, the detent is hpri- 
/.ontal, and prevents the pefile from falling by mea.;$' 
of a pin projecting from thv* fide of .the pefile, wbichr-- •• 
refis upon the detent, the detent itfelf being held 
that pofition by hitching the loop of the rope upon o '* 
pin at the workman's hand* 

19. The two lower imils, marked iv* 10. %. C* 

20. wooden, and f9iiietiitxee fione, la 

which the mortars are formed^ linrlu^ n?^] * inrfig. C* 

21. VefTel placed Moiv the pr<^ bokC« for receiving 
the oil. 

22. Chauffer, or little furnace, fof warming the bruifed 

grain. ... 

23. Backet in the front of the chauffer, uperuig 
downwards, and opening below in a narrow fiit. The 
hair bags in which the grain is to be preffed after it has 
been warmed in the chauffer, are filled by pLicing them 
in this backet. The grain is lifted out of the chaufier 
with a ladle, and put into thefe bags; and a good quan- 
tity of oil runs from it through the ilit at the bottom 
into a veffel fet to receive it. 

24. Tire fpatula attached to the lower end of the 
fpindle, and turning round among the grain in the 
chaufier- pail, and thus preventing it from (licking to 
the bottom or lidcd, and getting too much heat. 

Fig. N. Plan of part of the works. 

1,1. Furiiaceb fur warjning the grain. 

2. 2. The backcU for holding the facks while they 

arc a-filling. • • 

3. 3. The pail in which the bruifed grain is heated by 

the chauffer. • 

4. 4. A trough for receiving the chips, jiitti which 
the preffed oil cakes are cut, to be afterwards put into 
the pan and warmed. 

5. "J'jic prt'fs-box for the fecond prefling. 

6. The prtlVbox for the full prefliug, ^ 

7. The fix mortars. 

8. 'I’hc (loping boards, to binder the fcattering of the 

oil feed. \ / 

9. The 
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9. The nether milftone, but out of ita place. 

10. its centre a little higher than the reft. 

1 I . A rib of wood going round the edge of the 

nether milftonc, and even witfi its fiirface, but riling a 
very little outwards, and furroinicicd with a border or 
hoop about an inch high, to prevent the iecd from be- 
ing feattered on the ground. 

^ (ration, Iciigthwifc, of the great block, 
with the mortars and prefs-boxes. 

1. The fix peftles. 

2. The fix mortars, each of which has an iron plate 
at its bottom. 

3. The r/riv/n^ ftamper, which falls on the wedge of 
the fir ft prefTing. 

4. Ditto, for tfik fecond ditto. 

5. The d'ifthargt\ which ftrikes on the inverted wedge 
in order to free the prel's. 

6. Ditto, for the fccond preffing. 

7. Wedge for freeing the prefs. 

8. Wedge for prefling. 

9. Wooden chcehs^ two inches thick, which are pla- 
ced between the middle wedge and the JliJing •wedges on 
each fide. 

10. Prefs- irons, between which arc placed the hair- 
bags containing the bruifed grain. 

11. -Iron plate, called fountain^ at the bottom, 
pierced with holes, correfponding with a hole in the 

\biock, for allowing the oil to run off from the prefltd 
^ grain. 

12. VefleJ for receiving ditto. 

1 3. A long iron plate at the bottom of the prefs box, 
under the drawing and difchargtdg wedges. 

Fig. R. Another view of the prefs-irons. 

The ftde*ir9iis laid flat. 

2. The fame fecn edge wife. 

3* The pierced hoia plate, upon which the two irons, 

1. ftand upright, with the hair-b^ between them. 

4. One of the hair-bags. It may be obferved that 
the learns of thefe bags are made on the flat fidcs, and 
not on the edges^ where they would be in danger of 
burfltiog, 

c. A long bavr-cioth) in which the bag is wrapped 
before it is fet into the prefs. The bag, being filled 
with bruifed grain, is placed with its bottom at a, and 
the top at If ; the part e a is lapped over it, reaching 

and then the other end d is lapped over tluit, and 
teaches to n, and the loop at ita end ferves as a handle 
by which to lift it, and place it properly between the 
prtTs-ii'ons. 

Fig- S. The principal pieces of the prefs. 

1 . The wooden cheeks. 

2. The dlfcharging wedge. 

3. The driving wedge. 

4 and 5. The Hiding blocks, which tranfmit the prel- 
futc produced by the driving wedge. 

* The foregoing enumeration and views of the different 
parts of a Dutch oil-mill, are fulRcient, we imagine, to 
enable an intelligent mill-wright, to whom the machine 
18 altogether new, to underftand its manner of work- 
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ing, and its adapUtion to t]»e various parts of the 
proeds for ext j acting the oil from feeds or kernels, 
it would ri-qiiire a very minute dclcnpiion indeed t j ex- 
plain it to a pet Ion altogether unacquainted with mill- 
work. 

riic firft part oi the procels I.*, brnliirig the feed un- 
der the niuiiLr lloiiea (a^. 'That this may be more ex- 
jH*<litioully dc'iie, one ot the luimtis is ht alniut jt'.*' of 
its own thitknefs nearer the Omit thi ii tJie other. I'lius 
they have diFtrent treads ; and the giain, wliiidi ih a 
little heaped towaids the itntre, ir. thus bimhd hy 
both. The inner rake gathers it up under the oi.ttr 
flonc into a ridge, ol which the feCti >11 i*, icprdeiucd 
in J^Iate XL. Iig- O. The ftor.e j»jf?es over it and 
flattens it. It is gathered up again into a ridge, 04 
the form of hg. l\ under the inner fto'.'e, by the oi’.ttr 
rake, wh'ch conhtis of two paitb. The outer pait 
prelfes clofe on the wooden border which iiirround‘» the 
nether flonc, ajid fV.ovcs the feed obliquely inward!-, 
while the iniiei part of this rake gather:, up what haJ 
fpread tow'ard the centre. 'l‘he otlier lakc has a lO’i r 
near the middle of its length, by wdiich the oiiicr hjli 
of it can be lailed from the nether lit ne, while the ininr 
halt continues prefllng on it, and thus iciapef, oil uit 
moift paftc. When the feed is iunitieiuly briiil'ed, ihe 
miller lets down the outer end c f ihe rake. 'I'his im- 
mediately gathers the wdiole pafte, and iliovob it obJiq ut - 
ly outwards to the woockn n:n, uhtre if is :it lilt 
brought to a part that is left nnh'ja-.'i d. and it fallh 
through into troughs place! to receive it. Ihtle 
troughs have holes in the bottom, ihrouph which iht 
oil drips all the time of the c pfii tion. i his part o* 
the oil is dnetted into a particiilai ciflein, being coni'*- 
dtred aa liie pnieft of the whole, having been obluiiud, 
without preiluic, by the mc*-c bie, iking of the hull il 
the feed. 

In fomc mills this opcrnlion is expedited, and a irn\ h 
greater qviantily of this belt oil it, ubtainr J, by hrtv.!t|r 
the bed of mafciiiry which iupportD the legger fume'’, 
into a little fiiTnaee, and gently heated, iiul the iit- 
moft care is neceflary' to prevent the heat from be- 
coming confidciable. 'rhus, enabling the oil to difliihe 
more of the fermentable fubHaiicc oi the ited, expolet 
the oil to the rillc of growing Imui very rancid ; aiiu, 
in general, it is thought a lia/.ardoud piaClice, and tlie 
oil docs not bring lo high a price. % 

When the palte conics from under ihc ftones, it i. 
put into the hair bags, ana iubjeded to the fitll prel- 
ling. The oil thuB obtained is alfo efteemed a., of tiu- 
firtt quality, icarctly inferior t»* ihe former, .in! is kept 
apart great oil cilleni being divided into fe/cra! 

portions by partitions). 

I he oil cakes of this prtflifig are taken out of t!ie 
bags, broken to pieces, and put into the inoruirs for 
the fiift Jlump'itig, Here the jiailc is again broken down, 
and the parenchyma of the feed reduced to a fine meal. 
Thus free egrefs is allowed lo the oil from every vclicle 
in which it was contained. Uuc it is now rendered 
much more clammy', by the forcible mixture of the mu- 
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(a) We are told, that in a mill at RcIchcnhofTcn in Alfacc, a confiderablc improvement has been made by 
'^paifing the feed between two fmall iron rolltrs, before it is put under the milftonce. A great deal of work is 
laid to be faved by this preliminary operation, and finer oil produced, which wc think very probable, 'i'h^:; 
Ramping and preffing go oi\ as in other mflls. 



^ f. 

an ! rv^Mi or hut-r p.nl3 of ili4* mcr!. W’lion 
lutli* 'niily poundocl, tlit vvotkmaii ilr-pj tin; »)j*' 

a riu)it-ir, when at ilio lop of it i l»h, r'K\ tnits ihc 
lonlents t)*- the mortar to ih.t- tiill chdiifFcr pan, wIku* 
;f I', hcatrj to about tin* t».itipn*atnrL' of incltin^^ !h*c 6 
v/ix I'tiii-, \Kt arc iritl, i. llu* ttft), and all th<! while 
ilirrii! aboi’t by the Ipalula. From tlu”.cc it 
pul ’! to h lir ba^r^i in the mat'^-t r :,!\vu!) ilefciibcd ; 
aru: 'Ik oil which O.t'.pR fionj it ilurin/ this operation is 
^onlulcrrj as the bell ot llie ivc oml <|n.ility, and in 
lomc mill, u ki pt apart. Tlic p.iMe i^ now fubiecloti 
to the (fcoiid p'tfling, and the oil that of the fecoiid 
quahly. 

All thu! operation of ponndin;:^ and heating is per- 
lorrr.cd by one workman, wlio has conHant cmplny- 
x?'t‘nt by taking the four nioitarf, in fncceirnn. 'File 
putting into the bag^i ;ui I contluAiirg nf the prelliilg 
gives cqj-.i! cmployritent to another workmaii. 

In the milij of Th'ccar.iy, Alface, and moll of Fltn- 
der«, the operation fiuls lure; and the produce from 
the ohaufFcr is mereafcil, by puttin *; a fpoonful or two 
oi water iido the pan among the pafle. 

luit the Dutch take more pains. They add no^ water 
to ihc paile of this ihcW firff Jlampw:^. They fay that 
this greatly lowers the quality of the oil. The cakes 
ik hicli refult fioni this p»-efiiiig, and arc there fold as 
food for I attic, arc Hill fat and foftidi. 'l‘hc Dutch 
brt.'ik them down, and fubject them t(3 the pcllles for the 
/•.* n.f Thefe reduce them to an impalpahlc 
palle, flifl I ke clay . It is liittd out, and pul into the 
. (ii>I cluu'lTi*! pan , a few fpoonfrls of waiter are add* 
.J, aru! the whole kept for fomc time as hot ab boiling 
water, and oarcfully ifirred all the while. From thence 
: is Hfc»’tl i:iii> the hare bac^a of the kill prvfs, luhjec’ted 
{ > the orclk ; and a ijuantit-y ci oil, d the lowell rptali* 

: is oiUai'nd, lufTKient fv'‘r giving a falisf \v''iary profit 

:■/ tlic miikr. 'i'lie (,ake in now* pttfe^lly tliy, and 
‘lard, like a piece of hoard, and is fold to the farmers. 

tf'.ert are fmall nulls in Holhiiid, which have no 
■*.>n*r rmploymcnt thin cxiraiHi.tg the oil from the 
. ik ‘!i wli'i h tlicy piiroliafe from the Frencli and Bra- 
haiiters ; u clear indication of the fuperiority of the 
Dutch pj;u*ticc. 

The uietty with whkh tliat indullrious people con- 
;biA a!l their bufnicis id remark ible in this manu- 
hu^ture. 

In thtir <al cii^.cnr. the psrenchyrroiH T 3 -irt, which un- 
i<f')'dal)ly gets through, iii lomc degrie, in every opera- 
■ioji, gindinll) l.ibli'h-:, and the liquor, in any divilion 
Cl the cilLu *, conus to coiifift of llrata nf different de- 
<)[ puiity, i he pomps which lift it nut of e^i h 
•livi'ioii are in paira ; one lakes it up from the vc ry hot. 
tuTu, aiul the other only from half depth. 'I'he laft 
only is barn lied np lor the maiket, and the other goes 
into a deep and riunow eillern, where the dreg again 
fiihl'.d'-’s, and more [»uie oil of that quality is obtained. 
liV lueli caieful and judicious pTT.(flie<.s, the Dutch not 
only I’upply themlthts a ilh ihij ii.ijsortanl arttcle, but 
aniiiially *tud eoiil! Irs.ible quant it it., ir-to the v?ry pixi-i 
\mcts oi I’ranc.’ ;u 1 I wIk re tin y bought 

the kid fioMi whif M it wa-i < j.t’ acted. WIku vvi re* 
fl \‘i on the high pi ‘ce i f Iv i,; r ir. lb Hand, on the w^int 
of limber for maehiiuoy, n'.i ih,- fxpcuce ot biji!dtiij» in 
tixat country, and nu vuorrao ij ixoeiuc of wind null 
riaekinerv, both m L».e ( r.l '-ree.i.u and the fiibfequetit 
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weir and tear, It miifl: he tvident, that oil niillH crefled Oil 
ill Kngland on water falls, and after the Dutch maniuT, - |! 

cannot tall of being a great nitioual ad vintage, . 'ho ^ 

e liatell.iiiic or feigiieiirie of T^illc alone makes aninnlly 
belween 30,oro and o banch, each eont.iiiiiijg 

about 26 g'illoup, 

Wlnt iH here dclivc»-ed hi only a Actch. Kvery per- 
foii acquainted with machinery will un’cilland the ge- 
neral movements and oper.itious. But l!ic intilligent 
nirehanit* well knows, that operations of this kind have 
many minute ciicumlFinct s which ctinnol be defenbed, 
and which, ncvei tliclels, may have a^rtat influence oil 
the whole. !riie rakes in the biTifing-mill have an 
offiei? to perform which refcmblcs that of the hand, di« 
reded by a careful tye and ujiceaP.nt'atteiUiou. -Worda 
cannot coinmunleate a clear notion bf this ; and a mill, 
coidlniAed Jrom the bell drawings, by the moll Ikilful 
workman, may gather the feed io ill, that the lialf of 
it (hull not be btinTed after many rounds of the machi- 
nery. This products a feanty return of the fiaell oil; 
and the mill gets a bad charaAer. The proprietor lofas 
his money, is difeouraged, and gites up the work.~ 

There is no fecurity but by procuring a Dutch mill- 
w'right, and paying him with the liberality of Britons. 

Such unhoped-for taflts. have been performed' of laU 
years by machinery; and mechanical knowledge .and ;//• 
ve/tiiutt IB now fu generally dilfufcd, that; is highly 
probable that we flioiild foon excel our in teja, 

branch But this very diflfufion of by en V . 

couraging fpcculation among the artidi, h a 

greater riik to ere^ a Dutch oil-imll wtti||i^ 5 ^^vujg * •' 
Dutchman, acqoditnted with its moll prefent 

form, to condoa the work. We do our.duty iii giving 
this coiinfel. J. . i 

OKU-jrsro. See Segalibh in thif , 
OMPHAL9PTER,.or O.Mfii^ALOPTic, in bbtica,| 
a glafa that is convex On both (:des, popularly cafied a 
conws lens, . 

ON 1 SCUS Eftcych). T wO oew^ fpecies of this 

genus of infeds were difebvere^ by M^tinkre^ the 
fiat uraHll who accompanied on h^iaflL voyage' 

of difeovery. 

eis as are entomofcjgift's;' w'e (hair ^ve th^'^tnora de-' 
feriprion of ibcfe fpccies. Of the firft,. which he fays 
o: ly neat ly anfwcrs to the generic charai^er of onifcoif ‘ 

E (fjg. i.I U a view ol the upjwr part of its body, 
and at F of the lower. Its body is crullaccous, and of ; XXXIf. 
an opique white, with two round ruit-colour^ fpota 
on the antorinr part of its corflet ; two others, much* 
l irgiT, in the form of a crefceiit, are on the elytra ; its ; 
fliirld i.i alfo of the fame colour. The under part of 
ihc tluu ax is ftirnilhed witlvfour piir of ,lc'g$ j .itnc 'firll 
anil third of v'hich • are terminattd v/ith (hat^ chws; 
the ferond, fiom its form/ iiTvej, it to fwini wgtl; the 
f.uiith is very fin-ll, con filling of, two mcmbraiijlieeaus 
ihreuds. Some fcales, alfo membranaceous apif very 
cha'ii'icllrd, may alfo perform the office otlegs; df thefe . 
the two lower are the largeil. Its belly is iillcd with 
ve»miciilnr inttfliiies of the fsze of a hair 4 its ‘mouth is ' 
plarcil between the hr!! . nd 1. cond piir of leg-?, and is 
of thf form cf a fmall t*unk placed between two lips, 
joiiK'd only at tjie upper extremity. 

Fig. 2. reprefe i., an iyiVcl of the geous onijeut 
IJw, 1 1*1 body ii» nearly of the form, conflilencC, agd 
colour, of the otuftus njUlus^ except tiiat it is not di- 
vided 
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vidcd by fegjmrntq as tills laft is. It has a ilduble ta from the fame oii^rlnal ftoi k. people of Oparo* 

threcitimes as as ' the b('(lv ; from the infertiun of however, are dilliii^iiKhed by two rireanid inees, eer- 
whieh, at the hinder part ot the bodv, fprlnfr two le^s, taiiily in their favtmr. Not one (.f them was i.ittowed; 
iifed chiefly by the animal in fwimming upon its hatk. an 1 thoiiirh lin y appeared not to have ev^r fetrr a ivi- 

The infeet, viewed on the lower pa^^t II, pnfent.: fix ropeaii In lore, they all henu d pti iVv'llv we ll riCrj.nn’ite d 

pair of legs ; the twto firft of whieli terminate in very with the nfes to wdiieh iliey conM applv iron, a-ni pie- 
iharp and thick points ; it makes nfe of the thiixl to ferred article.s of it to locking hradq, :i:id otlur 

fwim with, and to bal.inci* it.s body, together with til it Irinketa, with whitli fivages ate ul'nllv delighted 
pair which Is inlerted at tlie bale of the tail; the fourth *rhongh tiu ie anpeaitfi to be anchornig ground nr ir 
pai^ and the laigefl of all, *s armed wi^h two vety lharp the north well end of iK* ilhind, eire'nnil.\u-e, . j. -'J 
points, whieli tlu animal forces into the body of any it inconvenient for C iptaiii VaiiC(nj’'f- to land on \* , 

lifh on which it fei/es ; the two lad pair-arc nothing fo that we aie yet in a grc.Tt ine.'li.re lha* eef, to t'le 

more than very lincly divided membtanca. Between difpolitions of the people, l!l^!llgh the y appeired to br 
the two firll is fituated its trunk, fmooth, and about hofpitahle. 

half a line long ; at the'bafc of the third pair are two OPEN 1 'l\nic, in fortification, i^ t!i 't pn*t of t’^'r 
points, of a horny confidence, very hard, and firmly flank which is covered by the onllon or ^houl.kr. 
fixed. The two horns alfo below the large pair of legs OPENING of fl>t‘ TnfiJuSi is the full brisking ni 
Are, in like manner, very firmly united to its body, ground by the befiegem, in order to cai ry on thtir -m- 
iMartniiere imagines it to he by means of thefe darts proaches lowaids a place. 

Iha^ pierces the body of the fidi on which It is found, OPERiV Glass, i:, a diagonal perfptClive, of ulii. '- 
mid that then, changing its iituation, it finds me^ns to the following conciic and pci fpvcnons dclcription is ti- 
intioduce its trunk into the holes thus formed. When ken from Dr Hutton’s MnlicmaticHl DiiMioiiatv. — 


Open 

II 


put into a glafs it finks to the bottom, and rifes again 
to the furfdce with the greated eafe, advancing with 
the edge of its body, and dcfcribing curves. Its two 
long* tails are very eafily pulled off, without the animal 
appearing to fuffer any pain. 

OPAC^E, not tranflucent, nor tranfparent, or not 
admitting a free paffage to the rays of light. 

OPARO or Oparro, tlie name given by Captain 
Vancouver to a fmall ifland which he difeovered in la* 
titude *7^ 36^ foath, and in longitude 215® 49' ea(t 
from Greenwich. It was eftimated at about 6} miles 
in lengthi and no other land was in fight. Its principal 
ebatader is a clufter of high craggy mountains, form* 
Sfig, in feveral places, mod romantic pinnacles, with per* 
pendicular cliffs nearly from therr fummits to the lea : 
the vacancies between the mountains would more pro- 
perly be termed chafms tban valleys. The tops of fix 
of the higheft liills bore the appearance of fortified 
places, relembling redoubts ; having a fort of block* 
houfe, in the (hape of an EngUlh glafs-houfe, in the 
centre of eacli, with rows of pallifadoes a confiderablc 
way down the Tides of the hills, nearly at equal di* 
dances. Thefe overhanging, feemed intended for advan- 
ced works, and apparently capable of defending ibc cila- 
Oel by a few againfl a numcious ho 4 l of affailants. On 
all of them people v.'cre noticed as if on duty, coiiflanlly 
moving about. What we confidered 'Jays tlie author) as 
block- houfes, from their great fimilarity in appearance 10 
iliat fort of building, were fuffici?i)tly large to lodge a 
''.(lufiderable number of perfons, and the only ha- 

bitiitiona wc faw. Yet, frJirn the number of canoes that 
in fo fhoit a time afllmhled round the Englifli fliip, it 
is natuial to conclude, that the inhabitants arc very fic- 
qunilly aflnftt ; and to infer, that iVic fliores, and not 
ihf/fe fortified hills which appeared to be in the centre of 
the ifland, would be puferred for their general rclidence. 

Whether the forlihed places here derciibtd were in* 
tended for defences of the iflan(l<.rs agalidl each other, 
or attacks from fon.e more powerful neigh- 

bours, could only be ct rjeduji d ; but the latter idea 
fetins lie mofl pn.bal le. Eiom the ldrg»nge of the 
people, and their nremblance to the Fticndly iflanders, 
C.iptrnn ,V;ine(/uver conli lers tlieni all as having fpriing 

fcJiifPL. VojL, II, l*arl 1. 


A BCD (Plate XL! ) reprefints a lube about lour 
inches long ; in each fide ot which tliere is a I’.nle 
EF and GH, exadly againll the middle nf j rdar-^* 
mirror IK, wdiicli reflecH:t the iru i fdh’rig nj^on It t'> 
the convex glafs LM ; through w'lieh iluy an- re- 
Traded to the coiic.ivc cvc gl.il^ NO, wh^nec ihev e- 
merge parallel to the eye at the luile in ilie erd of 
the tube. Ijct P/'jt^bean objeti to be viewed, from 
which proceed the rays Pr, a A, and liKh* ra^ 3, 

being reflcAed by the plane mine r IK, will ih^ v the 
objeft in the direction c p, /‘.7, i! /, in the linage p y, 
equal to the objedi PQ^and as far behind the mirror as 
the ohjett is before it : the mirror belnv» placed fo aa 
to make an angle of 45 degrees wiib the fivles of the 
tube. And as, in viewing near o!»jeehs, n i.s not necef- 
lary to magnify them, the t«>cal di'tancC'. of both the 
glaffes may be nearly equal ; or, if Out oi LM he thre r 
inches, and that of Nt) one inch., ll.e diilaect belween 
them will be but two inches, a id the obi< ct w.ll h*; 
magnified three times, being fiifficieni Ifir tlu pni poles 
to which this glafi* i.s appllcL 

When tlic object is very nc'ir, as XY, it Is viewed 
through a hole xy^ at the other erd of the tube All. 
without an eye-glafs ; the upper p.nt the mirror bc- 
ing polilhed for that purpofe as wxil the uiuh r. i'he 
tube unferews near the fibjeCt-glafij LM, for talAing oir 
and cleanfiiig the glaffe.s and mirror. The jjofiiion oi 
the object will be crcA ihnmgh tin. cemeive cve-glafs. 

The peculiar artifice of this glafs is to viVw a piMfou 
at a fmall diflance, fo that no one thill know wlio is 
obierred ; fot the fnllrumcnt points to ddfcicrit ob 
jert from that which is view’ed ; an 1 as ihenr is a bole 
on each fide, it is impoflible to know' on w'liicli hand 
the object is filUdlel wliieh you arc viewing. It is 
chiefly iifcd in play honfes ; and hciicc its name : but 
W'e have fet* it nii^indtctMiiIy employe j by thoie who 
fhould have fet a better exairpU, ivcn m a eatliedral 
church ! 


OPHRVS (Mte J^rryJ.). 

A rtw fyccic': nf lira 

plant has been lately dtlori’)Ld 

in til-' /I'./riii! !f thi; * 

licpr/ii'^rvy by a FVllow' of tlie 

LI,.r< an .'"OL 1 1) •-! tlf’ 

following words : 


“ SUm — about 12 inche-* lii- 

eieCf, 1 ' i; u- .tf, "'em 

K 1 ‘ 

cui.Je, 



O P 1 ‘['^ 14 ] ORA 


Ofhiiicui, culatf, pubiTcorit at the upper genick«. Sple — 

^ Opium, fplrnl, flowers Ipirally afcciiding, about 2.^, brightly 
whilL-. Upper pita! ovato acuminate, pubolVent, liglitly 
ciliiilc, ilralp.ht. Two middle prtiiL nblonj^-renirvcd. 
'Pwo jow’t'r oblong arumlnate, lightly lili.tti^ only 
on the* low( r fide near llie bale, proicMing hke f*ic- 
phanl^a tulks. Nicitr'y^ broad, recurved, ragged, bin- 
pitate. j — carinate acr.mliiate, ciliatc tc.u h- 

ipg and p«>lnting to the niuMle ol llic tlower'^. Z./v/ivj 
/ f.//< u/- -ti VT or li:t, about fix iiK-lie^J long, n-:rrow, at- 
leiuMle both ways, acuminate, the lower nn^re hallate. 
J.at r.'i f - lanceolate, altirinte. 

Ohfervalioii. — 'rhls plant has nineh tlic habit, 
veil ii'i anluinn.d flori let nee, of Oiient.il ipiiatis, and is 
lo pirlcctlv Ipir.il allv^, llnU tlic Ifieeihe name ol the 
t^tliir Ibould be altered, as Idling no hinger eKclulively 
ipira! ; at the Tame tinn- tliat .t Ipcciiie name lliould be 
given to tjiia : ntilher r>i wliitU (fays the author) I fliall 
prefumi lo do, but fluill fuggeti it to the Linnean So- 
i iety", of which 1 have the honour to be a h'ellowd*— 
'fills oplirys flowered, for the liril time, it is believed, 
in Kriglaiifl, in 1 lamplliire, 0<^t(iler 1796. 

Of H incus, a confttllalioii of the northern hemif* 
pditre ; called alfo Snptnt.jnuf^ 

OIMUM (See i. a medicine of fnch intrin- 

lie value, HTul of lo high a piicc, that every method 
wfiicli ptomihs to inereaie the quantity in the market 
iiiuft be ol impoitariee. It was ilitrefoie, with much 
prt»pnelv, that t^<e !S{h \iy for tiu E/L futra^enunt of 
c*f. - fumi lime agi , voted guinueas to Mr John Ball 
of Wiiliion, Son crlcilhiie, for the difeovery of hia me- 
thod ol piep.ning opium horn poppic'^j of the growth of 
f.iigland. file poppies, which he reeommt‘nd& as the 
iiioit pu'dii» 5 five, ate the ihmlU or f('mi-<loul}e% of a dark 
ctilonr ; the fecils of which he advifes to be fown the 
lattei < nd of Vebruary, and again about the fecond week 
in Mai eh, lu beds three feet and a half wide (well pre- 
parid with gooii toiteii dung, and often turned or 
pliiuidud, in order to mix it well, and have it Hue), 
either in imall dulls, three in each bed, in the manner 
fall.id.^ are Town, and when about two incliea high, lo 
thin them one foot ajMrt ; or otherwile, to fow them in 
htds, ill the brriad-eill way, and thin them lo the fame 
dlflaiK't-. It they he kept free from wccd.s, they will 
grciw will, and w'ill riroduet from four to ten heads, 
fliewlng large and dilfeient coloured flowers; and when 
tile i I haves ilic away, and drop off, tlic pods then be- 
ing in a grten (late, is the proper time for extracting 
the opium, by making lueh longitudinal incilions as are, 
for this- purpofe, ni.ide in the eafl (See Opium and i*A- 
PAVKR, r.urycl.). Immediately 011 the incilion being 
i^iade, a milky fluid will ilTue out; which is the opium, 
and which, being of a glutinous nature, will adhere to 
till; bottom oi the incilion ; but fome puppies are fo 
productive, that It will diop from the pod on the leaves 
underneath. I’lic next <lay, if the weather flunild be 
fine, and a good deal ol funftiir.e, the opium will be 
found a greyifli fubftance, and fome abioll turning 
black : it is then to he ftiaptd from die pods, and (if 
any there) from the leaves, H»ilh the edge of a knife, or 
other inllrumciit for tl u piupui,, ii.io pan-^ t,r pots; 
and in a day or two it will !)c of c proper conliftcnce 
lo make into a mafs, and be potted. 

According to Mr Ball, fkiiU cannot be fown with 
any thing more luct alive to die farmer than poppies, 


tfpecially if thofe fields have a foiUh expofurc. By Optic, 
a calculation (fays he) which I -have made, fuppofiiig Oran, 
one poppy to grow in one fquaie foot of earth, and to 
produce only one )^raiii of opium, more than L. <;o whll 
he collected troin one ilaliue acre of laiid ; but it vit 
C'jr.lnler, that one poppy produces fiom ihi'ce or four to 
Un heads, that in each head from fix to ten mciliona 
may he made, and that from many of them 1 1 rnea.i 
from one iiicifioji) L have taken away tw'o 01 three* ginins 
of opium — What mull then be the produce 

Mr Ball produced to the Society letters Ironi Or 
T/atham of Bcdfoi d-row, Dr IVarion of Deii'ellcr- 
fquare, and Mr Wilfon of Bedlord-llreet, dn Jaiing, 
that, in their opinion, his Englilh opium is e(|ual in U- 
fed, and fiiperior in purity, to*the bed foreign opium, 

OPTIC Ihi iiV-T \LiT V, ill aflrofiomv’, is an apparent 
irregularity in the motion*! far diilant bodies; lo call- 
ed, Ijecani'e it is not really in the moving bodies, but 
ariling from the (ituation of tlic obferver’s eye. For if 
the eye were In the centre, it would always fee t\e mo- 
tion.s as they really are. 

Oi’iic Pyriimiil^ in perfpcilive, is a pyramid form- 
ed by the viliblc objed which is the bajty and the rays 
drawn from the perimeteruf thatobjeci, whicli meet at the 
eve in a point, which is the npvx of tlw pyramid. Hence, 
allb, we may know what is ineain by an optic triufigfe. 

Of TIC /iayif particularly means thofe by which an 
optic pyramid, or optic triangle, is teritiinated. 

ORAN, a corifiderablc city, occupied by the Spa- 
niards, in the province of Mofeara^ in the country of^ 
Algiers, It has ftrotig and regular fortiiications» and 
can caftly be fupplied from Spain with provifions aud 
warlike ftorcs. It lies in 35' of longitude weft from 
Greenwich, and in 35® J5' north latitude, Slhde^the 
year 1732, the Spaniards have held uninteirapted pof- 
feifion of Oran. It has a parlfh-churck, three m^na- 
(tcrics, an hofpital : and the number of the hihabitanta, 
according to the account given of it by the Spaunirds^ 
amount to 1 2,000. Towards the fea, the city rifes in 
the form of an amphitheatre, and is fiirrounded with 
forts and batteries. Clofe to the city lies a Itrong caiOe, 
Aka'x.ava^ in which the Spanifli governor refidcs. On 
the higheft hill (lands Fort St Croix, whofe guns com- 
mand the city and the adjacent country. From this 
fort they make fignals of the approach of (hips, and 
carefully watch the motions of the Moors, who often 
attempt predatory incurfiniis into the ntiglibouriug di- 
(tricts. A confiderable number of Mahomedaris take 
refuge in Oran ; they dwell in a diilind part of the ci- 
ty, receive pay from the court of Spain, and render fig. 
nal fer vices again ft the Moors. The greateft part of 
the inhabitanU of Oran coiiflfls of fuch ashave^een ba- 
nilhed (lom Spain ; and the*fame may, in a great mea- 
fare, be laid of the loldiers who cornpofe the garrifoii. 

Five regiments arc commonly llatioutd here ; but, ow- 
ing to continual defertion, their Itrength fearedy equals 
tliat of four complete regimcnt.s. One of them wholly 
cimlills of malefadorj, who have been condemned to 
remain here for life ; the reft are fuch 'as have been 
tr.infpur^'d for one or more years. There is here like- 
wiie a military fchool. Around the city are pleafaYit 
gardc-us ; but it is very dangerous to cultivate them, on 
account of the Moors and Arabs, who frequently lie in 
anibufh among llicm. Phe fame re.ifon prevents the 
cultivation of the fields in the vicinity ; and the garri- 
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fon And inhabltintB muft be fupplicd with proviGons ioi- 
inrdiafdy from Spain. . 

OKANGE-Men, an appellation aHumed by certain 
focitties in Ireland^ of which the lirll was formed in 
ihc county of i\.rma^h, on tJic 2 ill of November 1795* 
otherfl in iome towns of IJItler and Leinll^r in the year 
1797, another in the city of Dublin 179S; and fuice 
that period, thefe focicties have fpread f)ver the whole 
:)f our filler kingdom. 'I’ht: objeft of thefe alloc iat Ions 
is exhibited in the following authentic mwn of 

ibe Printiphs of Oraii^t-viiti^ pubtilhed 1 799. 

“ From the various attempts tliat have been made to 
poif<»n the public niind, and llander thoie who have had 
the fjnrit to adhcie to their king and conllitution, and 
to maintain the laws :--r 

“ We, the ProtellanlE of Dublin, airuming the name 
of Orangc-'tnen, fed onrfdves called upcjn, not to vin- 
dicate our principles, for we know that our lionour and 
loyalty bid defiance to the lhaftsof malevolence anddif- 
aife^on, but openly to avow thofe principles, and de- 
clare to the world the objei^s of our inlUtution. 

We have long obferved, with indignation, the ef- 
forts that have been made to foment rebellion in this 
kingdom, by the feditious, who have formed themfelves 
into focieties, under the fpecious name of United Injh^ 

*• Wc have feeii with pain the lower orders of our 
fellow-fubje^fi, forced or feduced from their allegiaticCy 
by the threats or machinations of traitors. 

And wc have viewed with horror the fuccefsful ex- 
ertions of mfereantif to encourage a foreign enemy to 
.ftivadC) this happy land, in hopes of riling into confe- 
'qiiencc on the downfal of their country. 

' * <*• Wc therefore thought it high time to rally round 
•tfae confiitution» and there pledge ourfelvea to each 
other, to maintam the laws, and fupport our good king 
mgainft all hia enemies, whether rrAr/r to their God or 
to their country ; and, by fo doing, (hew to the world 
that there is a b^y of men in this ifland, who are rea- 
dy, in the hour of danger, to ftand forward in defence 
■of that grand palladium of our liberties, the conftitu- 
tion of Great Britain and Ireland, obtained and elU- 
blilhed by the courage and loyalty .of our anceftois un- 
der the Great King William. 

** Fellow- fubjc&B, wc arc accufed with being an in- 
flitution^ founded on principles too fhocking to repeat, 
and bound together by oaths, at which human nature 
may (hudder : but wc caution you not to be led away 
by fuch malevolent falfehoods ; for we folemnly alTuie 
you, in the prcfciice of the Almighty God, that the 
idea of injuring any one, on account of his, religious 
opinion, never entered into our hearts : wc regard every 
loyal fubjeft as our friend, be bis religion what it may ; 
we have no ennujy but to the enemies ot our country. 

We farther declare, that wc arc ready, at all times, 
to fubmIt,oiirfclvea to the orders of thofe In authority 
tinder his majefly, and that we will cheerfully under- 
take any duty which they lhall think proper to point 
out fur us, in cafe either a foreign enemy lhall dare to 
invade our coaits, or that a dumeliic foe (hall preiume to 
raife the ftandard of rebellion in the laud. To thefe 


principles we are pledged— and in fupport of them we Orchard, 
arc ready to ipend the lall drop of our blc^od.— ( Signed) — y— ^ 
Thomas Verncr, iir.unl Mitjitr; John Clau. Beresford, 

Grand Secretary ; William Jaince, J. De Juiicuuit, Ed- 
ward Ball.’* 

ORCHARD. As an api);'’u!i^; to thi^* article in 
the iiWv//. foinc of our leaders w ili be picaietl with 
the following meaii:», employed by tlie Rev. Mr Gir^ 
miijbaufu^ for proiuotiig llu- giowiL <it y )ui*g iicch, 
and inerealing the lize ai'.d ll.ivoi;r uf the fi'uit in or- 
chards. 

Having planted fevcial yonir^ j)lnm trcLS in an or- 
chard, he covered the ground, lor ionic aioiuu] 

the trunks, as far as the mots exttndtcl, w ih d.iK-fl uw i 
(a); by which means thele trcis, tlioui-h <11 a 
iicld, incTcaled in a W'ondcrful manner, ami far exL\ilcd 
others planted in cultivated ground. As far as the il»ou s 
reached, the grais and wieds w'erc choaked ; an»i the 
foil under them was fo tender and. foft, ihat nu liclUr 
mould could have been wiihed for by a fioiiil. 

When he obferved this, he covered the ground with 
the fame fubftaucc, as far as the loots exiencicd, around 
an old plum-tree, W'hich appeared to be in a Jjiigui'lnH;; 

Hate, and which flood in a graft>-ficld. I'he coiiieqnen- 
ces were, that it acquired a flrong new' bark; piodtHcd 
larger and bctter-lafted fruit ; and that thofe young 
llioots, which before grew up around the Hem, and 
which it was every year neecHary tu iklhoy, wcic pit- 
vented from fprouting forth, as the covering of Hax- 
ihowB impeded the free acetfs of air at the bottom of 
the trunk. 

Ill the year 1793* he tranTplanted, from letd-bedt., 
into the nurfery, feveral fruit-trees ; the ground aiound 
fome of whi^h he covered, as above, with ilax-lhov\s. 
Kotwithftanding the great heat of tlie fummtr, none of 
thtffc IrccB where the earth was covered witli Oiows d’cd 
or decayed ; becaufe the fliow^s prevented tlie tartli un- 
der them from being dried by the fun. Of iliufe ii\es, 
around which the ground was not covert. d as be. ore 
mentioned, the fourth part nufcarrieil ; and tiiufc iIilil 
continued alive were far weaker than the finiiur. 

The leaves which fall fiom tiees in aiitiinui may alf> 
be employed for covering tlie ground in like nianmr ; 
but Hones, or fogs of wood, nuili be laid on them, tj 
prevent their being difperied by the wind. In giab- 
land, a fmall trench may be made around the root, of 
the tree, when planted, in order to receive the leaves. 

If flax (hows are ufed, this is not nectflhry ; they lie 
on the furfacc of the ground fo fail as li» rcfdt tiie force 
of the moft violent ftorm. The leaves which our au- 
thor found mod eft'cttual in promoting the growtli and 
fertility of fruit trees, a»-e thole of the walnut tret. 

Whether it is, that, on account of their containing a 
greater abundance of fallne particles, they communicate 
manure to the ground, which thereby becomes tender 
under them ; or that they attract nilroun particles from 
the atmofphcre ; or that, by both thefe means, they 
tend to nourifli the tree both above and below. 

Thofe who are defirous of railing tender exotic tree', 
from the feed, in order to acculioin them to our climate, 
may, when tliey tranlplant them, employ flax-fhows 
R r 2 wIlK 


(a) Shows are the refufe of flax when it is fcutched or heckled. 
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Orihill* xvikh pjrcaf Advantage. 'I'ln's coveru;^ will prevent tlie very liglit, as it ivas fo.nned of an aFcrrldage of deals, OifTyreus*# 

. froft from making Its way to ll,c roots; and ral- and Ijnvmg the inlervaK hclwttn them cove'-eJ with \^'axed ^*?**^^» 

Wh'jtl, ai'conr.t ol tiu- fharp prickly points of lint cloth, to conceal the interior pfots rd it. J'hc two 

flax fhows, will not be able to fliclter iheinfelvcg under exiremitles of an iron axi,, on wf.lth i: turned, relkd 
them. on two fupports. On giving a flight Impulfc to the 

OKCIIII.T. A, a wtt> nfed in dyeing, which grows wheel, in either diredion, its iimtion was gradually ae- 
in the Canary iflands, n-id is moinrpoli/ed hy the go- cilerated ; fo that, after two or three revolutions, it ac- 

vcinnunt. “ It is a minute vegetable (fays SirCJeorgc qnired fo great a velocity as to make 2 ^ or 26 turns in 

Siuuuton), of lire lichen kind, )n'owiiig chiefly upon a minute. This rapid morion it adiiaily prelervcd du- 
ro< k;i of a loofe texture, and pioduecs a beautiful vio- ling the fptcc of two months, in a chamber of the Land- 
hi blr.t colour.*' grave of Hefle, the door of which vv?8 kept locked, 

( ) 'M )K I .. See this article in the at i-nd fcaltd with the Landgrave’s own bal. ,\ i. tlie end 

the end of which wt have given, firwn Dr ]denry*s Hi- of that time it waii flr'pped, to prevent the wear of the 
‘L y <'f England, fomc flumg rtafons for fidpeding m-iteiials. ’^i'he I'rt lefl'or, who had been an eye wit- 
M-i: tlic ordeal, by (ire at leafl, was a grofs impofition iiefs to thefc circr mltances, cMamnieo all the exicrnal 
j.n t.h< •-rcc'nllty C'f an Ignoiant and fuperilitious age. parts of it, and w'as convinced that tiiere could not be 
'I'lu- fuiplcioii of iinpotluie is raifcd Ur certainty by any comnninicalion helu'Cen it and any neighbouring 
Profeifor litckmaiiii, who, in his I liftory of Inventions, looiri. Orfiyreus, how'tver, was lo incenied, or pvc- 
gives Uo the whole procefs by wdiieli lire clergy con- tended to bt fo, that he broke the machine in pieces , 

(luded the trial, and brought proofs of innocence or of and wrote on tlie w^all, that i, was the: impcrtinejl^cu* 
guilt at ihiit pleafuru 'I'lic petfoir accufed was put riofity of Profellor Giavelandc which made him take 
tnlirely under their management for three days before tlris fltp. The Prince of Hefle, w’ho had feen the in- 
the trial, ninl for as many after it. I’hey covered his terior parts of this wheel, but fworn to fecrccy, being 
Innids (when he was to lift red-hot iron) both before a/ked by Graveiaiide, whether, after it had been in ino- 
and .dii.r the pioof ; fealed and unfealcd the covering, tion for fome time, there was any change obfervable in 
'i'he former was done, a» they pretended, to prevent the it, and whether it contai::ed any pieces that indicated 
h: ndrt from Ix-ing prepared any how by art ; the latter, fraud or deception ? anfw'eted both qucflions in the ne- 
th.'t it might he accurately kuow'n whether or not they gativc, and declared, that the machine was of a very 
vN eri bni i.t. limple conftrudtion. 

S' .me Hiiifu i il prtparation was tbeicfore known, elfe ORICOU, a new fpecies of the vulture, difeovered 
no poL.uitioiis w<iuld have been neceifary. It is high- by Vaillant at Orange river in South Aftica. As he 
)\ probiihle, tli-'t dmingthe three firfl days the preven- thinks It unquellionably the mod beautiful of it8genu8» 
tative was apihed to tfirifc pe: ions whom they wiflitd to and tells, as uiual with him, a wondeiful ftory abotit 
appear ijiimui i.t ; and that the three days after the trial it, wc have given a figure of this vulture tn Plate XLU 
wt re rtijullite to let the haudn relume their natural date. Our traveller fays, that it is more than three feet hlgii, 

'I he lacud. Itaupg feeured them from the examination and eight or nine in breadth of wing. Its feathers, the 
id pn liimi.tnon^ uid rlievcr^ ; for to determine whether general hue of which is a light brown, arc of a particular 
il c IiuuIm wtie I unit, the three lad da}fi v/cre certain- kind on the breads hclly, and fides, where they are of 
ly not wanted. When the ordeal was abolidied, and unequal lengths, pointed, curved like the blade of a 
ti l.', art iindeTcd uh Icfi, the deigy no longer kept it a fabre, and bridle up diftinft from each other. The 
icL iLt. In the 1 3th century, an account of It w^as pub- feathers being thus feparated, would difclofe to view the 
li:lied hy ;\lbeitiio ?d?giiU8, a Dominican in«mk (a). Ikin on the bread, if il were not completely covered 
h hi*; lecnj t ho gc.;iuliie, it feerns to have confided ra- with a very thick and beautiful white down, which is 
thcr ill ooNuiiig tlit hands with a kind of paik than in eafily fecn between the ruffled plumage, 

h.iui.uing thuu. ! he fap of the n/i/jtrj (Tiiurilimallcw), A celebrated naturalift has faid, that “no bird has 

till ilimy lords of the fk.i-hiinc, whiDi (till ufed for eyt lafnes or tye-hrow's, or, at lead, hair round the eyes 
lliilciiirig by ibo hut m.ikeis and filk- weavers, together like that in quadrupeds.'* 'I'his aflertion, advanced as 
with the wl.iit of ;in egg, weic employed to make the a gcmral law of Nature, is a midake. Not only the 
palle adlurr. -\iid by thefe mta;H the hands were as ‘oncou has this peculiarity, but we know of many other 
iaiV .i', il ihev IkuI been hciuul by glo\cs. fpicies in which It exiils ; foch a.s, in general, all the 

( MvFlA IH’.lk" *>' W HU'i , in uicchanicf, it ? ma- caluos, the feci etary, and fevcral other birds- of prey. 

‘hiiu* fo Ciihd Irom il.s Inventor, v^liuli he .liiciled to Bei'de thefe eye lalhes, the vultine in qiieilion Has tliff 
AV/it«.rv h^‘ pOlpetual motion. This machine, .iccoidiiig to the black hairs (m its throat. AlPthc head and part of the 

t.iA'ouiit given ol It by Grave lande, in hi" UiUivrcs Pin- iu\:k are bate of ftalhcrs ; and the naked flein, which is, 

Ufojlh.'jiU^j yn\\X\\\iVi\ by /vhcmaiid, i\nilt 1774, con- of a rcddifli colour, is dafhed in certain places with blue, 
tilled exttni.illy of a large circiilir whttl, or rather vudet, and white. ’^Hiciar, in its extenud^circumfer- 
dru:n, 12 kit in diameter, ;';vl 14 incluhr deep ; being me#, is bounded by a prominent flein, which forma a 

* foit 

(a) III his work rcMiraiiiAus at the end of his bo- k Di' Strreih MuUerum^ Amfttlod. 1702,^ 

r 31110 , p. 1C". Expccimt uum * .;ra! quod lacit honiiutTn ire iii^igiiern line Isfione, vel portaie ignem vcl* 

:muin igniliiin fine ktfione in manu. Kecipc luccum bifmaUa-. et albun.en ovi, ct femcn piylli ct calcem, it 
pulverizi, ct contice cum illo albiimino ovi luccuni raphanl ; cornmifee ; cx liac confcdlione illineas corpus tuuia 
vel inaiium, ct diroittc llccaii, it pclka ilerurc illiiitito; ct poll hoc potcria audadcr fulUiicrc ignem line nocu- 
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fort of rountltJ conch, that muft ncctfidtlly htij^hlcn the 
faculty of hcarjny^ in this fpccics. This kind of co»ich 
is prolonged for Tome inches, and dtTcends down the 
neck ; wliich induced our author to give it the name of 
or iron . 

Its ftrength, he fays, muft be very confiderahle, if 
we may judge from its miifclcs and finews ; and he is per- 
fuadtd, lliat i1r*ic is not a flronger among the whole 
ordii of carnivorous birds, not excepting the f.'mous 
cond(jr, which U> many liavelli rs have leen, Lut of which 
thtir lUJfiiptions are fo difTeient as to rent'tj- its ex ill- 
cncc txtrcmtly doubtful. fUit there was no occafion 
for this rcafonl?ig, and thole inferences, if what he re- 
lates as fa6f.s dehrve any ^credit. The oricou which he 
dtlcriliC'S, he lirll perceived perched on the carcafe of a 
hippopotamos, eagerly devouring its flcfti. He fliot at 
it, and wounded it flight ly ; upon wbieli, though it 
had already gorged Iifclf with aconliJerablc quantity of 
flefli (ySor upon opening it, he found in its ilomach no 
Kfs a^^antiCy than Jik pounds and a half)y yet its hun- 
ger and voracity were fuch, tiiat it (Iruck its beak into 
the carcafe when attempting to take wing, as if defi- 
rous of carrying the whole of it away. 

On the other hand, the weight of the flefh it had 
devoured rendering it the more heavy, it could not ca- 
lily rife ; fo that we had time (fays he) to reach it be- 
fore it was on the W'ing, and we endeavoured to knock 
it on the head with the but-ends of i)ur mufkets« It 
defended itfelf a long time with great intrepidity. It 
bit or ftruck ac our weapons with its beak, and its 
ftrength was ftill fo great, th«^.t every ftiukc made a 
ihark on the barrd of the pu ce,'* 

pRIEN Ty the eafti or the eafteni point of the ho- 
fiVon. 

Orient Bquhwfiia/f is ufed for that po-nt of the 
horizon where the fun rifes whcti he is in the cquinoc- 
tiah or when he entei^s the flgns Aries and Idbra. 

Orient AeJi'roaJly is the point where the fun rifes 
in the middle of fummer, w’hcn the days arc longeft. 

Hybernalf is the point where the fun rifes in 
the middle of winter, when the days are fhorteft. 

OROTAVA, a town in the ifland of Tcnerifte, at 
the bottom of ihofe mountains out of which the Peck 
nfes, neatly built of Hone, on an irregular lurface. I he 
rnoft remaikable objert near it is a diagon’s blood tree, 
of which the trunk mcafurcs, at the height of ttn feet 
from the ground, feet in girih. Ckrncerning this 
tree there is a tradition current in the ifLnd, that it ex- 
ited, of no inconi'jdcn^ble dimeniions, wlicn the hpa- 
niards made the concpieft of I'eneriffe, about lliree ctn- 
turic.s ago ;*and that it was then, wlicrt it Hill is, a land- 
tuark, to diitiuguifli (he boundaries ul laiulod poff f 
f:on'f near it. 

• Diilant about thfet miles on the fca nuft is the pucr- 
t<’, or feu- port, of Orotuva, where is carried on a cori- 
hderablc dfgtec of commerce, princi})ally for the <xpor- 
tailon gf wine. It is rhkfiy, as at Madeira, in the 
hands ot a few' P-ri;ilh commercial hoiifes, which im- 
port. in retuin, the manufa^Uircs of Oieui Biiuiu. 
Within a mile is a colledlion of living plants {loni Mexi- 
co, and other paits of the Spamfli dominions in Ame- 
rica. From hence they are lo be tranfplaiiieil into 
Spain. It is an tllablifliment of fome expciice ; and, 
whatever may be its fuccefs, it flievvs a laudable alien- 
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tioii, on the pait of that government, to the promotion OrovV 
of natural knowledge. ' 

OROTC'HYS and Bi rcHYt, two tribes of Tartars, 
w'bo w'cre viOied by J.,a Peic uie in 17^7, and of whofc 
manners lu* givts fuch an ac count as renders it difficult 
to fay whether they have the belt claim to be called a 
fav'rige or a civilized people. He fell In with a fmall 
village of them on the e.ift coaft of Tartary, in a bay 
tu which he gave the naii e f‘f liaie ik C,ijhu\ in Lat. 

51“ 29' North, and T.on. 1^9’ 39' taft fmrii Paris. 

'I heif village, their employment, their ditfs, and 
thek apparent ignorance of all iel'’:n‘on, hifpokc them 
favages. 'I'hcir village was compofed of fuur cabins, 
binlt ill a folid manner, of the tiunks of fir-trees, and 
covered witli hark. A wooden bench c()mpafrcd the 
apartment rmind about ; and the hearth was placed in 
the middle, under an opening large enough to g.ve vent 
to the fmoke. 

This village w^aa built upon a tongue of lew marfliy 
land, which appeared to be niiinhabiuble during tlic 
winter ; but on the oppofiie fide of the gulf, t»n a more 
elevated lituation, and expofed to the fouth, tl*cre was, 
at the entrance of a wood, another village, confifting 
of eight cabins, much larger and better built than t]»c 
frft. Above tin's, and at a very fmall diltan* 0, were 
three yourts, or lubterraneous houfts, pcrfcdly hmilar 
to thofe of the Kanufthadales, deferibed in the third 
volume of Captain Cook's (aft voyage; they w'crr ex- 
tenfive enough to contain the irrhabiianlj of the eight 
cabins during the rigour of the cold ftalon ; bePdci*, on 
fome of the iklrts of this village were feen fcveral tombs, 
wliich were larger and better built than the houfes ; 
each of tht m tr.cloled three, four, or f.vi* bitrs, (/f 4 
neat vvorkmanihip, ornanjented wi:h Chlptup fluff:, 
fome pieces of which wete brocade. Eovv.>, arrows, 
lines? and, in general, the moft valuable arliclcN ot tlitle 
people, w'crc fufptndfd in the interior of tlic’e nionu- 
mentS, the wooden door of which was clof^d by a bar, 
fupported at its cxtrLmlt'cs by two prop*. 

Their foie employ mtui feenitd to bo il o killii g and 
curing of fairrion, of which they cat law, ilie* I'nuut, the 
gills, the fmall bnnes, and fornotimts tl. • oMtire fleiny 
which they llript oil with infinite dexterity. Wb.en 
the lliiot falmon were carried to the- huts, tlu- v.c^mcn, 
ill the mnll clirgnllii'g manner, devoured the ’r. oilagi- 
iM)Ua part <T them, and Iccmcd to ihmk it the r»\od ex • 
quifilc food. I'lvery cabh. was lurrom.ded with u dry- 
ing place for fuhnon, which remain upon poh>'. d 

lt> the heat ot ihe ?l*tcr liavlng hecn dinrij; three 
or four d.iy.'; fmoked round the hre, vvh’.-b in tin: 
middle 01 ihtir cabin ; the \vr>mcn, win aie rha*^ ;;cd 
W’illi this ooeir.tu.n, lake care, as (ft-ii as tl r fini ke hiiw 

4. , 

penetiated ircm, tn cany them into the open air, 
W'herc the\ acquire the hardnefs of wriod. 

7'he bti'.us ut the falmon fo cM'*cd w-crc f. a^iere J, 
and the b’oini fpread round ibe htarlh ; gree '.v dog-i, 
though gtnlle and familiar enough, heked and Jevtvir- 
cd the lemaimiir. '1 he naftinef. and ftenfh iIoj 
people arc dlfgufting. There is not ptibap*^ rnywliciv 
a race of people more fcibly cnnilitiucd, or wb^fe Ka- 
liiieE are rnon diflcrent from thole forn-s to wbuh v^c 
aUdch the il ia of beauty ; their rniddic llaiuri i» bi low- 
four feet ten inches, ihtn hodits arc hiuk, ihtir \ottes 

thill and fevbls hhe that of chiidieii ; liuy high 

chc'Jt . 
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cliCcV hoMfl, fmall blw eyes, placed diagonally ; a large 
mouth, flat uolV, fliort chin, almoil beanilcfa, and ;m 
oll^c roloured. iM, varnilhcd witli oil and fmoke. 'rhey 
fuder their liftir to and lie It up neaily the fame 

ns w'C do ; that of the women loolc about lluir 

Ihouhltii, and the portrait whuh has )..il been viuiwn 
ainer^ equally well with their eoumenaneefl as lliolc 
ihi men, from whom it wo\i](l he difficult ro ddliiiynirti 
ihem, v\ete it not tor a (light ditltrence in t tie diet-, 
ai.d :i hare iieek ; they are not, htiv^evei, ful){tCttd to 
iwi) lab*)nr, which might, like llie Aiiierieiiji Ind'auf, 
charge the clegauee ni iheir leatiucs. it nal'ire had fur- 
luilml them with ihs? atlvantage. 1 heir witiile eaies 
are llmitid to the euttimr and iewing their clothes, dif- 
j ofiiig ol theli fslh to hi dried, and taking earc of their 
ch.ild'tn, to whom tliC) goe i.he breali till they ate three 
or lont ) ears of agt . 

With refpeCt to drifs, il e men and little heiya arc 
I lot In d with a wjilb -'at mE nankeen, or the ikin of a dog 
in a t.lh, cut in tlic fliiipe of a waggouei’s frock. 11 
it leaeh below tlic kiitc, they w'car no drawers; if it 
do not, tiu y wear lonie in the Chineie ilylc, which fall 

1(jw •C'. the call ol tlie leg. All oi them have boots 
of icdl's flcin, hnt they kcip thc.m for the winter; and 
tliey .It all limes, and (>f every age, even at the brtaft, 
wcai a leather girdle, to which are attached a knife in 
n Ih.aih, a iieel to flrike a light with, a pipe, and a 
fmnll h:'g to eontain tobacco. The dief>: of the women 
is foit e'Mliai vlillerenl ; they arc wrapped up in a large 
ii.iiikecn rohj, or falmoi’/i ilin, which they have the 
ail (d pcrUcUv tAiniiiig, .md lendiTing ejr.remely fnpple. 
'1 'hi •, du Is leeches as low as the ankle bone, and is 
foTnetimCH hcmlcrtd witii a liinge of iniall copper orna- 
ini nts, xvhieh make ,\ uoife' fnnilar to that of fmall bells. 
Thole fdlmoii, elic ikin.-i of which ferve for clothing, 
aie mvci caught in fummer, and wiigli thirty or forty 

J^ODlld',. 

Though tliey had nt illitT pilells nor temples, they 
ftcnied to be believtis in forcery, and took the motion 
ol the rrcnchnicifS ii.inds, when writing, for ligns of 
umpit . 'I'lms iai the) appeared favagcs. 

'I’heir fai led regard of ))roperty, their attention to 
tlulr women, and the dilicacy of their policenets to 
iiiangiu, would, on the other hand, do honour to the 
fuoi^ clvili/cd uatii'u. While Peroufe and his people 
Wfic m thf bay, one of the tamihes took its depaiture 
on a voyage of lumr length, and did not return during 
their liay. When he went away, the mailer of the fa- 
mily put form j'h.nks before tlu* door of his houfe, to 
pi event the di^gs fuim entering it, and in thi 5 iUlc left 
It full of ilitp- cflc^la. “We were foon (fay.s our 
author) fo puft^'ily eor.viuced of the inviolable fidelity 
of thi if pcoph', and tlieir alnioil riligiou.s lefpeH for 
proputy, that wc left our lacks lull ol Huffs, lieads, 
iron toolo, and, in general, every thing we ufed as ar- 
tich h ot barter, ui the midvllc of their cabins, and un- 
der no other feal i>f feennty than their own probity, 
without a litiglc Inltauf'e of their ahnting r)iir extreme 
confidence; and on oni dtpariure from this bay, wc 
firmly enter tahicil tlie opiimin, that thty did ”ot even 
i'ufp 'df the cxillence ot Inch t ^r.me ;in theft.” 

Their atttntioM to their v oiiien, io mieommoi. among 
fav'iges, was difplayed in iheii exempting them from hard 
labour; in their never ci.*iicludi:tg a baigain with the 
Frenchmen without previoufl> eLnlulting their wivej> ; 


and in their rcferving the pendent filvcr car-rlnga and Oroechyi 
copper trinkets, which they purchafecl, for their wives ll 
and daughters. Of ilic delicacy of their nianiier.s to 
ll rangers, we fhall give the following intcrelling inllance 
in the words of Peroufe's tranflator ; 

Obferving with what repuguaner they received pre- 
fents, and how often they refufed them with obilinaey, 

“ 1 iinaglntd (fays Peroufe) I could perceive, that 
they were pttliaps dtfirous of more delicacy in the 
manner of offering them ; and to try if this fufpicion 
weie well founded, I lat down in one of their liuulcs, 
and alter having diawn towards me two little children, 
ot three or four years old, and made them feme trifling 
tarelfc-s, 1 gave them a piece of lofe-colcnred nankeen, 
wliicli I bad brought in my pocket. The molt lively 
fali^fa^^ion was vifihly teltificd in the countenances of 
the V. liolc family, and I am ceitain they would have 
refufed tliis prefent, had it been dire^lly offered to 
theriifelves. 'Phe hufl^and went out of his cabio, and 
foon afterwards returning w'ith his inoii beautifi\dog, 
he tinrc.ilcd me to accept of it. I refufed it, at the 
fame time endeavouring to make him \indcrftand« that 
it was more ufcful to him than to me: but he infifted; 
and perceiving that it was without fuccefs, he caufed the 
two children, who had received the nankeen, tp ap- 
proach, and placing their little hands on the back of the 
dog, he gave me to underftand, that I ought not to re- 
fule his children. 

“ 7'he delicacy of fiich manners cannot cxift but 
among a very poliflied people* It feems to me, that 
the civihV.atioQ of a nation, which hat neither flocka 
nor hufbandry, cannot go beyond it* It it neceflary 
to obferve, that dogs arc their moft valuable property g 
they yoke them to fmall and very light Oedgea,' Xx* 
treinely well made, and exaftly Smilar to th6fe;of the 
Kamtfchadalts* Thefe dogt, of the fpeciet of wolf 
dogs, and very ftrong, though of a middle fixe, are ex« 
tremely docile, anc) very ^ntle, and feem to have im- 
bibed the character of tbeir maftert*’’ 

ORTHOUROMICS, in navigation, it grcat-circle 
failing, or the art of failing in the arch of a great circle, 
which is the (hortcll courfc ; For the arch of a great 
circle is m’thoJromiat or the ffiorteii difiance between 
two points or places. 

OKYC'PEROPUS, the name given by M. Geof- 
froy, profcflbr of zoology in the French mufeum of na- 
tural liiilory, to the animal called by other zoologiflt 
Myrnifcnjiho^i Captnjis. (See Myrmecophaga, En^ 
cyil,) He coTifidcTB it as a diliinei genus, and feems 
indeed to have proved, by a comparifon of the organs 
of the orycteropus with ihofc of the lalous dajipt\ii of Liii- 
uxijs, and of the myrmtcujjw^i^ that this genus is in- 
termed iate, by its forms and hahitf), between thofe two 
families. It approaches to the tiHous in its organs of 
inaltication, and the form of the toes and nails, and in ‘ 
having a (hort and fingle caecum, wliilll^ that of the 
my rmecophagi is double, as in birds, by the reuniting 
of the bones of the os pubis, which are not articulated 
together in the myrmccophagi. The ory^ieropus, 
howevei, ^lears a lelation to the lalt, fincc it has, hkc 
them, a very fmall mouth, whence its tongue, covered 
with, hair, may be protruded to a confiderable length. 

Finally, the habits of the ory6tcropus refembie thole of 
the animals to which it approaches the molt ; it does 
not climb trees, but lives under the earth like the ta- 

tons ; 



o u 


Of y Aero t0U8 1 it feedi like them on roots, but alfo it himts after 
anthilbt like the myrmecopbagi. Its fuoiit terminates 
OuaJeiim * hlunt callous ; a charaAer which is peculiar to it. 

It may be diftinguifhtd in the works of naiuralilU by 
the following defcription : 

Ory^teropus. Molar teeth (fix) with flat vertices; 
the body covered with hair. 

The ory^teropus, as appears from the prceeding, 
connefts the tatous with the myrmecophagi and with 
the pan^itJin inunts of Linnipus. The large foflile fperies 
found in Paraguay, tor which Citizen Cuvier has etta- 
blilhed a new genus, under the name of 
i.< intermedi ite between the fl 'th and the niy**meco* 
pliagus ; and, lafUy, the alloniihing an'mal of New 
lioliand, covered with frillies like the pc'icupine, fup- 
ported by very fhort leg**, and of very lingular cou- 
foinuriiMi. and with a h ad round at tlie occiput, ter- 
minniin,' in a fnout, without teeth, very (lender, long, 
and c\ii;u!nc:iK and defcribcd by Mr George Shaw 
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and water. They arc tall, handfome, ttoul, and vigo* ' 
rous men. Their hair ia liriilled, and their nails, which ^ 

they olien ufe in b.Utle, ai hmg as claws ; large hang- 
ing cars and a long beari'l give lliem a Item fci*f)cious 
air. The O.iadelifji in pirticular are lierct. ari(*g.int, 
and wariiLo, hot diTpiiitid by ohfiinalc lelillancc. 
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lioliand, covered with bridles like the pencupine, fup- ter, two large lloneb fir giindine thcl: ha'.le), a Irn-Jicr 
ported by very fhort legs, and of very lingular cou- c»i e for driMi.^ the pinsof ihtir ten*-’, an o/ier ir.t-tir g 
foinurioii. and with a h ad round at tlie occiput, ter- which ferves tor a bed, a thick carpet lot a tovcrnic*, a 
minniin,' ui a fnout, W'ithout teeth, very (lender, long, fmall kettle, and lome woodei* d'fiief^, with park l.i'hlln 
and c\ii;u!nc:il, and defcribcd by Mr George Shaw for their camels. '1‘hc p»"rjon who, hclides thtfe arti- 
unrfj;»^\lie name of myrmecophaga acukata, appears to clcs, pofTtlUs a few In.rfes, camels, ihiep, and gnr.i:. L 
have vcr. 'Iriking relations to the pangolin and the rct.koiied we^^hy, ;*‘j there an nuMiV Arabs who juily 


have vcr. 'Iriking relations to the pangolin and the 
ory-^i icc>‘ ■ from hence it follows, that in Lonfequence 
of rh.i'' M* -oitant acqni fit ions, wc ought for the fu- 
ture to c iuiu, in the number of onr natural orders, that 
of the or efitnud, confiding of the following 

genera: Diyipyti oryderoptu myrnn^tophaga^ and aculcata^ 
manis^ myrmec^pb iga^ nn^gatr rium ct bradypus. 

OSCILLATION. «1 mechanics, ^nbration, or the 
fcciprocal afeent and defeent of a pendulum. 

Aicii ^Oscillation, ia a Hue parallel to the ho- 
rizon, foppofed to pafs through the centre or fixed 


poflefs (licip and Except O^rr eyes and tin. lIio- 

lie, tliey arc lubjri^f to few endemic dilcaic'^'. 'I'l.c In 7 
ddordcr is cauli il by the nfiertion o( light ftnmihc 
burning undfl of the detart, the other j rccceds Ihtu 
the vercligrcafc which co'^irH’^iirvirts ail their vj^u.d,-;. 
TheiV ketlh"; arc nr.t iini.cd, .ni ! never w'afiud, lo that 
they are cjuite C’ulted ovir with vrnhguc'.fe, the vii li- 
lt ncc of wh'ch is pi fbahly di-^.itMhtd by ilu qii.mtity 
of milk they ulc. VVlicn fhtv u 'idc lo-ig Ui oiu. phee, 
they fometimes plough the fp(»t.> whle>i jiie nioidei t<i 1 y 


point about which the pendulum ofcillates, and perpen- the rain, and fpiinklc them with Led in a i drtlel:. r.i mn 
diCttUr to the plane in which the ofcillation is made. tier. Plentiful crops aic oficu thu* jiroduccd ; but ii;- 
. Cwi/re ^Oscillation, in a fufpended body, is a iiead of waiting till die gMin artui ij uuiiunty, ilKy oc 
CfCtaiiipoinit in it^.fuchtbat the ofcillations of the body it clown, and dry it over liot cinders. Trcacberv :md 
will be made in the fame time aa if that point alone perfidy are the iniKite vices ot the Arabs ; afralfinaconj 
were fufpcndied at that didance from the point of are frequent ; no in*m trulls ibc promiie of another ; 
fufpenfion. Or it is the point into whicht if the whole no man mukes a written agiecmcui, as the poigiKiid. 
Weight of the body be coileAcd, the feveral ofcillations cancels all bonds and obligaiiuns. The men olun u- 
will be performed in the fame time as before: the ofcil- late their e.xploiu to each other ; tin- e>'.biHiihing oi 
lations being made only by the force of gravity of the ftory is fnccetded by a charge of ialfi hood, ami tin*' 
ofcillating body. poignard fulves every difliciiliv. 'The aiiciv m rll(», ur 


OSCULATION, in geometr)', denotes the conta6l 
between any curve and its ofculatory circle ; that is, the 
circle of the fame curvature with the given curve, at 
the point of contad or of ofculation. Sec Involution 
ill this Supp/, 

Osculation alfo means the point of concourfc of 
two branches of a curve which touch each other. For ex- 


poignard lulves every uJlticiiIiv. 1 he aiiCK iii rilt^ uj 
hofpitality, however, are practiled among there iiibt ; 
in their utmofl extent. 'I'he Ar.ib, wdso in the liiLl • * 
a rapacious plunderer, becomes libcial and generous :\i 
foon as he cntcis his tent. War is only a I'pccies nt 
rapine, and the vlclory is decidtd at the foil (hork 
The Arab is devoid of fiinguinai y cmiragc; b.e attaLka 
only to plunder, and never thinks that hoi^tv is t*' be 


ample, if the equation of a curve be = V piit in competition with his life. When the battle is 

it is cafy k> fee that the curve has two branches touch- ended, each party makes graws for Or* jlain, and cneluL- 
ing one another at the point where x z= o, becaul'e the the tomhb with muuiids ui iloncs. ^i'he ages of the 
roots have each the figus^* and — . warriois are denoted by the fpace f)f gioiunl which the 

, OUADELlM.aiul Laadesslha, two tribes of A- grave occupies, and the funcial proecflioii is clofed by 
rabs inhabiting the Sahara or Great Dcfart of Africa, Uie howls of the fenuilcs. 

of whom almoft nothing was known to Europeans till ** 'i'he women never afl'umt the nfimc of their hiif- 
the publication of BrifToirs narrative of his ftiipwreck bands, and never tat with them at meals. They aic 
and captivity among the latter tribe. He deferibes the faithful to their hulbaiids, and cannot be divorced ex- 
Ouadelim and Labdeffeba aa the moll formidable of all cept by the decree of the feniors of the hoidc. The 
the interior tribes of Arabs, and as often extending Arabs difjday their opulence by the ornaments of tlicii 
their ravages to the very gates ol Morocco. •* Their women, whole ears, arms, and legs, are generally adurn- 
hordes (he fays) aic frequently intermingled with thofe cd with rings of gold and lilvcr. Au Arab beauty mull 
of the Roufege, Rathidlum, Chelus, Tucanois, and Ou- have long teeth (hooting out of her mouth, a body ex- 
adeli tribes, as they have no diilin^t boundaries, and tremely thick, and limbs of the longell ii/e. At the 
change their habitationa aa the defart affords pafturagc birth of a foU| every womaiii to teftify her Joy, black- 

Ciia< 
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Cl , ^‘*r 41'' At b»rtb of a I’aup^hter, 

il o ' I’ly tiu- fi«T fact- thr {pare nf 

(I.13P. A rrotlicr tieats her Ion with ihe iame rt- 
ts lier ‘I’rih.ind, ahrnU as fonii as hr* h able to 
walk ; i'lC Prepares his foo.l, ftTvea him, and tatswhi*n 
ht* h^is t‘”iilli(.‘d his rrpAl^. Fn the* ehication of their 
r rn, Oi'? impn-tant acrpiifit’ons ■«••(•, ilfxte- 
^ ity i'Mlir iirt* of the polj^naid, fl<ill in rmbowellm^' 
flitii entmiis with their h)ng nails, and a plaiihbL* air in 
uUr rin^r ,1 fa! fcdiood. Moro vp.df and ftTocioua thin 
th'* T'ihc^ whole IrrntoncJi lie upon the fhote of the 
ft :i, the l.ah'deirtha ard Ouadelim Arabs arc alfo more 
oonhned and ilhberni in their idets, rot only believing 
tint iliey are llie full ration 1:1 the world, hnt faney* 
ingihu the fun idVs only for thim. rehfes, 

that fe-mc of them Lxprefhd this idea in unequivocal 
tenrH. ‘ Ihhidil (l.iid they) that luminary, which is 
unknown lu thy country. During the night, thou att 
not ciillghieiiul, as we arc, hy tliat heavenly body, 
which r-egulates Mir d lys and our falls. His children 
(the iHra) point out to us llic hours of pruver. You 
have neither trees nor camels, Ihcep, goats, nor doga. 
Are your women linular to oiirs,^’ ‘ How long didfl 
thou remain in the womb of ihy mother (faid another) :* 

‘ As long (lepl ed BrifTjn) as thou in that of thine.* 

‘ Indeed (faid a tlvird, counting the lingcis and toes of 
the Frcucliman) he is made like lu^ ; he dMers only in 
his colour and language.* ‘ Do you fow barley in your 
h-niils?* fa'd the Arabs, alluding to the lliips of the 
iMiropcans * No (laid Br'nbn), w’c fow our ficld.s al- 
rmdl in the fume iVafon as you.* * Howl (cried fevc- 
/.il ) do you inhabit the earth ? we btdieved that you 
were horn and lived upori the fea.* 1 liele Arabs, ac- 
coidipgto the 'rurkilh proveib, believe tl at all tbc 
world is hkc their lather’s hoiife ; unacquainted with 
the manner^, of other nations, and unaocuUomed to rc* 
Ihi^t upon the caufes ol national chara^ler, every varia- 
tion from ihcir mvn ctillornH appears not only ridicu- 
lou'-, but monftroUG 5 every dilferencc of opinion not 
only abfurd, but criminal. This ignorance of the A- 
rahs, conjoined with I heir local and religious prejudices, 
enables us to account for the infultiiig treatment which 
J^riflon and his companions received, without having 
reU)UTfe to inhercait dcptaviiy of nature/* 1 hat treat- 
mont was indeed Ihocking. 

Bridon had Inrrtndercd himfclf, on his fhipwreck, to 
:^idi Mabomtt, a Talbe or pilcllof the tribe of Lab- 
dclfcba. During the ahfenee of ihe prieft, the Lab- 
dclfeba, who guaultd the captlvts, were attacked and 
n.ahrcMtrd by a party of the Ouadelims, and during the 
biidle which eril’uH, Bnllbii had. alrntdl loll his l.fe. 
Indcud of (•fmipaf[i''iiatiiig his fotlorii iituation, the 
wumcn tlirew fand into his eyes, as tliey laid, to 'Jry 
hiS rye lids. The Arabs, into whole hands he had 
fallen, hdd uidy come down to the Ica-coull to gather 
wilil grain, liuee da\a before the iliipwieck; aii-’- to 
p*-tferve their honty, tlrey imiiiedi.ilely retreated to tlie 
iiitcMor pa'-t of tli'.* ciiinit. A guiov preceded the 
’'oiijt', to place a. iic.-rvals fui ill p\ llont, to 
dhect thfu eoiiri/, .it i v i lcUicv; 1 uin ' ly ho'lile 
tiibe After pairing u. vci} h iji iro’m’aiijs, wholly 
co\vTed with Im.ill ;;ie% ']i pel)hlv.s as fliaip as Hints, 
♦hey (Itfceiuled into a la-lv pi., .11 oveifp'ead vita 
fh(»rnfi an'' ihilUcs. When Biilion was luvabl^. to walk, 
on hccouiit ol the bleeduig of lus ktt, he v-a& n;ou..ted 


on a camel ; the briftly hair and hard t»'ot of which Ouideii* 
foon excoriated him fo miuli, -that the Mood run eo- — 


pioufly dow'n Its flanks. By throwing hraltd Hones 
ii’»r» a wooden veffel, tilled with tailey meal, diluted 
with w'atfr procured on the fea-fluire, preru ved in a 
goat's and mixed with oireh to prevent putrefac- 
tion. the Arabs prepared a kind of foup, which they 
kir aded wiili their handb, and ate unchcwcJ. They 
mailed a goat in lieated fand, ate its fat raw, and, ifl'- 
ter having dfvouicd the 'flefTi, gnawed the bones, and 
feraped them with their naib:, threw them to BrilTon 
and hiK companions, Jciiring them to tat quickly, and 
load the camtls, that the journey might not be impe- 
ded. b'roceediiig eadward, they erofl'cd a vail plain, 
covered with fmall Hunts white as ln<jw, round ami 


flit as a ItMitil, where not a ftngle plant was produced. 
The earth beneath their feet refounded dull and hol- 


low, -and the fmall floiios pricked them like fparks of 
lire. The relledion ol the rays of the fun fmm the 
find was feorcliing; the atmofpherc was loaded, >^ith a 
red vapour, and the country appeared as if filled with 
flaming volcanoes. Neither birds nor infers could be 
leen in the air. The profound lilence was frightful. 
If a gentle breeze ever arofe, it produced extreme lan- 
guor, chopping of the lips, burning heat of the flcin, 
wuth fmall fmarting pimples This plain was evenihnn- 
ned by wilti heails. After traverfing this^lain, they 
entered another, where the wind had thrown up in fur- 
rows the fand, which w'as of a reddifh colour. On the 
tops of the furrows grew a few fweLt-feented plants, 
which were devoured by the camels. On quitting this 
fandy plain, they entered a valley furrounded by moun- 
tains, where the foil was white and flimy, and where 
they found water of a noxious fmell, covered with 
green mofs, and Toon after difeovered a ho;de of the 
friendly tribe Roufiye. 

After another journey of fixteen days, they arrived 
at the tents of the Labdcifeba horde, to which Sidi 
Mahomet belonged. The tents pitched among thick 
bnlliy trees, and the numerous flocks feeding along the 
ftdes of the hills, prefented at a iillance an afpeA of 
happinefs and pafloral liiiiplicity. On approaching 
near, the trees of beautiful green foliage proved to be 
only old gummy flumps, almofl void of branches, fo 
encircled with thorns that their (hade wa? iiiaccefllble. 
The women approached, with loud cries and the moft 
fawning fervility, to welcome their tyrants, to throw 
ttones at the Chrifliana, ;md fpit in tlieii faces, while 
the children imitated the exampK- of their mothers. 
Briflun, who endeavoured to irigratiate hlinfelf with hiV- 
mafttr’fl tavourile, not only lailtd m ihit. but incurred 
If- i npl.-icahle Tcfeiitment, thiough his irritability, 
V iii-di l(# the Arab iv(me*u ftrmcd exlic*melv to re- 


kmblc petulance. During his reliJence with Sidi AU- * 
lu.rr.et, the hardihips he eiiduml we*^e almoll incredi* • 
hie. With the cxc«.fiive he.-it, the milk 4 jf the Ihecp, 
goats, and eaintls, diiiiimnud, and then the dog; fared 
beittr Uidii the Chnllians, who weie fjictd to fnhlilt 


cm wild heibs and raw fnail.^. VVlitn tl.e ‘ains fell, and 
the leaft pielfurc made iht water to fprin.r u?) through 
the fandy \)il, the Chriflian'- ilept behimi .-i bulb, mi- 
111 lured, on the bait* ground. BiifTou and his niafler 
fouutlmes Teaf«ne<l about n ligiou ; whtn the latter al. 
ways anfwercd the haranguts of the foimer by decla- 
ring, that he puferred a bowl ol churned mllji to fuch 


i 


abfuruitifs 
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• ''Hiyg^yrws abftfrdiliei. Several of his companions perlfticd, and the liquor of its fufTocatin^ efle^h without dodroyin,^ 

’ ^*y‘^ "^’were left by the Araba to be devoured by the raveiiH, its bleaching pu»vers. Mr ivuop, however, has coutii- ^ 
while in the ftni^j/les of death. One of them was fup- ved the following apparatus, iu which may I)e fifely 
pofed to be murdered by his maftcr for milking his ca- ufed the pure oxy muriatic acid fiinply diflbivid in 
mels elandedinely. An application made hy linllbn to water, which is at orce its cheaned and bed vehicle, 
the conful at Mogador, by a letter entrullcd to a Jew* Figure i. (Plate XLl.) is u re'rlon of the appi- 
ifh inerchantt was friidratcd through the negligence of ratus. It confdU oi an oblong (U-al cidern AliUl), 
the vice-conful; and the Labdcfleba Arabs thought the made water-tight. A rib KF of aCi or bcc^h wood 
journey too dangerous to be encountered for the ran- is firmly lixed to the middle of the bottom CM), being 
fom of their Haves. He was, however, at lad relieved, mortifed into the ends of the cillfm. Tliis iib is p*- >- 
through the humanity of hia maftcr'a brother-in-law, viJed with holes at FF, in winch two p;»pci:dlcnl »r 
who carried him to Morocco, where his ranfom was axes are to turn. 'I’he lid AB h.is a riin GO, 
paid by the Emperor, and whence he returned to France, fniks and fits into the cillern. iVo xnWs IIH juc 
F or a fuller account of thefe two favage tribes, fee fixed into the lid, their cenla\» bting j)e» p;.ii(llcul.iily 
*V/jz/f/i/VrV ami Ihi/fun's^Narrativei ; or a very pleafing over the centres of the fockets FF when the Hr! is up- 
f/ljoriralami Pi^iiyiphirai SltU/j o/ihe Di/ioverhst on the cillcrn. At 1, is a tube by wsh-ch the liipior is 

of the Europeans In Northern and IVeJhrn /Jfrica, pub- introduced into the apparatus. As it is iui»ir'iy lint 
lifhed 1790 by Symington Edinburgh, and Fernor^jiWiX the fpacc within the rim GG be air tight, it . joints to 
/fW.liOndon. the lid, and the joints of the tiibe.s, mull be \ny cloir; 

QXYOLYCAIS CF.R^sus, the name given by the and, if neceffary, fcciired with pitch. Two pcrpimh- 
editor of Dal/el's Hittory of Dahomy to a very Htigu- cular axes KL, made of aili or beech wood, pafr, flu id 
lar fruit produced in that country, ae well aa in fume the tubes HH, and rell in the fockets FK A piece 
other partfl of Africa. It refembles a fmall olive in of ftrong canvas M is fewed very tight round tlic a\i'. 
every icfpeft but the colour ; being of a dulky reddilh K, one end of it projeAIng from the axis, "i’lie other 
hue, .changing at the cud next the ftalk to a faint ycl- axis is provided with a limilar piece of canvas. N .oc 
low. 'I'he pulp is 6rm, and almoft infipid ; the ilonc pieces of cloth rolled upon the axis J^. Two plain 
is hard like that of the olive. After having chewed pulleys 0(^ are hxed to the axes, in oidcr to prevent 
one or more of fuch berries, and fpit out or fwallowed the cloth from Hipping down. The iliafts arc turned 
the pulp at pleafure, a glafs of vinegar will tallc, to the by a moveable handle C^is a moveable jvilley, roiir.il 
perfon trying the experiment, like fweet wine; a lime which palfcs the cord R. 'i'liis cord, which is fdOemd 
will feem to have the flavour of a very ripe China on the oppoUtc fide of the lid (lee fig. 2 .), and pafl’cs 
orange; and the fame change ia produced on other over the fmall pulley S, produces fiidion by means of 
icidsi the ordinary effcAs of which upon the palate is the weight T. By the fpigot and faufl'et V, the liqiw^r 
deftroyed in a very unaccountable manner, without ef- k let off when exhaaited. 

fervefeme or any fen^ble motion. Indeed, the effe^ '1 he dimcnfions of this apparatus are cak idjtcd for 
is very different tinpin neutral iaatton, ariling from the the purpofe of bleaching twelve or Hfreen piei'cs of f 
miature of acid and tUcaK ; fuch combination produ- calicoes, or any other iluffs of equal bre-adeh and fub- 
cing a neutral laline liquor, whilft tfata miraculoui ber- itaiice. . When the goods aie iLady for bleaching, the 
rj frenis to convert acids to fweets. Food or drink, axis L is placed on a frame in an hori/ontal pofitiini, 
-not containing any acid, fuffer no change by the pre- and one of the pieces N being fillened to tfie c.i- vaa 
vions ufe of this fruit ; its effcA upon acids continues, M by means of wooden Ikewcrs, in the maniKT rejjrc- 
^ven after a meal, though in a much fmaller degree, fented in fig. i. it is rolled upon the axis hy tinning 
The natives ufe it to render palatable a kind of gruel it with the handle P. 'Fliis opeiation mult be jier- 
called guddoe^ which is made of bread after it becomes formed by two perfons ; the one iiiming the axi*. an ! 
too ftalc for any other purpofe. 'Fhey deferibe it as the other diredting the piece, which mud be rulUd on 
the fruit of a large tree. very tight and very even. When the firll piccs; 

Plants fix or feven inches high were ralfed from this the axis, the next piece is falleneJ to the end ot it by 
fruit by Mr Dalzel, who tried to carry them from An- (kewers, and wound on in the fame manner as tl*e fn It. 
gola to the botanic garden at St Vincent’s; but they The feme method is puifucd till all the pieces anj 
‘died on the paffage. He preferved the berries in fpi- wound upon the axis. Tlic end of the lalt piece is then 
rite, in. fyhip, and in a dry form; but they luff their faftened to the canvas ot the axis K. Loth axe^ ate 
-iingular quality in all thoff preparations. The plant is afterwards placed into the ciilern, wlili their ends in 
mn evergreen, and the leaves in this iniant ffate are like the fockets FF, and the lid is put on the cillern by 
thofe of the olive. • .paffmg the axes through the tubes HH. 'i'he handle 

OXY-Muriatic Acid (See Chemistry-Z/i^/vx in P is put upon the empty axis, and the pulley Q^upjn 
this SuppL)f is the principal agent in the new procefs the axis on which tlic cloth is rolled, and the curd K, 
of bleaching (fee Bleaching, Suppl) ; but, till very with the weight M\ is put round it and over tlie pulley 
lately, at leaff, if not even at prefent, the bleachers S. The ufe of the friction, produced by this weight, 
were in the pradice of adding fome alkali to the acid, is to make the cloth wind tight upon the other .ixis. 
BOtwithffanding the ffrong objedions which M. Ber- But as the effect of the weight will inct eafe as one cy- 
tholct made to that addition, and notwithffanding the litider increafes and the other Icffens, Mr Rupp reconi- 
. proofs urged by Mr Rupp, that it increafes the ex- mends that three or four weights he fiifpenilccl on the 
pence of bleachmg about per tent, 'Fhe chief rea- cord, which may be taken off gradually as ilit^ ri-rloii 
fon for peiliiling in a pradice to which fuch objedions who works the machine may liud it convenient. As 
were urged was, that the addition of the alkali deprives the weights hang in open hooks, which arc failcned to 
Buppl. Vol. II. Part 1. Bs the 


yi^atlc Acid 
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OivMv.ii the Cfjrd, It will be little or no trouble to put them on 
^ic Aetd. removf tliem. 

^ ^ " 'Fliinffs beln^ thus dlfpofcd, the bleachln^r liquor is 

to be transferre.! from the veflels i.i whicli it has bttn 
prepared into the apparatus, by a movtable tube pif- 
fing through the tube T, and defeending to the Ixntom 
<if the cifteru. This lube btlng coiincdted with the 
veflelb, by means of leaden or uModen pipes piovided 
with cocks, hardly any vapours will efeape in the trans- 
fer. When the apparatus is filled up to the line <i, 
the noveablc tube is to be withdrawn, and the tube 1 
clofcd. As tlie liquor lifcs above the cdj^e of the rim 
G, and aborve lilt tubta II H, It is ivideni that no eva- 


j^(natIoii I'an take place, except where the rim does not 
ripply clnftly to the rub; of the box ; which will, how- 
ever, form vety ti 'ibiig furfare if titc* carpenter’s work 
he d».cently doi c. cloth is now to be wound from 

the axis I. upon ibc axi'i K, by turning this; and when 
this is acc'uinpli'bcd, the handle P and pulley Q^ure to 
he changed, and the cloth is to be wound back upon 
the axi . ii. '1 lns*opcratlon is, of courfe, to be repeat- 
ed as often as ncccffary It is plain, that by this pro- 
4 ‘cfs of w inding the cloth from one axis upon the other, 
every part of it is expofed, in the moll complete man- 
ner, to the a».'tl(jn of the liquor in whicli it is immerfed. 
It will be iicccflary to turn, at firft, very briflely, not 
only beoaufc the liquor is then the itrongcil, but alfo 
^ccaufe it requires a number of revolutionb, when the 


axis is bare, to move a certain length of cloth in a given ^ty-Murl- 
time, though this may be performed by a Tingle revulu- Acid, 
lion wlu'Ti the axi^ is Tilled. Expi ricncc mull teach ^ 

how long the goods a*‘e to be worked ; no- can any 
lule he given refpefting tlic quantity and llrength of 
the liquor, iu order to bleach a certain numV^er oi 
pieces. An intelligent workman will foon attain a fiif- 
Ticient knowledge of tlieL* points. It is hardly lacel- 
fary to obfcive, that, if the Tupior ihould relviin any 
ilrength after a fet of pieces a»e bleached with it, ir 
nviy again he employe.? for another let. 

With a few alte»*ations, this a])puraius m-ght lx* made ^ 

applicable to the bleaching of yarn. If. for in*biutv, 
the pulley O were removed from the end of the axis 
K, and fixed iinmediauly under the tube II; — if it 
weic perforated in all ilircrtion.s, and tapes or firings 
j)a fifed thiougli the holes, Ikains of yam might be lied 
to thefc tapes nuJerneath the jmllcy, fo as* to hang 
down towards the botttim of the box. The apparatus 
being afttrwnrds filltd with bleaching liquor, and the 
axis turned, the mol ion would eaufc every threal to be 
adled iijion by the liquor. Several axes might thus be 
turned in the fame box, and being connected with each 
other by pulleys, they might all be worked by one per- 
ftm at the fame time ; and as all would turn the.fame 
way and with the fame fpeed, the flcaias could not puf- 
fibly entangle each other. 


P 

raiiifiip. AUST.< PAINl'ING Is an art of very high an 

J - liqiiily, nhiih, afler biing I dl for many ages, was 
relbucd. as k coniinonly believed, by the eJebrated 
Count C^yliis, whtf t intthol was greatly improved, firft 
bv Ml lofiah Coltbroirke, and afterwards by Mifs 
C.u'tiil'uid, who luMiqdit the nidiiiitiits of her know- 
ledge fiom If.dy (Sec pNCAUsiic, Enryrl.), In that 
country cucauflic painting liad employed the attention 
of various artills and men of leainiug, fuch as Requeno, 
l.ofgna, and Aflori, &c ; but the beft account of it 
licit has fallen under our notice, is in that valuable mif 
cillaiiy called the rhUo!l['hlcal Miv^azme^ taken from a 
w'ork of Giov. Pabbroni, publifhed at Rome in the year 
J797- 

According to this author, the knowledge and life 
of eiicauflic painting is certainly older than the lime of 
the Gittks and the Romans, to whom the learned Re- 
queno fee ms to iilhgn the exclufjve pofTeflion of this 
art ; bteaufe the I'.gyptians, who, with the Elruicans, 
were the parents of the greater part of the inventions 
known among mankind, and fiom whom the Greeks 
leaned fo ni'»ch, were acquainted with and employed 
cncanflic painting in the ancient ages of their greatnefs 
and fplendour, as is p'oved by the valuable fragments 
of the bandages and lovcrings of fome mummies wliicli 
lie bad examined. No oil-j-ainting (he fays), ol only 
two or three hundred years old, exh’bits a white paint 
which lias kepi fo well as that T:cn on tlufc fragniei ts; 
and this circuraftaiice fufllcleiiilv proves the luperiority 


of the cncaiiftic method over the common oO-pamting, PaUitiiig. 
which, notwithftanding the general opinion, cannot, be ■ .."y*— 
thinks, have been unknown to the ancients. 

•• It is impoffible (fays he) that in Egypt and Phos- ^ 

ricia, where fo much life was made of flax, the oil pro- * 

cured in abundance from that plant ftiould have been 
unknown. 'I’hofc who have kept oil, or who have fpilt 
any of it, whether nut or liiilfeed oil, irmll have re- 
marked that it pofltfles the property of foon drying by 
the effeds of the atmofpliere ; and therefore it may be 
cafily believed that mankind miiil foon have conceived 
the idea of employing it, paiticiilarly for (hips, which, 
as Herodotus lays, were painted with red ochre in the 
carllcft periods, and adorned with figu»-c8 and orna- 
ments. I’hc rile of oil aftbrded painting a nAucb fimplcr 
and eafier method than that of wax ; it muft therefore 
have been firft adopted, and the traiifition from oil to 
w'ax rnuft be confidcred as a ftep towards bringing the 
art to perfedion ; hecaufe encaullic painting is not ex- ’ 
pofed to the irremediable iiicunveuienceH* tliat anTe m 
oil-painling, the value of which we extolled through ig- 
norance, and praifed as a new invention. 

Oil in general, and in particular drying oil which 
the painters ufe, has naturally a ftroug inclination to 
combme itftU with the vital air or oxygen of the atmo- 
fphc'C, and by imbibing oxygen it becomes dry, and 
sdrmncB the charader of refin ; but the colour then lie- 
coiri«*8 darker, as is the cafe with tranfpareiit turperitine, ' 
which gradually becomes a black pitch. 


“ Accord. 
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Paintiiii^i it to tlie nfw ?ri<J more accnriitc method 

■' of decomnolHi^- bodies, oil coiiTdls principally of hy- 

drn^^eii and caibon. l^y coir.injr into contact wltli the 
nlmorphere, and ahrotbin;!/ its and li^ht, it iin- 

ilcijrnts a flow f'rd impciceptible coitibiiflion, which is 
not rfliMilially different from the fpctdy and violent one 
which it would uivhrrj^o in the Common mode i»f burn- 
ing. It hrll pafTea, imbibing oxygen, into the ftatc 
of a more or I fs daik relin ; loles gradually its eflertud 
hvdrogcii, which makes a new cornhinati<»n» and after- 
wards the oxygen iifelf wdiicli has attracted the carbon; 
and at lengtii leaves behind a thin layer of adiiiil car- 
bon, which in the end becomes black in the comfe of 
time, and confiderably obfeures the oil painting, liy 
a continuance of the beiore- mentioned flow combuftion, 
the carbon itfclf, as it were, burns alio : if it be itrorg- 
ly aded upon by the light, it attracts the oxygen of 
the atmofpliere, and again brings furwatd the carbonic 
acid or fixed ?ir, which gradually flies off. By this, 
which^l may call the fecopd degree of combullion, the 
painting muft become duUy and friable, like crayon 
po’wting, 

“ Hence it appears (fays our author) that one can 
hope only for a tranfient or deceitful cfFeil fiom the 
rcfrefliing of oil-paintings with oil; hecaufe the harmony 
of the tones, which the painter 'eflabliflies as fnited for 
the moment, does not proceed with equal fteps, and 
cannot prefetve itfelf in the like meafure for the courfe 
of a few years, as each tint, as they fay, ought to in- 
creafe, or, to fpeak more properly, to burn in propor- 
tion to its antiquity. It thence follows, that mere 
wafliing may be prejudicial to an old painting ; ar.d that 
the method of refrefhing paintings, as it is called, by 
daubing over the forface, from time to time, with new 
drying oil, is highly prejudicial and ill calculated for 
the intended purpofe, fliiice the oil when it becomes dry 
contrails in its whole furface, carries with it the paint 
under it, and occaflons cracks in the painting. New 
oil of this kind gives occafion to mineral paints to be 
reftored ; but covers the pi£^ure with a new coat of te- 
fin, and then of carbon, which arifes from the gradual 
combuftion, and always caufes more blacknefs, and the 
decay of the painting which one wiflics to preferve- 

“ Wax, on the other hand, undergoes a change which 
is very different fiom that of drying oil, 'Ihe wax, 
inftead of becoming black by the contact of the atmo- 
fphere, increafes in wlvitencfs, and, accoiding to iu na- 
tural quality, is not decompofed in the air, and it docs 
not ftrongly attraft the oxygen of the calces or meullic 
afhes which are commonly ul'ed in painting. Moreover, 
the fo called earths, which are in thcmfclvcs white, and 
are never variable either by the prelcnce or abfcnce of 
oxygen, cannot be employed in oil-painting, becaufe 
jhat fluid makes them almoil traiirparcnt, and caufea 
them to remain as it were without body, and not to 
produce thet wiflicd tor tffcdl. 'Fhat beautiful white, 
which may be ohfeived on the before mentioned Kgyp- 
lian encauflic, Is nothing elfe than a fimple earth, and 
according to our aulhor’b chemical experiment*!, a chalk 
vy hich is alfo unalterable.” 

I'hat4he ancients were once acquainted ’^iih the life 
of oil-painting, and ncglcftcd it on account of ihe great 

(a) The reader will find the orlgin.'d of this paftVge, 
''AvjsTic, Kn-ytL 


fiiptridiity of the encauftic rnctliod, our author thinks Pii ni 
f-'.rthcr evident from the diflvrcnl uccoimts uliich wt*. 
ha/e of the ancient pairing-.. ‘‘ Tlrs l\tronir.s piaill*? 
the frtfli appearance \%liKh tlic v.i!'.: d le v^rnks of ^euxi'i 
ami ApelLs h.iil, ivin i.i hi. time ; but Ciecro, on tlic 
other hand, fpenks i f the piinting, of the ancienti hi- 
ving fuffered iu.in bhitkfur.. 'i Ite former fpc.'^ks of 
wax- painting, and the latter certainly all'idc^ l.) paint- 
ings in oil. ll is well kiiiiwii that p.iiutingj vith wet 
chalks or water colours do not bci oi. e bl.uk l.v agt, 
and tlnit this is the cafe alto wiifi tncanilic. ()!’ ihia 
any one may be convinced, not only by the expiciliona 
of the above quoted authors, but by one’s ovmi cys on 
fiitti) ing the Egyptian fiagnn.nt iilliided t.i. Clalland 
pioves, on vaiiou.s grounds, that a painting wasmade wiiU 
oil fo early as the reign of Maiciis Anuliiis ; and if nti 
fpecimtns of that peiiod have reached u*?, this is pe»h:ips 
to be aferibed to the frail and pciilliablc natuic ot thia 
fpecics of painting.” 

Sign. Eal>broni, after fome farther obfervations, cal- 
culated to prove that metallic oxyds or calces could not 
have V)ceii employed as pigments fiich mummies as 
ftill retain their colouis ficfli, piocecds thus ; “ ’fhoic 
who arc acquainted with the accuniey an.d certainty of 
the method not long lince introduciil into cluinic.il 
operations, will be convinced, that 1.1 .14 of UiC 

cncauftic painting, which 1 venuiitd to detach fiom 
the alxi VC mentioned Egyptian ficgmcnt, iu order to 
fubjefl it to examination, the mixture of an hundiciitli 
pait of a foreign fubllance would haw bt tn dlfcoNcrcrd 
with the gieatcll certainty ; that tb.c uliii of Ktcu<ir> 
mull undoubtedly have Ikcu perecpiiblc to me, iiiul 
that the alkali of Bachelitr ami Lotgna could not h:ue 
elcaptd the c ounteraCting uicdiurn. hut iu lhi> Egyp* 
tian cncai'rtic I found nothing except very pure wax, 
though I varied my analylis in every kno.su method, 

1 mull therefore conclude, that modern learned writerp, 
at lead in re fpecl to this Egyptian mode oFpaii ting, 
were as far from the truth as the accounts of ancient 
authors appear to me precife and fatisfaCtory ; and. that 
the cncaultum with which fuiincily the fore part of 
(hips and the walls of lu»iift8 and temples were painted, 
was fomething ililfticnt fiom fvJijp or itfinous crayons. 

“ I am well aware that it will be aiked, lu what 
manner can V ax at prefeiU be rtudeted luflkiently li- 
quid fur the ftrokes of the pencil, if it be not convert- 
ed into powder or I'oap ? Tins quellion, in my opi- 
nion, can be fully anfwcred fiom the words of an an- 
cient author, and, iu the next place, l>y experience. 

“ Vitruvius in particular, book vii. chap. ix. expicfi'^cj 
himfelf in the following clear niaurur: 

‘ Thofc (fays he) who wifli to tct.iln cinnabar o.» 
walls, cover it, whin it has been well laid fm and dried, 
with Eunic wax diluted in a little ml (Kt this he will 
remarked ) ; and after they liavc fpread out the wax 
with a hair brufh, they heat the wall by means of a 
brazier Idled with bum mg coaks (k. ncc it is calleil en- 
cauilic painting), and then make it In ooth and !c\i.l 
by rubbing it with wax tapiis and clia:i cloths, as • 
done when marble ftalue.! arc covered willi wax. 'i l.c 
of this wax erufl I:!, l)ie colour not ik - 
llroyed by the light of the iun or the r.iooii (a).' 

id s 2 * “ It 

with a iranflation fomewhat il'dTercni, ir. rhe article Ex* 
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Paintlnj;, Tt here appears, that the Romms, who copied the 
Paintings. (Grecian procerg, which the latter borrowed from the 
Etjypiians, mixed the wax with an oil to make it pli- 
able under the' bnifh ; but no malUc, alkali, or honey, 
as has been injrenioufly imagined, and which fome h-ive 
tliou;;ht mi^;ht be employ* d with fnccefs. The diffi* 
cnlty now will be coiifiiud to point out in what manner 
this oil was employed. It does not appear that they 
ufed thofe fat oils whieli are commonly called <lryin*.j 
oils; bccaufc they could have tmph)yid thefc as wc d*), 
withovit the addition of wax, which, in fuch a cafe, 
would have been entirely fuptrfluons. Fat oils which 
do not dry would not have been proper for that pirr- 
pofe, as they w'ould have kej)t the wax continually in 
the date of a foft pomade or faivc. Hefides, my expe- 
riments (continues the author) would without doubt 
have fhewn me the exHlcnce of any oily matter. 

With repjard to cfftnlial or volatile oils, a knowledge 
of them is not allowed to the anc*ients, as the invention 
of diddling is not older than the eighth or ninth cen- 
tury, and therefore falls in with the period of Gcbcr 
or Avicenna’* Yet it is certain, that, in order to ufe 
w-ax in their encauliic painting, they mufl have com- 
biiitd it with an ethereal vohtdcoil, of which no traces 
Ihould aftcrvvaide remain ; becaufe this was necefl'ary 
for the folidity of the work, and bfcaufe no oil was 
foiiTu! in ilic fragment that was examined. But naphtha 
is fuch an oil, much lighter (fays our author) tlian^ 
etlKr (^f vitriol itftlf. It is exciedingly volatile, and 
'vMoorates without leaving a trace of it behind. On 
..thi^ aceourii it if> ufe<l when fignatures and mamiferipts 
ate to be <: ^pkd ; buaufe the paper, which is moiftciu'd 
by it, and fo rendered tianfpaiciit, quickly becomes 
white and opaque as beftiie by the complete evapora- 
tion of the n?pbthn. That the AfTyrians, Chaldeans, 
and Pcifians, wtie wtH acquainted with the properties 
of nsphtlia Is known to every fcholar ; and hence our 
autlior rliiiiks it higlily probable that it was ufed by 
fliofe nations to render wax fit for painting. “ It ap- 
pears tt) me (fays he) that the Greeks, as was the cafe 
with many ocher tilings, learned encauflic from the 
F'g}ptians, who probably derived it from the Afl'ytians 
or Chaldeans ; and if I'o, we have difeovered the real 
mixtviTc v.fid for ancient encauftic paii.ting.*' 

put the matter, hcjwcver, beyond a doubt, Sign- 
Fabbroni prepared, for an eminent Saxon painter, a fo- 
lution of Venetian wax i;i highly purified naphtha, dc- 
liring him t*) mix up with it the colours neceffary for 
a painting. The artill complied ; and both he and our 
author were altonifhcd, a» well as all their friends, at 
the high tone u hicli the colours affumed, and the agree- 
able lidtre which the painting afterwards acquired when 
it had been luhbed over wiih a foft cloth. A iimilar 
foluiioii of wax was made for another artill, in which 
the ipirii of turpentine was uled inllead of naphtha 
with equal fucrefs. Our author therefore concludes, 
wc think with reafon, that if he has not difeovered the 
real compofition employed by the ancients in their eii- 
caulllc )>ainting8, he has at leaf! approached much nearer 
ti) that difeovery than any of his p» edec*. Ifors who have 
rniploytd their Itariicd labours in the lame field of in- 
vclligatjon. 

PAlN'riN'GS, or PiCTVBr;s, are often done upon 
€)bjidi from whuh, when they arc valuable, it would 
be defirablc to transfer them- Thus, a connoifleur in 


painting might naturally wifh to transfer an old and va- 
luable piv^iirc from the ceiling or walls of his room to ” 
llrctched canvas ; and fuch a man would conPder him- 
fclf as deeply iruUbted to the artill who fhimld perform 
lo arduous a taik. ’I'his talk lian aelually been nciform- 
ed by ]V[r Rnhert Safm.m td' \\^)burn, Bedford fhirt, wlm 
was honoured by the Soruty J't r the Ktn ounv^c^ru nt nf 
alrts^ C>V. with the greater lilvcr pallet, for communica- 
ting the method by which he Ju'complillied it. 

“ 'rhe full thing (fays Mr Salmon) to be attendetl 
to with refpe^t to paintings, either on plalltred walN 
or ceilings, or on bctards, is, that the place in which 
they are be fecure from wet or damp. If the paintings 
are on old walls in large huihtingf, or other places 
where this cannot be attained by art, ilien the fuinmcr 
feafon Ihould he taken for the purpofe, as the pi^urc 
will rarely efcape damage, if wet or damp gets at it 
while under the proccls. At the lame time, care fiioiild 
be taken that the room, or other place, be not over- 
heated ; as that would product equally bad efi'e^ls. 

Thcfe precautions being taken, the next thing is 
to examine the furface of the painting. If there arc 
any holes in the fame, they mull be carefully filled up 
with a pallc or putty, made of glue and whiting : this» 
if the holes are large, fliould he twice or tlirice done, 
fo as entirely to fill them up, and leave the furface even 
and fmooth ; but if there are any bruifed places, with 
paint Hill remaining on the furface of the bruifed parts*, 
then this Hopping muft not be applied, but the fecu** 
ring canvas, hereafter deferibed, niuft be prefTod down 
into tliefc places- In the places that ate Hopped, there' 
will of courfe appear blemilhes when the pt^ttre is trans* 
fetred ; but the procefs is rendeied much more certain; 
and fure by being fo done. Attention muft next be 
paid to lay down any bliliers, or places where the paint 
w leaving the ground t this is done by introducing, be- 
tween the paint and the ground, Ibme very Hrong pafte 
of fioiir and water ; and tlte furface of the bliftered 
paint being damped with a wet fponge or brulh, it may^ 
be prefTed with the hand home to the ground, to which 
it will then adhere. 

** All the urifound places being thus fecured, care 
mud be taken to clear the furtace of any greafe or dirt, 
as alfo of any particles of the pafie that may happen 
lo be left on it. The next thing is, to determine the 
fize of lire painting meant to be taken off: If it is on 
a plain furface, a board of the fixe of the picture muH 
he procured, not lefs than an inch in iliickrHfs, and 
framed together with well feafoned wood, in Imall pan- 
nels, fmooth and flulh on one fide. This done, a piece 
of fine open canvas muH be provided-, fuch av the finell 
fort ufed for hanging paper on ; which canvas to 
be fomewhat larger than the picture, and fo fewed to- 
gether, and the feam fo prclTed, that it be perfettly, 
fmooth and even, ^rhis is what Mi Salmon calls the 
fecuring canvas ; which, being fo prepartxl> is to be 
Huck on the furface of the pi^ure wuth a palle made 
of Hrong beer, boiled till it is half reduced, an'd then 
mixed with a fufficient quantity of Hour to give it a. 
very Itrong confiHence. To large pictures on walls o,r 
ceilings, thS canvas muH for feme time be prelTed, and 
rubbed with the hand as fmooth as poflible, woi king it 
from the middle to the outfide, fo as to make it toler- 
ably light ; obferving, as it dries, to prefs it, with the 
hand or a cloth, into any hollow or bruifed p)aces, fo 
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fantin^s. t^at it may adbere to every part of the painting : this 
done, it is left to dry ; which it will generally do in a 
day or two. When dry, a I'ccond canvafs, of a strong- 
er and clofer f<»Tt, and of the fame hze as the other, is 
in like manner to be attached on the top of the firft. 
This lad will want very little attention, as it will rea- 
dily adhere to the firft ; and, being dry, attention mull 
be paid to take off any fmall knots or uutvtnntfs that 
may be upon the fuiTace of it ; which done, the whole 
ihould be again covered with a thin pafte uf fr/e and 
whiting ; which is to be pumiced over wlien dry, fo 
as to make the whole perfcdlly fmdnth and even. 

I'he painting being thus fecured, the board, al- 
xeady prepared to the lizc of the picture, is to be put 
with the fmooth fide againll the furfacc thereof, fo as 
exactly to cover as much as is intended to be transfer- 
red. The edges of the canvas, which, as before di- 
rerted, is to bt larger than the painting, arc then to be 
pulled tight over, and chifcly nailed to the edge of the 
board.*^ If the painting is large, and either on a ceil- 
ing or wall, the board mufl, by proper fupports, be 
firmly fixed again (I it, fo that it can readily be lowered 
down when the plafter and painting are detached. 

The canvas and board being fixed, the painting is 
to be freed from the wall or ceiling, together with a 
certain portion of the plaiiering : this, with proper care 
and attention, may be readily done. If on a ceiling, 
the firft thing is to make fome holes thraiigh the piaf 
tering, round the outfide of the board and painting ; 
and, with a fmall faw, to faw the plaiiering from one 
hole to another! till the whole is difunitcd from the 
Other parts of the ceiling : this door, the workman muft 
get at the upper fide of the ceiling, where he muft free 
the plaiiering from the laths, by breaking off the keys 
thereof, and with a ebifd cut out the laths ; whereby 
the plaftering. together with the piAurc, will be left 
aeftihg on the board and fupports* 

If the painting is on a brick or ftont walU the wall 
muft be cut away at top, and down the fidcs of the 
painting ; and then, by means of chiiels or faws in wood- 
en handles, of diffeicnt lengths, the wall muft be cut 
away quite behind the painting ; leaving the fame, to- 
gether wMth the plaiiering, retting on the board. This 
operation may fomecimts be done with a faw ; or, if 
the wall be not thick, nor the other fide of much con- 
fcquence, the bricks or Itones may be taken out from 
that fide, leaving the plaiiering and as before. 

This laft method (fays the author) I have not pra^lited: 
the other, of cutting away fome part of the wall, I 
have, and fee no difficulty, or very great labour, in the 
operation t but that, of courfe, mud be various, accord- 
ing to* the texture of the wall and mortar. 

If the paintings arc bn curved furfaces, fuch as the 
•coves of ceilings, Jthen the only difference of operation 
• is, that fome ribs of wood mull be cut out, and board- 
ed fmooth io the curve of the furfacc of the painting, 
and then fixed up thereto, in place of the before deferi- 
bed bearing-board ; the painting is then to be freed, 
and left with the plafUring, refting on the bearers. 

, For paintings on wainfeot or boards, the fame fe- 
curtng and procefs is to be exactly followed ; only tliat, 
as the wainfeot or board can always be cut to the fize 
wanted, and laid horizontal, the (ecuring canvas is to 
be ftrctched thereon, and turned over the edges of the 
lame, vjl it is dry } after whicb, the edges are again to 


be turntd up, and iiulltd to the hoard, in the fame man- 
ner aswiili rtfjWt to paintings tp,ni walls. 

“ Having, as htfinc dti'enbeo, iii any of the afore- 
mentioiii.-d calcs, trcid tin- paintings fMim lliLir o.iginal 
places, yon lia\t. got tiiun kcured to two tKickht ik’s of 
canvas, witli tbtir fn races on the boaid prtoau- i tor 
that piirpole ; this being the calc, ility cm uadil-. be 
removed to any room 01 {hop, to he Imiilird a:. i.d;o\vs; 
Having carried the pulniit.g iiiio the lliop or 10 ni, 
which flioiilcl ‘oe inodcralriy waiiu jnd diy, Ivjt i,)- i.v> 
means overheated, lay the board on a beiuh 01 t'«lhk, 
1 »> that the hack of the picture he iippermoll ; tlic pl..ir- 
tering or wood, as may happtn, is then to hr ch.-nil 
away, having nothing but the body of paint, h .Mil 
be firmly attached to the fccuiing c.invak. 'To per. 
form thii, a Urge rafp, a narrow plane, ai.t! child-, sm 
be rcquilitc. 'rhis operatu)n, though diHieult ii> lu dc- 
fciibtd, would foon be learned by any out who !' i Id 
*make the iiltempt ; nor is it veiy tedIou> ; ar-’ h. 
performed, tlic pidurc u rci'dy to he aitaihtd i. ti 
new' canvas, as follows. 

“ 'rhe painting being cleared, ard lying on the hoaid, 
the back thereof is to be painted thiee or four nut 
over fucceffivtly, with any good llrong-boditd pa. i 
leaving one coat to dry befoie araulu r coinco on : a il.iv 
or two between each will gintrally he fou:.d InffuMir. 
Each of thefe coats, and particulaiiy the full, ili jijJi! 
be laid on with great cart, taking hut a finall qu.u tity 
in the briifli at a time, and laying it viry llu'u. 'fri: 
precaution us ncctfl'ary, to prevent any of liie oil or t«.d!it 
from patting through ar.y Imall cracks or holes in il.o 
furface uf the pitUiie ; as fucii od or paint would run 
into the palle, and f<' attach the feciiriug canvas to t‘u* 
pifturc, as to prevent iih being afitrwards got oli. If 
any fuch holes or cracks are ibrcivul, they ihould 
flopped up with the glue and whiting pal\c, and ;hc 
painting then repeaUd* till a complete cost is loin.. 
on the back of the pitlure. Tl is then reidy f..r at- 
taching to its canvafi, which is done hy Ipreadmg all o\ci 
the pktiire a patte made of copal vamdh, mixeil wnh 
ftiff white kad, an.! a finall quantity r»f any oihti oj.i 
fat paint ; all wdiich being fprtad equally ovii with a 
pallet knife, fuch a canvas u.s the hift Iccuring can v„‘i 
13 laid thereon, and llraincd and nailed round ttie cdgc<- 
of the board ; in wlrch Hale it is left till it bccoint s 
tolerably dr\ : then a kcond canvas, of a llroiiger foit, 
muft be in like manner attached on the lirll, and Itf: 
till it is ptifefiily diy and hard. This generally takc^ 
about two months ; and the longer the jiamiing n, l.iT, 
the more fccuiely it will be attached to its canva,. .mu’ 
Itfs liable to crack or fly ihcrclVom When luHicknt- 
ly dry, all the four canvTiffes arc to be unnaiJeil fjo ri 
the board, and the edges turned up the levtrlc w,.y, 
and nsilcd to a piopcr It retching frame. 'Phis is done 
by unnailing from the board a part on each fide at a 
time, and iiniiiedialdy nailing it to the ftrclching frame, 
fo as never to leave the canvas to crack or partially 
ftrctch, vkhich would damage the pidurc. In this man- 
ner, by degrees, the cloths arc entirely detached from 
the board, and firmly fixed on the ttretching tiamc. 
The fuperfluoue canvas, left larger than the frame, may 
then be cut off, and the wedges put in the frame, and 
moderately tightened up. There remains ilicii only to 
clear the furface of the painting from the fecumig tan- 
Tofs \ which is done by repeatedly wafhiug the furfacc 

witli 
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• A f ) ati 1 rr(v.UM\*t< ly w^rm wntrr. In t!nt part next the bearer, not haviojT occafion, in bend- PaMicuin 

uo or lotoj inufl l.'O nlVd; and, by frequent an»l in^, to extent! its parts, will tnnfeqiiently be much Itfi ^ !l 

waihiuy^'. tiu palte will all be woikcd out vviih liable to be diiUirbed l y fiich htnoint^.'' / an ira na 

t!ie ^*po-i;2rc. 'The eJp;. s of the ontircanvar. are thtn In dearin^r the wood f.om llic paiutipp^'?, our au- 
to he cut rf’uud, and llrip xd off : ihe oilier, next the thor never made ufc of aquafortis, or any other liq\iid ; 
fiirface ihe pirhjre, U lo be ferved in like manner ; the ufc of whidi he eonctivts would bt very tedious, 
wiiidi done, nothn^* rcmciin.i bnl to take ihep die dean and attended willi d.at'p^cr, Lll it (honld th’^oiigli 
off, anil repiir any ; the pidure will thtn be as the paint, and wet or da'Tif> the palle by which ihe fe- 

itroiq; as .f painted on the ennvu. curin;^ eaiivafs is hxe.l fn vvorkinj^ off the wood, he 

“ For takipp pii^^iires f ;> walh, witliont takii p the pcne-ally made iile of fueh planes as by the joiners arc 
walh down, or cvitting away more tlitreof than tlic plaf- called the livel/al rabbit p/atit y an .l fmall rounds. By the 
ttring, the following procefj is pnipoled : coriierg of the former, and proper handling of the lat- 

“ 'Phe Uirface of the pidure is to he fiift feeured, in ter, the wood ib cleared off without force or violence : 
fin* manner bdore defctibtd ; but iiillead of the plain even the fmalleil particles may, in general, be got off; 
board, a btartr fliould be prtpired with a convex fur- although in fom*e paintings, and in particular parts of 
fpce, eornpiifed of ribs, hoardtd over, fo as to form part others, he has met with places on which he thought it 
of a cylinder, of not Icfi tlian five feet radius, and as, bed to leave fome particles, or tine fjdintcrs, of wood^ 

h*iig <18 the height of tlie pit\inv. This bearer being but nothing more. Rafps, and fometiraes a fine chifel^ 

prepircd, in order to apply it, a floor or plaiform (hould are ufcful, to dear off fueh parts as may be in hollow 
be erected, and placed hori/ontally, with its liirface places, or where particles of wood are left, as^above, 
level, and its edge immediately in co^ta<^^ with the hot- The time required will be various, according to the 
tom of the piVlure meant to be transferred. The ufc -manner in which the painting was originally done ; 
of thi; phitfoim is for the above defenbed bearer to reft fome being painted on boards previoufly prepared with 
and move upon ; which bcaier fhould be fet on its end, -a water colour ; otliers immediately painted with oil on 
with one edge in contad wn'th the wmII, at one fide of the wood. This laff fort is by much the moft difficult ; 
the pidnre ; confequently the other edge will be at the other is more cafy, as the previous pieparatiori pre- 
^v>»r.e dill Slice fiom the w'all, according to the li/e of vents the wood from imbibing the oil, and confequent* 
tho pi^liire and convexity of the bearer. Being thus ly admits it to be more rafily feparated. 
p! '.Cl d, the fuperfliioMS edge of the fccuring-canvaa I'ALl LICUM, the fame as Aldebaran, a fixed ilar 
ihtiuld be tinned over, and nailed to that edge of the of the firll magriitudei in the eye of the bull, or fign 
btarcr that is next the wall ; ’’i'his done, the operation Taurus. 

of cutting away the plallcring fhould be l^egun ; which PALLTFICATION, or Piling^ in archjtcdlurei 
may he done w'ith the cx^rner and end of a ffiort faw ; tienotes the piling of the ground- work* or the ftrength* 
fiwiiig bttwetn the brick-vs’oik and plailcring, and lea- ening it with piles, or timber driven into the ground; 
v.ng the thiokiu'fi-, or part of the thkknefs, of ihephf- which is pra^ifed when buildings are creded upon a 
torlng on the painting fallcried to the Vx**artr. When molll or marfhy foil. 

this edge of the picture is freed, the whole height, for P.M.M, an ancient long mcafure, taken from the 
nine or ten inches under the edge of the bearer that is extent of the hand. Sec Pai.mus, EncycL 
firthcll from the wall, mult then be gently forced near- PALM.di, palms. See Encyclopstdia. The fubjeft 
t r ; confcqiu ntly the other edge, together with the is introduced here to notice a kind of palm, the product 
painting and plaller that is freed, will leave the wall, Gf North America, of which wc have the following ac- 
-nd give an opportunity of introducing the faw behind, count by Dr Barton. 

and cutting away the fame to a certain Uiltancc farihcr “ There grows upon the river Mobile a fpeclca of 
under ; and, by repeating thiH, the whole of Uic pkturc ^alm, which is but little known to naturalifts, but which 
will at length be freed, and left, xm the bearer. Each promifes to be an important article of food to man. It 
time the bearer is removed, and, as it were, rolled on ^has no ilalk or llcm above ground. The leaves fpread 
the vertical fnrface ol the wall, care mull he taken to regularly all round, uiid when fully cx])aude(l arc flabcU 
turn and nail the fecuring canvas on the top and hot- liform. In the centre of thefe leaves is produced the 
tom edges of the bearer, lo as to fecure the freed plaf- receptacle of the fruit, which is of the form and fize of 
fering and picture From moving about ; and, laftly, be- a common fugar-loaf. Tina receptacle confilts of a valt 
fore tlv-? Inarcv iind piaftf ring be “moved, to nail tb.c nun ber of drupes, or berries, of the fizc aod fiiape of 
other edge of ilic picture in the lame way, which will common plums: each is coverid with a fibrods, fari- 
b-'iire th: whr)le lo the bearer, 'i’his d*me, the pic- naceous, pulpy gating, of cdufirlerahie thicknefs. This 
line airl btirvr a«*e at libtrty to be moved to a proper iiiblluncc is faiiT to rtlemble mBiinaJn texture, colour^ 
pist e, in ord-vf tf) be fre.;d iiom the remaining puillcr. and tafie ; or, perlvap^, it (lill more rtfeinbleg moill 
'l"hc odge^ ir.ay then be unnailed; the painting andean- brown liigar, with jiarticlts of loaf fugsr mjxcd with it. 
viiB (]ip]K'd’ frvMU this btaier to a plain boarii ; and It ij a moll dihcioui and iiomiihing food, and is dili- 
thc new may bt then put on; w'hich ij to re- genriy fought after in the placcft .w'bi.rc it grow\s.- Upon 

rri?iii till drv, a.s in other cihs. Inti tallmg It, it is foinewbit bitter and pungent. 

it may appear, th t tfu* bending the crivas TANOii \MA, a word d.erived fn.m and 5 
and plafltripg to th^' convex btaier will crack ihr lil.if- and there fii^e employed of late to denote a palutiiur, 
ter, and damage the painting ; but. fii'm exptiljncc wheilier in oil nr water col ours, which reprcleiits an 
■ flays Ml* Salmon' I have obUrvctl, lliat, to a cuivc id entire view ot any country, city, or »?ther natural ob- 
riJch nr even Itfs radius, phidermg will bend, \v,thoat je^^s, as they appear to a peifon lUni'l. g in any fitua- 
vilible crack, even on the exterioi part, thereof ; and lioii, and turning quite round. To produce this cffetl, 

the 
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Panorama, the painter or drawer mu[\ ti^ liis ftjtum, and citlineate 
•jper. corrivHly and corin«.^Kiily every ohjedl which prefents 
ilfelf to his view as he t'lins round, concluding his 
drawing by a conni^^tion with where he htgan. He 
niiift obferve the lights and fhadows, how they fall, and 
perfect his piece to the bell of his abilities. There 
null bt a circular building or framing erediled, on which 
this drawing or painting may be performed ; or the 
fame may he clone on canvas, or other materials, and 
fixed or fulpended on the fane baildiin> or tVuning, to 
ar.fwer the piirpofe complete It mull he lighitd en- 
tirely from the top, either by a glazed dome, or other* 
wife as the atlifl may think proper. There mull be 
an inclofiire within the faid circular building nr fram- 
ing, which /IimII prevent* an obferver going too near the 
drawing or painting, lo as it may, from all pa^ts it can 
be viewed, have i s proper effc^. This inclofnrc m.iy 
repitftnt a room, or pl itfir m, or any other lltuation, 
ftud ixxay be of any form thought moll convenient ; but 
the circular form ii particularly recommended. Of 
whatever extent this inliclc inclofure may lx?, there mull 
be over it (fupporlcd from the bottom, or fiifpendcd 
f>*om the top) a (hade or roof; which, in all directions, 
Ihonld projcvi fo far beyond this inclofure, as to pre- 
vent an obferver from feeing above the drawing or paint- 
ing when looking un ; and there mufl be without this 
iuclofitre another interception, to reprefent a wall, pa- 
ling, or other inttreeption, as the njtu»-al objeds repre- 
fented, or fancy, may direA, fo as elfei^iiially to prevent 
the obferver from feeing below the bottom of the draw- 
ing or painting ; by means of which interception, no- 
thing can be (ecn on the outer circle but the drawing 
or painting intended to reprefent nature* The entrance 
to the inner inclofure mud be from below, a proper 
building or framing being erei 5 led for that puipo'e, fo 
that no door or other interruption may diiurb the 
circle on which the view is to be rcpitfenltd. And 
thcic diould be, below the painting or drawing, proper 
v-jnlildlors fixed, fo as to render a current cn dilation 
cf air through the whole ; and the inner inclofure may 
\ e clevdted, at the will of an artift, fo as to make ob- 
fervers, on whatever fit uation he may wifh they fhould 
imagine themfclves, feel as if really on the very fpot. 

P^M'EK is an article of fuch importance, and at 
1 Soo. prefent • of lo enormous a price, that no improvement in 
its manufadiure (liould pafs unnoticed in a work of this 
nature. The dilcovery made in France by M. Bcr- 
tbolct of the efficacy of oxy-muriatic acid in expediting 
the piocefs of Blkaching (lee that article in this 
Suppl.)^ has contiibuted efTentially to faciliute the ma- 
nufadiurds, not only of cotton and linen cloths, but 
alfo of paper, of which it has even iuercafed the mate- 
rials. Formerly writing paper could be made of «/f- 
• printed linen alone ; but by means of the procefs of M. 
Bertholet evtn printed linen may be made into the fineft 
and whitcfl paper. In the year 1795 a patent was 
granted to Mr Elias Carpenter of Bermondfay, Surrey, 
for a method of bleaching paper of fuch materials in the 
mfater kijf or Jhect^ and fizing it without drying. 

Ill the preparation of the pulp, the coarfer rags arc 
to be macerated for two or three days in a caiiilic al- 
kaline ley, and wrought into fticets of paper in I he 
ufual way ; a ftrong woodtn box or trough is then to 
be procured, of a hze proporlltincd 10 that of .he pa 
per; lined on the inhde with white paint, and luruillicJ 


with ftveral fta.j;t8 of crofs bars of the bottom of 

the box is to be covered with a llraiu.n .iboul one inch 
deep of caufl'c ley, nud the ]>ajK'r liid by tjuaiter reams, 
or h'fi, uert.f- the bar. A lu-le iiiu'll be made iii 
the box to admit the beak of an ca.ihen ware retort, 
into which iiuiil be put matig.inefc an I fea filt, in pow'- 
dcr, falpliu:ic acid, and un equal qujiiiity of watei im- 
pregnated with the ileami of burning fulphur (f'ulphu- 
reous acid). The cover of the b^^x \j to be made air- 
tight by lilting or nipsi of p^per d’p;>(.d in p?dte. ''I’lic 
apparatus being thus prtjined, the bv.1'.) ofihcrtiort 
is lo be plunged in water, kept hn 'l 'g, ,411 J in a Oioit 
time the oxy muriatic gns will be disven into the box, 
will penetrate the paper, and reiider it of a da/./birg 
wliifeiicff., wli'le the alkaline Icy at the b ttto.n will, by 
giadu.illy abf.irblng il, pre\ent its becoming i , 1 1,.». i.n. 
tt.it<d as to clcflroy or iiijnre the Irxti're of tri. ;u.-vr. 
From three lo font pounds of fulphudc acid Will lu'iice 
for one hundred weight of paper, aiid the c^crannu 
will be completed in about eight hou's. 'Fhe llie* rj- a . 
they arc taken out of the box arc to be fi/Acl with the 
following mixture: 

To 1 cwt of clippings of fkin add 14II1. of aluni, 7 
of calcined vitiiol, and 1 lb. of gum aralife, with a fuf- 
ficient quantity of water lo fize 5^ ream^ of ft) 1, cap. 

The fame method wnll ferve iqiuilly w»]! to clean en- 
gravings or printing; for though tlie ox) •iniirifiiic 
difchai'ges r.ll Hai.ib, dirt, &.e )et it is incapublc of act- 
ing on printers ink. 

This, however, is not the only iniprovomcnl in the 
manufacture of ])2per derived fioin modern Lhtiiiilry. 
In Creir« Chcmuul A'in.’uih for the ye ir i797> we hi.c 
an account of hime ciiiious txperlnu-ntu made by M 
L. Brugnatelli, wiili tlie view of lendenng 

pAi’kit ir.cornbMililde, and the vvri'iiig on it, of 
coiirle, ind Jlrutliblc by fire, (jf all the fubflatues 
which he tried, he found the b’qi.or <jf flints the 
proper lo f.’cure papt r Iruin dtihuct’ori by hie. He 
dipped a flicet of fcveral tines in the abc 

quo! freth made, or ilaubcd it Icwial times o\rr tin, 
whole paper with a hiir brulh, ;v d dn’ed it in ilie fun 
or in an oven. Iv.per prepaicil in ihi;> manner I ill fume 
of Its fofinefh, LecaiiK' a little longher tluii bcf>rc, and 
acquired a lixiviuus cuuHic lade In other u 

was not ddfennit fro.'u common white paper Wlien 
this paper was laid upon glowing coaU, it did not bum 
like common paper, bu became red, taiid was c nivcTUd 
to a coal, which however did not fall into afljcs like the 
coal of common paper, fo that it might thtieforc be 
coiifidered as pctrititd pnper. ''rhis coal, however, is 
txccidingly friable; fur wlicn il is taken be: ween the 
fingers, or prclfed together in any rianner whaiever, it 
drops to pieces. Still the difeovery muli be a valiiahlc 
one, if there beany kind of ink of lucli a nature ai that 
the charafttrs written with il continue vifhle on iMb 
coal. Such an ink M. Buignalelli made by t oir.hinlng 
dilTolved nitrite of zinc with cominon ink ; and founJ, 
that the colour of this, mixtiue, llioiigh it appeared 
iomewbat pale on common paper, became [■) dmk on 
prcpaicd paper, that words written with it appearid 
more confpicuoiH than words written wIlli coinmnu 
ink. When the paper was burnt, or reluct d to a coal, 
ihofe chaia^teis were fo vifiMc, in a ch?»r ‘ZJ'r/r o'lonr 
on n ground, tliiit lluy could be !e.il v. ith as 
much calc uo cli:ua;t'wii wrillcn with the Leii ink (ai 

wlut^ 
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Taraliolic nnpcn If fue iii^enioui :^iU]u)r fuccced in his 
rarwhutf difi'over a nirlliod of rendcrinjj his prep:*.. 

^ papti Icfn friabli* when hiiiut, his difrovery will be 

0(K' of the mnff iniportaiu of iht prifenl ap;e. 

l^A R.\ iiOI .IC Coson>, is a folid t^niernted by ^bc 
rot. il ion of a parabola aboiu it.s axis. Thisfolui is equal 
to li )U iti circumreribed cylinder; and therefore if the 
h.iff iiv.ihiphed by the height, half the produd Hill 
be the lolid eonttnt. 

.r.fti 1 1 Pyntmuluid^ is a folid figure, thus named 
by ih' Ws'.lli^ from its geiiefis or ronnation, which 
is thn- ; Let all the fqu.ires of the oidiriates of a pa- 
rabola be conceived to he fo plaeeil, that the axis ft\all 
paiii pcrjicndieulaily through all their centres; then the 
a;r^rcj,.»tc of all thefc planes will form the parabolic 
p\ lanidoid. Tlila tiguic is etjual to halt its circum- 
icilbed. parallclopipedon. And theielore the folid con- 
lent 1’. f niii l by nuikiplying the bafe by the altitude, 
ai'd taking li.ilf the produd; or the one of thde by 
half i*’C other. 

P. - / Sp,ut'^ is the fpaee or area included by 
tlie cii.vt line and bale or double ordinate of the pira- 
hola. 

yb/; tnni.n' ^sy.W//*, is a folid figure cont'tived to be 
fi limed by the rotaliuii of a parabola about its bale or 
double o.diiiate. 

P ,k ijtntu' is a curve anfing from the ftippo- 

fitloTi iluit ihe co’ninon or Apollonian patabohi is bent 
or twilled till the axis come into the periphery of a 
cijcle, the oril'.nties Hill retaining their places and per. 
I'cndu iih r pijfitions with refpe^l to the circle, all tliefe 
luKs ilill reinaiiilng in the lame place. This figure is 
lorncilints called the ptiraltoLi. 

PA 1 < ATiOl .OIDES, parabolas of the higher or* 
lUr;. 'riie equation for all curves of this kiml bring 
a .V “ = y the proportion of the area of any one 

to the complement oi it to the circumferibing parallelo- 
gram, will be as w to n. 

P RACKNTRIC Motion, iU'n(»lC8 the fpaee by 
W'hii b a revolving planet approaches nearer to, or re- 
cuUs farther fnnii, the fun, or centre of attr.’rtion. 

P.iK.iCKNTtt!' SvIicifiUion of Gravity, is the fatne as 
the vis centripet.i. 

IWR ACl III TK, a kind of large and ftrong «m- 
bre'd’, connived to break a perfim s fall from an air- 
ball'K.n, ihnnM ar.v accident happen to the balloon at a 
high elevation. This cnutnvauce was fivlk thought of 
b) Pd ir.t I'.ard, w'ho at difTercnt rimfs, by means of the 
p.irich.it<, let fall from his balloon dogs and other ant- 
jivih He vt mured even in defceiid in this manner 
hmilVlf ; but, wlieihcr from the bad conltructioii of bis 
parachute, or from falling among trees, he had the mU- 
tortiiiie to bieak one of his legs. Citi/cn Gariierin, 
ab he rhoofes to be called, was more fuccefbful. On the 
2 id of Oduber 171^7, he afceiidcd from the garden de 
Mauircux at half pall five in the evening ; between the 
balloon and the car, in winch lie fat, was placed the pa- 
rachute, half opened, and lorming a kind of lent over 
ihc aerial traveller; arc! win 11 the whide apparatus wa^i 
at a confidcrahlc hciglit, he feparated the parachute 
ainl car from the balloon. The paracinile unfolding 
ilfelf, was, by h.a weight and that of the car, diawn of 
courfc towards the earth. Its fall was at i' ll flow and 
vertical ; but fooii afterwards it exhibited a kintT of ba- 
.lancing or vibiaiiori, and u rotation gradually increaruig, 

I 


which mV^ht be compared with that of a leaf falling 
fi om a tree. The aeronaut, however, reached the ground 
unhurt. - 

'^riiis parachute wa-T of cloth, and its diameter, when 
unfolded, afH)ut twenty- live feel. To ufe luch inllrii- 
ments with fuccefs, it i.s iieceirary that the car be iiif- 
pended at a coululerablc diflaucc from the paiachuie, 
ft) as that the centre of giavily of the whole ihall be 
vertically below the centie ot refillance made by the 
air to the clefcent of the parachme ; for if the car he 
otherwife placed, it is evident that the parachute will 
incline to one fulc, defeend obhqiiely, olciflate, and the 
fmallefl irregularity in its figure will caufe ic to turn 
round its vertical axis. 

PARACUATAN, a kinti of woimI which grows 
in Guiana, and proniifes to be of great utility as a dye 
ftuff. We have feen no botanical defeription of the 
tree; hut from the report made to the C uiiicil of Trade 
and Mines, by 1 ). ] 3 ominique Garcia Lernandvz, iti- 
fpeCior of coinage, wc learn that its bark, boileef in wa- 
ter, aflords a coloured extra^ which refitts the agency 
of acids for a longer time than bra'/.ll or logwood ; that 
the colour may be revived by means of alkalies, after it 
has been deitroyeil by combination with acids ; that vi- 
negar, lemon juice, and taitar, render this colour more 
brilliant, while they entirely deflroy the colour^ of bra- 
zil and logwood ; that the fecula of the batk of pam* 
guataii fixes and attaches itfelf to wool, cotton, and 
iilk ; and that the colour is brighter on filk than on 
wool, and brighter on wool than on cotton. The iame 
fccula dried is afterwards fulubte in alcotiol, to which 
it communicates a tinge iimiltr to that aftbrdtd by 
cochineal ; but it muft be ccinfeffed, that the colour ob- 
tained from paraguatan haa not the force of that of 
cochineal, though it is fupdrior to thofe of madder, 
brazil wood, and logwoc^. . From thefe fads D. Fer- 
nandez confiders the paraguatan! as one of the moft va- 
luable prodiidions which America furniihes to Spain. 

PARALLAX (fee SncycL) is ufed, not only In 
aftronomy, but alfo in levelling, for the an^Ic contained 
between the line of true level, and that of apparent le- 
vel. And, in other branches uf fcience, for the diiFerence 
between the true and apparent places. 

PARALLEL Rulkr, is a mathematical inflru* 
ment, confliiing of two equal rulers, cither of wood or 
metal, coniicd^cd together by two llendcr crofs bars or 
blades of equal length, moveable about the points of 
junction with the tulers. "i'herc are other forms of the 
inftrument ; fomc, for inflance, having the two blade.s 
crofling in the middle, and fixed only at one end of 
tlicm, the other two ends Aiding m grooves' along the 
two rukrs, &c. • 

The ufe of this inflrument is obvious. For the . 
edge of ore of the rulers being appRed to any line, iluf 
other opened to any extent will be always pHrallel to 
the former ; and confctpiently any parallels ^o this may 
be drawn by the edge of the ruler, opened to any ex- 
tent. 

P.ARALLELS, or Places of Arms, in a fiegc, 
are deep trgnehea, 15 or 18 feet wide, joining the fc- 
veral attacks together ; atid ferving to place the guard 
of the trenches in, to he at hand to fuppi>rt the work- 
men when attacked. There are ufually three in an at- 
tack : the fir ft is about 600 yards from the covert- way, 
the fecond between 3 and 400, and the third near or on 

the , 
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raraiy, il.il i^e It 16 I.iid thty were firll invented or nleJ pnperti! or ]^l iilt red, hut hcniuirullv v'.uirtfoi^tcd vviih 

by Vanb in. cal-r, and Jbri/.il, an.! in thvv^.niy w^.iuh 

^ P X c.F Tin: Kari-h's Axis, is that The mirnhir rl biiild'i!;; ; in ’.)i.nibo 1; ccniputed 

^ inva’-iuble rttnaiion of the aiis, in tiir pro^ptl's of tlie at about x.p>.o, id wliuliilic I -s tli.* 

t arUi thro’ the I'.niM il by winch it always keeps palace, v hence tln ie u jiiivaie jvilht^TC llir(»ii-.'h the 

pirallel to itfelf; fo that if d line he drawn parallel to jjarden which coinrTuiiiicptts with Innli i. 'I’lnd 

its ax.is, while in any one pofitiun, 'he axis, in all f)ther hoiHe, and that of the coinnrind.ini, wliii h h.i*. hiitly 
poiitlons or parts of the tubit, will always be parallel to been burnt, w-eie the (uily hiick f-ijlilim-v: in the t-olo- 
the fame line. ny. ^J'he town-hall is an e!e;;dnt new buildin;’-. and co- 

PARAMETI'llv, a certain cu'^nant rigiit line in vt.ud with tilts; here the dilh ret t t.unis.iit l.Il. ..n>* 
each of the three conic ic'£Iioiis ; olhcrwlfc called alfo uridcriieatli are the prilons for I‘'iiio|can di^hnipanti, 
Zj/.'/s rrrfum. the mllifary txcepted, who a»-e confined in the citadel 

PAKAMARTTO, the capital of the Dutch fettle- of Fort Zelandia. The Pruteftant tlnircli» where di- 
ment nt Surinam, is fituatcd on the ri^ht fide ol the vine woifliip is performed both in FM.iich and Lv)w 
beautiful river Surinam^ at about iC cr 18 miles di- Dutch, has a fmall fpire with a clock ; hcfnlt's which 
llancc from its mouth. Tt is built upon a kind of jrra- theie is a Lutheran chapel, and two ele;;^dnt jewifh <*>- 
velly rock, which is level witli the rell of the country, nagojjues, one (German t!ie other Portugiicl’e. Here is 
in the form of an ohlong Apiare ; its length is about a alfo a large holpital for the garrifon, and this niarfioti 
mile arj/d a half, and its breadth about half as much, is never empty. The military fiores are kept in ihc 
All the rtrccte, which are pcifedlly iiraiglit, arc lined foitrefs, where the focieiy foldicrs arc alfo lodged in 
with orange, (haddock, tamannd, and lemon trees, barracks, with proper apartments? for fomc officers, 
which appear in Ci’cilafting bloom ; while, at the fume The town of Paramarilio has a noble n ad for dnpping, 
time, their branches are weighed down with the riehell the river before tlie town b( ing above a mile in bicudili, 
dullers of odoriferous fruit. Neither ftone nor brick is and containing fometimts above icj vcfkh of burden, 
made life of here for pavement; the whole being one moored within a piflol-fhot of the Piorc, Jiefinc Ilol- 
continued gravel, not inferior to the fined; garden walks land became a province of I'laiicc, .md tfcic by Id'I 

in England, and ftrewed on the furface with fea (hells, hir trade, iliere were fildom K wtr ifi m S ' fh-ps ai Pa- 

The houfes^ which arc molUy of two and fonic of three lamariho. loading coflee, cocao, cof rni, an 1 n- 

ilories high, arc all built of fine timber, a very few ex- digo, for the mother country, inelndlng alfo the (tiu’- 
cepted ; moft of the foundations aie of brick, and they nea men iliat l.iing (laves bom Af ic.i, and the Ko ih 
are roofed with thin fplit boards, calledy^M^/rj, in (lead American and J.eewnid lllniul w fills, which laii.i; 

of flfttei 9r tiles. Windows are very Icldom lecn in flour, btef, poik, fpirit*?, Im n d in >< kaiel fahei’, 

this country, glafs being inconvenient oii account of fpenn.ieeii eandlts, hoifs. h mber ; for which iluv 
the heat; Jiiftcsd of which they ufegaiixe frames: fomc receive chiefly molplVcs to he ddliilcd into run. d’hf* 
have only the (hutters, which arc kept open from fix town is not fortified, hut ishi nniU'd h\ the rivu on the 
o'clock in the morning until fix at night. As for chiin- fouth eafl; by a large favarnah on the w til ; by an im- 
ncys, there are none in the colony; no flics being light- penetrable wood on the ni>r!!i ea/t ; and is pi ottered by 
cd except in the kitchens, which are always built at Fort Zclandia on the taft. 'j hii eft.idtl is only Rpr.rated 
fomc diftance fioin the dwelling lioufe, where the from the towm by a large elplanade, where the t- oops 
vid^uals are d refled upon the floor, and the fmokc let parade occafionally. The icit is a ugular pentagon, 
out by a hole made in the roof: thefe timber houfes with one gate fronting Paramaribo, ai.^l two hnftions 
are, however, very dear in Surinam, one of them ha- which command the river; ir ib very fmall but thong, 
ving coll above L. T 5, oco (lerling. There is no fpring being made of ruck or hewn Rone, fm rounded by a 
water to be met with in Paramaribo; tnoft houfes have broad folfe well fupplied with w;.ter, befdes fomc out- 
wells dug ill the rock, which afford but abrackifh kind works. On the tall lidc, fronting the rivtr, is a bat- 
of beverage, only iifed for the negrocH, cattle, See, and tcry of 21 pieces of cannon, (hi one uf the ba.'lions i» 
the Europeans have Ttfervoirb or cifteriis, in which they a bell, which is Kruck with a hammer by the centintl, 
prtferve rain-water for their owui confiimption ; thofc who is diredted by an hour-glafs. (hi the other in 
of nicer tafle let it tirll drop through a filtering (lone planted u large erfign -ft a(f, upon which a flag is hoiflcd 
into largo jars or earthen pots, made by the native In- upon the approach of lhi])s of war, or on public icjoi- 
dians onpui^ofo, which they barter at Paramaribo for cing days. The w^alls arc fix feet tliick, w'ith embia- 
other commodities. The iphabiunts of this country, fures, but no parapet. 

of every denomindtion, deep in hammocks, tb^ negro Paramaiibo is a very lively place, the fliccts beir.g go- 
ild^ves excepted, who moftly lie on the ground: the ntrally crowded wdth planters, failors, (bldiers, Joes, 
•liammocks ufed by tliofe in fuperior Ibitions aic made Indians, and Ntgroe.i, while the rive** is covtrtd viiih 
of cotton, ornamented with rich fringe ; thefe are alfo c:^nocF, barges, ixc. conllanily pafTing anil repaffing like 
ninde by the ludians, and fometimes w^orth abo\c twen- tlie wherui.a on the 'I'liaiues, often aceomDamecl with 
ty guineas; neither betMing nor covering is nccelfary, bands f»f miific ; the (hipping .^Ifo iii ihe road ado’-iied 
except an awning to keep otf the !nul(|uiloes. oonie with their dilTwreiil flags, yuni firing, cve not to nie:i- 
])eoplc indeed lie on bed Heads ; in that eafe^they aic tion the many groupes ol h.jye and girls playing in tlic 
imroiindfd, inftead of curtains, willi gaiixe pavdioiis, water, altogethei form a pies. fmg appearance; and In ii 
which adn.it the air freely, and at the fame lime keep gaiety and vaiiity of object.'* ferve, ‘n Come meafii t, tu 
UiTtlic f nailed irife^. 'Fhe houfes in g;cneral at Para- coiupciifate for the many iiiconvcnleTjee.s of the el/ii'i-fe 
ir.uibi) are elegantly furnilhed with painiing.^, gilding, ’idieir carrlai:,es and dri-ls arc truly :r..j i./h-.vnt ; lii.v 
* 'vftal rr., china jars, 5 cc. ; the roonn an never ctnbru'd* ry, Genua velvets, chainoiul-, ^o!d snd Idvcr 
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Parama- larc, <]aily worn, and even the inafte*'s of tradinj^ 

nho, :ip^K .11 s \\ith Imllons and bnckks of foliil gold. 

k TfiL'y aif rotMlly expenfivi* at their tahleH, where every 

thing that rdii he railed delicate in proiiiieed at any 
price, and hiv^t? up in plare and china ot the newLll 
fjiliioti. and mi'ft exqi.ilile woikmanfhip. ]int nothing 
difplays the hixiiiy of the iniiahitanta of Surniaiu ir.oie 
til. in the minihei ol ihive.^ liy wliom they aie altrndecl, 
orieii tvvtnty or thirty in om* family White leiviMita 
Hie fehlom to he met with in this eolony. 

'Ihe ennent money arc Ihimptd eaids of different 
v.ilm*, from I've fliillingH to liflv poiindf. ; gold and fil* 
vei is fo feaice, th?it the cxehaiigc prerninin for fpecic 
.8 «>ficn ahjjve lo ptr rmt, A hale OunlziccoLn called 
a /'/'/, value fomerliii>g his than fixpence, is alfo current 
Ml iSarinam. Engliln and l*oitiigiicfe coin ate fomc- 
time!* nut with, but mollly iife^l as ornaments by the 
Mulatti*, iS;oriboe, (^iKidetoon, and Ntgio gltls. The 
Negro flaves never leceive any paper money ; for as 
they cannot read, they do not underlland its value ; 
bifides, in thcii haridb it would bt liable t<* many acci- 
lhnl^, lioin fire or cliildreii, and patliciilaily from the 
uit-:, wlun it becomts ,i little grcaiy. 

This town 11. well fiipplicd with provifions, i 7 «. 
hutehers mciir, fowl., filh, and venifon. Vcirctabha in 
paitieuhir the countiy abounds with ; befides the liixii- 
jIi.K pccuhar to this climate, tlicy import whatever Eu- 
toj'e, Alilc.i, find Alia can afford. Provilions, how- 
cvff, oe exetHlvtly dear ir. gtreral, efpccially thole im- 
poriii!, uhicli are inoltly fold hy the Jews and mailers 
or lii'ps. 1 he full ei.joy extraordinary privileges in 
this coloiiv ; the latter ert^l temporary warehoufes for 
the purpoi'e of tiade, during the time theii (hips are 
loading with the produ^lions of the rlimate. Wheat 
flour ii- lohl fioni four-pence to one (hilling per pound; 
butter, two ll.lllings ; hiitcher’a meat never under one 
Ihilling, and often at one fliilling and fixpcncc ; ducks 
and t.Avls fiorn three to four niillingfi a couple A 
i'jugh iii’ktv lias fonietiuu ;i coll one guinea and a half; 
fggi aic li»ld at the rate of five, and European pota* 
toes twelve, for lixpcnct*. Wine three OulIingB a bottle. 
J.ins.nc.i rum a crown a gallon. Vifli and vegetables are 
cNc ’ip, and iniit almoll for nothing. 

)h\UlS (I’lancis), a man more famous after his 
ihath than during his life, by the ir.iiacles which wtre 
l; i'l to he pi-rfoimed at his ttunli. He is generally 
known by the name ot Abbe Pan’s ; and his pretended 
miiailcft, with others of like mamif’dliire, have fiirnifh- 
ed deillical writers, and Mr Hume in partirnlar, with a 
kind ot argument againll the reality of the miracles of 
wdiiih we have an account in the Gofpel. It is mere- 
ly that vve may ilatc* his prtienfions fairly, that we have 
iiilr (educed him to the notice of our readers ; ft>r in 
every olhtr refpe^ he is wholly unworthy of their re- 
gard. He was the fon of a coiinfellor in Parliament, 
and had the profned, if he had chofen it, of fiicceed- 
iiig to his father’s appointment; but he chofc rather to 
Kcome an ccclefiallic, and he became a very /Aalous 
one. He gave up all his pnfTelEons to his bviither, rc- 
fiifed prcfirmeut intended for him hy tl.e cardinal dc 
Noaillts, c'.evoled himicli cntirtly Ur retirement, aTid 
mad« (backings for Im, own fupport, aud for the iflilt- 
anceof the poor. He died, perhaps in confcqiience of 
his rigorous m^’dc of life. May i. 1727, at the age of 
only 37* His bi other raifed a monumcal to him in the 
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fmall churchyard of St Medard, to which the poor aM 
the picos fo‘>u began to flovk ; and after a time it was 
Tt ported, that, in conicqutnee o" their players at that 
Irrnih, fome lick peiioiih had rtceivid cu-ts. /Vs P.rris 
had heen .1 ligoroiis Jardetiifl, this was a tine opportu- 
nity lor th.1l led to gain credit to ihiir c'a'de ; the mi- 
raeks wtic ihtriloie niiiltiplied, and vaiiety <jI per- 

ulhcUd til'' melt jingidar cocw jIIioub. 

The minds of the people becoming inflamed by thefe 
cxtravagancit s, the cmirl fi>und it neccn<uy to Ihnt up 
the churchyard, which was done on the 27th of Janua- 
ry 1732. On this occalion, forne profane wit wrote 
upon tlic wall of the place, 

Dt PAR LV Roy, dcfcnfe a Dicu, 

JL>c fiiire miiachs cn cc lieu. 

The convullions were continued, for a little while, in 
private houfcB, but by degree!* the matter lubfided. and 
the Abbe Paris was foi gotten. 

The dillinclion between miracles exhibited to ferve 
a party, and atteftd only by ihofe who are zealous in 
its (npp.ort, and miracles pn formed in the light of un- 
believers, who, in fpite of tlieir deep-rooted prtjudic'es, 
were converted by them, is too lli iking to be ovirlook- 
ed by any, but thofc who are detirous of drawing a 
falfe and impious parallel ; yet has Mr Hume dared 
to reprefent tire miracles performed at llie tomb of this- 
faint as outvying in number, nature, and evidence, the 
miracles of Chrill and his apoflles—- -with what truth, 
the following obfervations will fliew ; 

T^, It was often objected by the enemies of the 
faint, and the objedion was never confuted by his 
friends, that the proftratkm at his fepulchrc, like ani- 
mal magnetifm more lately, produofd more difeafts than 
they cured Such, furely, was not the nature of our 
Saviour’s miracles. 

ZfHy^ Though the crow’ds of fick and infirm perfons 
who flocked to the tomb for relief were, by all accounts, 
innumerable ; yet all the cures, of whicli the zcaloua 
hiflorian of the Miracles could procure vouchers, a- 
mounted only to mime! Now, were ihoufandH, and ten 
tlioufands of dife^fed perfoiiH to apply to fome circum- 
(i>ranei}us quack, in full affurance of his cxtrsordlnary 
abilities and flcill in phyfic, could rt fiirprile any peilou, 
if the dilfempers of eight or tiine of tliem ihould take a 
favourable turn while they wtre under a courfc of his 
ulelcfs medicines ? 

3<^//v, We do not read iliat of tl oiV nine who were 
cured by the dtad Abbe, the grraicr pait were Jefuiia 
and enemies to the JanicnillHj whereas the gioiiri' p.irt 
of our .Saviour’s miracles were performed ’upun uncou- - 
verted Jews, and one of il^cin upon the fei vant of the 
high prielf, who was ihirfting for his blood. 

4//i/y, T'hc cures reported to h^vc been perforrntd'at 
the grave of Paris wtre all fuch as might have bctn ar- 
compliflicd by natural means. 'I'hus, a*Spaniard who 
had loll one eye, and was dillrcfTcd with an inflamuia- 
lion in the other, had the inflamed eye gradually cuied, 
but not the loft eye reftored. Another pcrlon having 
pricked bis eye with an awl, loft the fight of 11 in coii- 
Icquincc of the aqiiwus humour dropping out ; but 
his light was reftored nvhiiji he was paying his devo- 
tions to the Abb^ — and fo it would have been while 
he was curfing the Abbe, had he continued his cxecra* 
lions for a fufficient length of time. 

Slhly, 
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PirU, phly^ None of the cures faid to have been nerform- 
T^rkhuilt. gj irijhintane'jus, /ill the worfilppeis at the tomb 
perfjfted for days^ fevcral of them for ct'/'r/.f, and fome 
for mnvths^ f?aily i.npKu'inj:; the intcrceflioii of the Abbe 
ht'jare they leet'ixcd relief from their co?iip].jliit 3 . 

Gthly^ Mod of the devotccB had been nlin;r mrdu ints 
befoie they applied to the friiiit, and continued to ufc 
them Juf inj^ thf whole tttne of llicir application ; wlilllt 
it is conftlfed that the diilempers r f others liaJ alalul 
before they determined to folicit his help. 

7/M’, Some of llic cures atteiled were wmvipKte^ and 
only of a temporary duration. Thus, the Spaniard was 
ttiieved only from the mod iiiemifiderable part of his 
complaint, and that too hut for a very (hoit period ; for 
foon after his return home he relapfcd inti) his former 
malady, as was fully attefted by certificute-> and Utters 
from Madrid. All this has been cf)mplttely proved by 
the Archbifltop of Sens ; who in his Pujlonil InlUu/- 
/iotij piiblidied at the time the miracles were mukirg a 
nuife, Itas, 

Clearly detefdcd the deceit and little artifices 
by which ihofc pietendwl miracles were fo long lup. 
ported. To that work w’t refer our readers ; requed- 
ing them, after they have read it, to compare the evi- 
dence for the miracles of Paris with the evidence which 
in the article Miracle [EneycL) we liave dated for 
the reality of the Ciofpel miracles, and to judge 
ihemfelves with the impartiality of philofophers. 

Paris wrote a few very indifferent books of annota* 
lions on the Epiftles to the Romans, to the Galatians, 
and the Hebrews \ but few have ever read them, nor 
would they have refeued the author from oblivion, with- 
t^ut the aid of his lying wonders. 

PARKHURa'P (the Rev. John), was the fecund 
foil of John Parkhurlt, Efq; of Catefby in Northamp- 
lonlh're. His mother was Ricarda Dormer, daughter 
of Judge Dormer. He was born in June 1728, was 
educated at the fchool of Rugby in Waiwickfliire, and 
was afterwards of Clare- hall, Cambridge 5 A. 1748, 
M. A. 1752 ; and many years fellow of his college. 

Being a younger brother, he was intended for the 
church ; but not long after his entering into holy or- 
ders his elder brother died. This event made him the 
heir of a very confiderablc eftate ; though, as his father 
was dill living, it was fume time before he came into 
the full poffeffion of it ; and wht;n he did come into 
the polUflion of it, the acquifttion of fortune produ- 
ced no change on his maruiers nr his purfuits. He 
continued to cultivate the (Indies becoming a clergy- 
man ; and from his family connexions as well as 
from his ^earning and piety, he certainly had a good 
right lo look forward to preferment in his profeffion ; 
but betaking hirnfelf tb rttirement, and to a life 
of clofc and intenfe iludy, he fought fur no prefer- 
* mciit ; and, according to the author of the biographi- 
cal (lu'tch of him publilhcd in the Gcntleman^s Maga- 
zine, be lived not in an age when merit was urged for- 
ward.* Yet, ill tlic capacity of a curate, but without 
any lalary, he long dil the duly, with exemplary dili- 
gence and zeal, in his own chapel at Cate(by, which, 
after the demolition of the church of the ntfrinciy there, 
ferved as a parifh-church, of which alfo he was the 
patron. 

When, fcveral years after, it fell to his lot lo cxcrcifc 
the right of prefciitation, he was fo unfaHiionable as to 


confuler church-patronuge ai a tiurt. rather than a prO’ I d ufft» 

perty ; and, acconlmgly, rrlilllng the influence of intc- 

red, favour, and afKXit).i, pn b uicd to tlie vicarage i f 

Lpfom, ill Smrey, tin Ktv. J(Miiit!iau lumchrr, who 

dill holds it. 1 his rtnikman wa-. tl iji ii> hi:u 

only by charaXcr i bi’.i havin;; f'l bn.Miillu.l hiinUlf in 

America, dining the rex- -Ini b.r h:., iuvu’tv, aM'l by 

teaching the nnfopliiilicrttal if the* doirch of 

England to a let of rcbtllioM.- Irhilnu.ili s ai l!u' 

his life, Mr Paikhurll thought, ai.d juillv thongl.t, ih.it 

he coulil nut prefent to the vji'mih llxii.g n.-in mI-.) 

had given bettci proofs oi his hdxii:;;- adn-- ui ilij 

duties of his ofFice. 

In the year 17 5.^, Mi P?.»k!’.i’i ll nnnl d SniV-u--.; 

Myller, d ‘UgbtcT, and, we bu-^ic, i..! i] ot bM.u 
Myder, Efq; of Epfom. It thus }:r bt* * 
pation of the living \vh ch he btilowt J in Mr !'« n- !i- •. 

This lady d fed in 1750, leaving h'rn ail .iitltf, a i 
two ions ; bv)th the Tons are now dea'l. In rif\'..r 
17^|, he married agr-in M'lliccnt Noril.LV, d.in.'ijiM ■■ 

ThonriHH Northey, hfq; by wlirnn I:.- lun! oik' il 
now inanied to the Rev. JolVph 'riuiin;n. 

In the }enr iy$ ], he begair hit .-.irccr .d' ... 
by publilhing, in gvo, “ A fnuully Addr« I., i . T c l-'r. . 

Mr John Wedey, in reldtiou ti) a |>ii»( j il Im ':< r ' 
maintained by him and hjK /\ lliil.inti..*’ 1 ‘ is w, A ii : 
have not feen ; but though we have m. dotiiir ot ,( . vu 
lue, wc may fafeiy fay that it was of vc ly liitK' 
ance, when cojiip.ired witli his ne^t p ibh.-.uiou, wl ic’i 
was “An Tiebrew and Knghlh Lexicon, \o:hui t 
Points; to which is added,’ a melho.lii .d Uil uw 
Grammar, without Points, adapted to the nfe of 
ers, 17O2,'* 4to. 'Po attcinoi a viinilcalion of ail the 
etymological and philofophical ili!ipdriiion‘> uli.'Ji .ce 
featured liirough this d’Vtionaiy, woujil It ^c»y n uit- 
lefs; but it is not perhaps too nuicli to f?v, th.it we 
have nothing of the kind equal to il iu the Eiiglil!i lu:- 
giiage. lie continued, however, to correct and impn»vo 
it ; and in jyyH another edition of it ( ainc out nimli 
enlarged, and a tliird in 179J. 

His philological (Indies v\eie not ( (mfiind to the I L*. 
brew language ; for he pnblill.ed a Grctk jml Ln^.Iidi 
Lexicon lo the New’ ’Pettamrut ; lo whieh is prellxrd, 
a plain and eafy Gieek (iiaminar, 1 jGiy, 410 ; a feet)!! 1 
edition, 1794; and at his death theic was in the juli 
a new edition of both ihefe lexicons, in a lar^ c 
with his lall correXions ; for he contiiuud to revile, 
coned, add to, and impiove, ihifc works, rill wlihi.i a 
few weeks of his death. Ap, bom their natuie, iherc 
cannot be fuppofed to be any thing in didionarus tint 
is particularly attraXive and alluriiig, this coniimied i.n- 
creafing demand for ihcfc two fc^ms to be a (ufliciei.t 
proof of ihtir merit. 

He publiflicd, “ The Divinity and Pre exidenre of 
our Lord and Saviour Jefuj Chiift, demoiiftrated from 
Scripture ; in Anfw’cr to the fiiil SeXion of Dr Priell- 
ley's liitrodiiXion to the Hidory of early Opinions 
concerning JcfuaChiid; together with StiiXu’Xs <» 1 
fome other Parts of the Work, and a PolUeript bil- 
ling to a late Puhlicalioii of Mr Gillnrl WuketiLld, 

1787,*' 8 VO. This w'o»'k was very geiitTally reg.irdid 
as completely performing all that its title page promi- 
ffd ; and accordingly the whole tdiiion w'as foon fold 
off. The brief, evafive, and veiy iiiirntLsradtory uoiicc 
taken of this able pamphlet by Dr Piiedley, in “ A 
T t 2 Letter* 
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rafl'U’^rfV. Letter lo T)r iiornc,’' uc. ilioxcil o.ily iLat he vvaa 
'' unuble to unlwtr It. 

M'* I'dikliiirll wa'j a man of very extraordinary indc- 
ptii Vnc) i f i^isnd and firinnerh of principle. In rally 
li'i, .ilon^ \v:i!i in.sny other men o'r dillln^piiflied ham 
in^, it was alio ohjeded to him, that he was an llut- 
<hifdonIaii; and on this account alom-. In rommori with 
ilifm, it has been faid that he was ncjjhdcd and lluin- 
ucd. 

'I’Lerc is not, in the hldory of the times, f:ys the 
hionrapher already f]noled, a cirenmflanec more difli- 
enh to be arfiiimted for than the minurltcd, hut Increa- 
dif-onn^t nance ihiwn tt> thi fe pcrlons to whom 
1 Intchi'-f Pf M ifin w iL. then fihjtetcd Mtihodill*', Pa- 
1.1 r< d nit‘ of any and of tvrry n^nie, all Hood 
;t cl'ance of hn'i,;- noticed ami elKenud than 

Hiiti h'Vil.'iihu f. ila* ir evin hetn proved that the 
few- pec nil. ir tiiM- by which they wete dlliii pulflitd 
fioiTi otliLr (in 111 ins \v^:e erroneous the oppolition 
they tAjj^riiiK ..d n.i^dil h?vt been deemed hard fruijure^ 
l ec.iijlt tvtn ihiir opporerfi allowed their principles lo 
he inoft m'lve, and iheoilelvts to be learned. 

Is ill!'. .1 fair /late of the cafe ? AV'e ih-nk not. The 
r-’rl/ 1 Idtchiiil-initn.s had iml^ibed all the peculiar no- 
tions of thtir mailer, and maintained them with a de- 
toee of aci'inony which would have difgraced any 
cMife. Biinj in general ve’iy little n^quaiiitcd with the 
higbtr inathcniatics, as Mi Hutchiiilon lumfclf feems 
I'kfwit'e to Inoc been, they cenfuted dogmatically 
wn-h, which, wlihonl that knowledge, they could not 


hide 
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ileili 


and ; whiill they inamlaimd, w'ith equal 
i!-i on itilm, as m.ilters (;f /■•.•i, hyp tlichs, which a mo- 
Ih lu. ol m i*heii:uiir',ii fcicnre would have Ihe'wn 
them tube imp'ifllbh. HaJ they ll(»pt here, no harm 
\wi-/Id liavc bi cii done ; tin y lit have enjoyed tluir 
1.4V. mute noli n i in pc icc : but unfortunately they ac 
I i.i'.f] id* l)..ilm, cj]' .Siicinianilni, all who 

tf lut ' \'u’t^y as .7i 1 ihongiit, b<.tli in nitiiral phi- 
j i.j in rh.M- 'gv. Tic.-ii'e Newton miJ Clarke 
.nil 


li.i.l .1- 1 . .nil’aU'd tb.it the moiiors of the pLuicls can* 
:i( L I i‘ the of liie iinpi/llbm of j:n inalcrial fluid, 

1 I'Uchiiiton. with lomc of his f4)]!(nver.s, alfliiued, that 
ihilc tw.) lihiiirioiis men l.-J enfertd into a ferkms dc- 
flgi) t.’ o^c'tt.iii lilt Cfmili.iT] lehginn, and cllablifb in 
Tii^d.and the woi flop of the Heathen Jupiter, <ir the 
Sl.ncal a/:/a/a Becanft* the liifhops Pemfon, 

ruill, an^l oilins, who had uniformly been confidered 
as me a' lcli defendera »/! the Catholic faith, thought 
Hut cxadly ah llutchinfon thought of the filiation of 
the SfMi of God, they were condemned by the pupils 
of his ichool as ^r ianf, or at leaft Smlartam ; and the 
Writer of ihli (kctrli has heard allying ?Iutcliliifonim 
pni'ioiince the fame ceniiirc, and for the fame leafon, 
n\ the prefent dlutlrinijs Bi/liop of Rochclk’r, and the 
HO hfs illuflnons Whitaker. 

That men, v;ho thus condemned all that before 
them had been d.on.id great and good in phyfleal 
fclence and Oiriiluu theology, ftjoald mctl with fomc 
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difjountenance while they coniiiined of fuwh a fpirit, Pjrlihmft. 
Heeds not furdy excite much wonkier ; but tliat tlic dlf- — — y— 
emu. finance is intic.'ifing, wc believe not U) be true. 

The nulrhiiifoiilan.s, ;\s fu ni ay they became kis 
1 nr ap,ainll thole w'ho ildlcrid from them, had ihcir 
flure i)i preferment, in p'oporlion to their niimlier, 
with othei.s; and we doubt not they will coiuimie to 
liHvc It, while they allov*' that a man may be no ht retie, 
though he believe not Mr Hntchinfon to have been in- 
fallible. I he l.ite excellent Bilhop Iforr.e was an avovv. 
id Hiilehinfonian, though not an ontrag« ous one like 
Julius Bate; and w-e have been told, and lian- resfon 
tohelieve, that the liilhop of .St .Af.iph ib hkcAile a 
moderate favoured- of the fmic lylUm. 'i'lure may be 
othtra on the cpifcopdl b' lich ; imt perhaps two (-ut c^f 
twtuty.fix is the full proportiim.-, of HutchinfciniaTi rji, 
vi'cs of eminence m I'.nidand. It is tnie tint Mr 
Pailcluud VMS a man ol gre?t learning aiu^ great worth; 
but bifore W'C attii'.iite hi.s w-iiit of preferment in the 
church to his I 'utchirifonunilm, it is inciiniben? noon 
u.T to faj why Mr \v liic«ikcr, who is no 1 lutihir.lonidn, 
ib liili nothing moie than the redt«)r of K wan-Lanylunnc, 

Mr Parkhurll, however, wrs not, if his biographer 
drferves credit, a thorungh-p iced Iliitcliinfoiiinn for 
though he cortuuicd to uad lintchwifoij’ii writi: gs as 
Jong ds he iwl at all, he was ever leady to al!o v,‘'{hat 
he was oJ'tentifr.cft a confufed and bnj writer, and foine- 
times unbecomingly violent. To have been deterred 
from reading the woiIiBofan author, who, wuth all his 
faults, certainly throws out many ufeful hintp, for ftar 
of being tlKuight a Hutchiiifonia’n* would have betray- 
ed a pulflUnimiiy of which MrParkburfl was inca- 
palde. What he believed he was not afraid to profefR; 
and never proftffed to believe any thing which he did 
not very fincercly believe. An earnea lover of initli, 
he fought it where only it is to be found— in the Scrip- 
tures ( A ) The lludy of theft was at once the bufiiif ft 
and the picafure of his life ; from his earlieft to his h- 
tell yeais, he was an Iiard fludint ; and had the dailv 
occupations of every 24 hours of his life been portioned 
out, ns it is faid thofe of king Alfred we'-e, into three 
(qn.il parts, there is rtafon lo believe that a deficicnev 
would rarely have been found in the eight hours allotted 
to fliidy. What the fruits have been of a life fo condua- 
cd, few theologians, it is prefumed, need to be inform- 
ed, it being hardly within the fcopc of a fuppofition, 
that any man will now fit down to the ftu-ly of die 
Scriptures without availing himfelf of tlie aflillance to 
be obtained from his learned labours. Thefe labour* 
ceafed at Epfom in Surrey, wliere this great and good 
roan died, on March the 21 ft, 7 yi)-:. Befides tjhe works 
which we have mentioned, ih^rc Is in the Gentlchian'g 
Magazine, for Allgull 1797, h cmio us letter of his on 
the Confufion of Tongues at Babel. 

Mr Parkhurll’s chaiaAer may be coIleAed with to- * 
lerable accuracy even from this imperfe^l flietch of his 
life. His notions of church patronage do him honour ; 
and as a farther inftance of the high fenfe he cntctlain! 
ed 


( a) This Is vague language, which is the fturce of much ufcleft centdoverfy, and therefore ought to be avoided 
by in/fh, iu this pafkge, be meant ;c/;/ truth, me admit the airerlion in the only fenfe in which wc thirk 
can han^- been naclc If the a«.rV>or mc^ns r///lrmh, he writes ^nonfenfe ; for tlie .Srriptr.rcg treat not of 
<ry or al^ehra, wl.cic tJuUi is terlainly to be found; and we think that they have a higher objea than even 
banks and ajlroiiomy- 
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Parlthiuft, cd of I u (lice, and thr ft cad y rcfoliition wiili which 
Vhrt^ n)lo!i. Jjj, prai^ilful it on nil ori;j K)ris, i\u ine dent which oc- 
cinrrd bctwiin hljii and one ('f h^^ irjunts, within 
thclc ttri ^^an, nn’.y here he roLnliorLd. i Ms mriti 
fallinjr behind hand in the ptiyn-.rut of hih n n» ' h. 'h 
was L. coo /i/.’w it was icnrtiintnl to 1 -a Lnd* 
loid that It w’as owin;; to his i-ver rLiitcd. J his 

btinpj believed to be the cafe, a new vahi.iiion w^s 
made; and it was then ag’red that, lor ti t fimne, the 
rent fhiuild not be more than L.4:o. Jnllly infeirinj^. 
moreover, that if the farm wan liuft too I u mult 
necefiiirily have been always too d^ar, un'*!l cd, and of 
his o'.vn accord, be im'^-cdiauly ftriick od L >' t oin 
the comnienci’ment of the leafe ; and indai.ily refuntkd 
all that he had r>;ceived rfioic than L.4 p f ar iimium. 

Mr Parkim-d wan in his petfon rniher below tlic 
mi.'dle (izc, but rtMiaik.ibly iipr^dit, and firm in hn 
I le was all bis lile of a lickly habit ; and his 
icadin^r^o rctraikably llmlloua and ledentary a lile (it 
. havinjr, /or nuny ycais, been his co'irtaiit pra^^tice to 
life at five, and, in winter, to light his own (he) to the 
very verge of l^avidS limits of the life of man, is a 
confolatury proof to men of limilar habits, how iniidi, 
iiiv'er many difad vantages, may ftill be tflPeftod by ftriet 
temperance and a careful regimen. He alio gave left 
of his time to the ordinary interruptions of life than is 
common. In an hofpitablc, friendly, and pleafant 
neighbourhood, he vifjtcd little ; alleging, that fuch a 
courfeoflife neither Anted hiattnipvi, his health, nor 
liis ftudics. Yet he was of fociiblc manners ; and hfs 
converfatioo always inftruftive, often dtlighthil ; for 
his llorei of knowledge were fo large, thai he too has 
cdten been' called a walking library. He belonged to 
no clubs; he frequented 00 public places; an<l there arc 
few men who, toward)} the clofe of life, may nut, on a 
letrofpeA, reflect i^ith fh'ame and forrow, how much of 
iheir p»-ccious time has thus been thrown away, or, per. 
haps, worfe than thrown awav. 

Like many other men of infirm and fickly frames, 
Mr Pa»-khiir(l was alfo irritable, and quick, warm, and. 
carntft, in liis refentments, though never unforgiving. 
IhU vvh.ther it be or be not a matter of reproach to 
pofftft a mind fo conllitutcd, it ccitainly is much to 
any mai/t credit to counieraiit an«l fubdue it Ly an at- 
tention to the injuTidlions of religion. This Mr Paik- 
hurll cff^clinlly did ; and few men hive palled through 
a long life more at peace with his neiglibours, more re- 
fpcAed by men of learning, more beloved by his friends, 
or more lio»^oured by his family- 

1 *ARK 1 NS 0 N (John). Of this ingenious Englilli 
Mtog DL? hotanift,^one of the frft and moll indullrious cultiva- 
tors of that fcicncc among ps, tlic ineinorialb tliat ic- 
Riain aie very fcanty. He was born in >5^171 was bred 
an, apothecary, and refided in Lon !on. lie rofe to 
Aich reputation in his piofclfion a? to bcappointul apo 
ihccary to Ki»g James I. ; and, on the puMicaiion of 
his Theatre of Plante, he obtained Aom the unfortu- 
nate fucceflbr of that prince the title of Ihiamcus 
primarius, 'J'he time of Ms death c-mnot be cxaclly 
afctrlaincd ; but, as his Herb.il was publifiicdjn 164D, 
and it appears that he was living at that time, lie mull 
have attained his 7td year. 

Parkinfon's lirlt publicalloq was*, his i. T.ov? 'y in 
Sele Paradifus terrfjli is, or, A Carden ol all ijuiLb of 


PlfiiMnt T'lowcr u! li our P.iiglnli Ayre will p? rmil ff •*, 
to he Tiinled up vvitli u Kitchen g.iidui of ail n..juntr 
tf Ro.'K .i-d F:, for or '-aiifc, ^^'C. '' 

8ic ColL'f^ted h\ loh-.i I' i: kiufon ipoilieeiiy, of Lou- 
don, 1^1. 9» f'h ’« ^ J - In 1* ^ v, oik iIk | hints 

aie JMranged v.Iino'.t .1-0 to!, i- ik nlv i 

plant-^ arc fepaiatdy d h til-,cd, of wliuli 7S; au ligu- 

led on 129 tables, wliiJi pear to li.^vv I clu cut tx- 
prefiy loi this wo-k. P.ukinf ,r, u.,?, ii is conn ived, 
the firfl Engiifii «ii:l'0i \v!io k] i-iily d^l. rihed jiiul 
figurnl the of tlie (I ovi i 4|.l- u ; *.,1 ! tl’k b<.(>k 

is therefore a vahi.ible conoiliy, .»■, ^ 

oKtc view of the cxtM.t ot il» lb., ‘1 1» i .ti !* -i .u il.c 
beglr.iiMjg of tlu hdl ctnfi'y. It m.\, ht 

ritctf1ri»-y to infnin the le^.cle:-, that Pai.idduii in Sole, 

is meant to txp’-cls tlic author’s n.ime, /\rl n 'um. 

In 1640 he piibldhtci Ins "f/na/njai ii.,t itr. .i> i ; or 
Tiicatrc of PldTit.-*, or an Hcibsl of a latgi : 

eonticniiig then in, a nv.re ampK and txd't Ilil *v 
ani declaiation of the Ph)ricid H<ibs ?nil li.rfii 

arc in oihft Aiithois, Ul. 5tc. London, foho, 
pages, liiis wo*^k had been the labour ot :\w c.utli u’s 
hfc ; and he tells us tliat, owing to “ ilie d lfittious 
times,” and other impediments, tlic printing cf it \\?s 
long I'd aided. i)r Piilltney is of opinion, th U, allo.^ - 
ing for the tlcfedls common to the ;gv, r.uki.ii'uj will 
appear •* Tno»-c of an original author than Cb-ra-d o- 
Jolinlon, hidtpenilent of the 4iv.-iJ!a;;es herr.u;}^.! dcriu; 
from being poficrior to them. His iheatre v.n caiuLd 
on through a long feries of }ea!.s, and he prohtedi by 
the works of fomc late authors, which jolr,i >n, though 
they were cqu'dly in his power, had neghai I to ui ' 
Parkinfoidfl dtfcnptnuu, in many Inllhncr .. I'ppeai to ht 
new. Fie is more particular in [miutiii j oi.t the pl.ic.t 
<*f growth, [ohi'.fon bad defoii! id. about 
Parkinfon has Mar Thtft aa.uiuuljti!».v. rui 

dcred the T'/ji'anun JJoijfiLurt ihe molt eophun, hiM-lv 
on the fubjeCl iu the J'-uglilh ; ;n.d it. rr-.ij b,- 

prefunud, that it j; uuol equah/ ttic approl i r’ 
r edical people, 2ud li all thol: uho .vuc c i.icu:, .n.u 
ir.ijuifitive in this ki.ui of kr.ovvlrdi 

PA RSONS ( fan.i'.s}, au tx -lI'i nt id:; fjciar; r.n \ no- 
lite Icholar, w^a.*. born al Bam- L- pic, m I h vo’ iii.re,* m 
March 170c. ilfi f'lhe.-, who /.us il.r yw..uc.cil at 
nine firns of Colonel Faifons, ;ii d Ti-.arly ulat-'l U) tlic 
baronet of that name, Ming apj-ointid I'.dnack.irirt!!. ■. 

?.i Bolton in Iieland, removal with his funily rl. u 
kingdom foon after the birth of his liiui ludy hu. 

James, who received at Dublin ibe early ne.ri ( i t.u r. 
ducatioTi, and, by the hkillanc*' <;f pinuei rrahei-, huM 
a confidcrablc founclarion of chifTicid a:d ofu. r idkliii 
leaining, which enabled him to brrr r.ic' luuu to l.o^ i 
Kinglton, I'uiuing hib attention to the tli-d) uf r.c. 
dicine, he went afteav.vds to Pa; is, vh»»'e i:... uk }, & 
own words) “ lie followed the moil emliiCM p’^oftlh r» 
in the feveial fcliools, as Allruc, Duboi.s, j tr.irry, ar.-i 
others; attended the aiiHloRiicdl ledture^ i.f the mod. 
famous [rluiiaud and Dc Cat] ; and cheM,i;Yls at ll «: 

King's (rarden at St Come. He folio ;\;.d il.v 
cians in both hofpitaU of the Hotel Dieii i\n i f..r Ctia- 
rite, and the chemical h tturca ar*d dtmontliatuuis of 
(..iinay and Boiildoc ; and in botany JiilTjeii. l^.^vinpr 
lindhed iluie Undies, his prolefror.s gave him boiionr- 
able alultutiuna of his Lavirg follovvul ihciii with dili- 

;-/.Qcu 
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ri)tf-ini. ^rence jnd iiiduftry, v\1ih1i intitled him to flu' i\r~ 
c>t <3oC\ur ai!cl pr(jfefh>r (if thi* a«l t'f mcdlcliu’, in 
any iirivirlity ia thi; thnninluob (^f I' laiit v. liut lu’.i'i:; 
to Riuin to r.p^»lantl, hi* jMLlifctl it ur,i>tttfra’'V to lalvC 
(If'p'f'i In F'aily, uiiltln fu hud rtfolvtd to rtliLC thin*; 
niifl :i3 t »iM)rc cxpcnlue, hc’ thert^' re \Miitto li t' 
miivtTllty ol Khtlms, in Chyn.pri’jMj, wIimp, by viitiic 
of fii'i alteifaliony, he wan irnoie'h.'ti'ly ac!tiiltto! to 
ifiicc t XHiniiiatioiis, as iF he had liiiiilicd Ids lliid.es in 
that luademy; and there wp.s honoiirt\l wiih his de* 
jn-'-ffi June i i. In llie July lollov-’inL;- he cimc 

to l-.ord(;ii, and was foon eniplnycfi by i)r James 
p.Iuii to aifirt him in his anatom iral workw, where in tome 
lime f\e he^aii to jaattife. \ !e was eh ned a menjhcr 
of tin. Ro) ;il .S(H uty ii; 17*^0; and, after due exami- 
iiatinii, was adiiiittcd a iK'eiili.ite of llic eollepe of phy- 
ficians Aj>ii' «. ; paylm; eolle^^e fees and bond 

llarnps of ddho iii di noniinations to the amount 01 
: 2 : o, lui'i alTo to qiiailtra^^e of 1^.2 
fK-r {inri.r. Jii 17^^ he ])ald a laillxT I'um of 1^. 7i 
which, vvillj the quarten'i^e money already paid, nn *e 
up I he fum (»f L. i<), in lieu of ail future payments.** 
On his arrival in r.ondnn, by iht leeommeiidation of 
fill Pn.'s fMt i'i’ M he WPS irJtrodii<.'ed to the aequaiiitauec 
of Ih Mud, Sir Ihins Sloane, and I )r James Douglas. 
Th' gre?t anatomdl tnade life of hia afTiliance, not on» 
ly in Ins anatom kmI prepatatmns hut aifo in his aeptc- 
feiit Mions of iTvinhid and other Appearances; a lid of fe- 
vin:il of wl.ieli was in the hands of his friend Dr Maty, 
who ]>ad pn pared an rlo’^r on Dr Parfons, which was 
iu\er nfah but which, by the fatour of Mrs Parftms, 
!'.]» N ehols lu(. pufervt'd at huge. Tliough Dr Par- 
fnn.i I uliixated the feveinl fiTimclies of the profelfioirof 
phylic, he wa , principally employed in the obfletrieal 
liiu*. In I7 >f^i by the intercd of his fiicnd Dr Don* 
yl «s, he was appointed j-hyileian to tl-e public iiitir- 
T!' 'iv ill St (Wilts’s. In 17 p; he niaTfied Mifs Kli/a- 
beih Keynolds, hy wdiorn he had two Tons and a daugh- 
t(i, who all died youi-g. ])r Parlnns refukd forma* 
nvyejis in Ked J/ioii Square, vxIjck he frequently eii- 
V'Ved the companv and eonveifation of Dr Stukely, iJi- 
ihop Lyttleion, Mr Henry l>ak;r. Dr Knight, and 
mail's (Jiher of tlie rnoff diflinguilhed mtmheis of the 
Uoyal and Antlcpiavian Soeietitb, and that of Arts, 
IVbiuul liJ’t iiM nnd Commerce ; giving weekly an tic- 
jr.uit dinrer to a large hut felect party, lie enjoyed al- 
ii' the Ii*iiaiy eorrcipoiuleiiee (-f 1)* Aigtuvlllc, KufTon, 
J .e Cr.t, r>cccauH, Arnh. liertr?nd, Valltiavcrs, ;\fca- 
mu.., i iiibeivillo Needhpni, l)r (jarden, and ollicrs of 
the mod difliuioiilhed rank in fcleucc. As a piatfi- 
lioiuT, he was judicious, careful, hor.eli, an. 1 remarkably 
hiirnaue to the pour; at. a friend, obliging and commu- 
uicatrve ; chearful imd decent irj coiwerbition, fevere 
and [lii^t in his murals, and atceiiiive to fill with pro. 
piiely all the vaiions dutiea of life. In 1769, fiediiig 
Ills health irnjuiired, he propoiul to utire from bufi- 
nefs and from London ; ami with that view difpofed of 
a conlideirihlc immbtr of lui hooka and fcfl'ils, iuid 
went to liriilul. Put he leti r.ed foon a^cer to his old 
houfe. and died in it aftti a week’s illntfs, on ttie 4th 
of April, 177”. l^y his lall will, dattil in Odober 
i7f)tS be gave hi; who^*' pr<q>i"iy toNirs Pat fori b ; and 
in cafe of her deal h before him, to Mils Mary Key- 
noMs her only filler, in ttiomptnee for her at- 
Vdiouate attciiU'on to him ur^d to hi.s vii'e, for a long 
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coiirfe (.f years, in fekneia anJ in health.'* It hia Parfons. 
purilcuhir requcif, tliat he HoidJ not be buried till — '-V'^ 
ibrne change fhouM appear in his corpfe ; a icqiicfi 
which occalhmed him to be kept ir hnriid 17 davs, and 
even then Icarce the fllghtell: ulttralK'n wa.s pcreeiv^ihle. 

He w'iis burled at Hendon, in a vniilt which he h-id 
cauled to be hj-lt on the giound pimehafcii on the 
dtaih of his Ion Jiinvs, wheie his tomb bad a very 
commendato*'y infcriptiori. 

It would eniry ns beyond our ufual limits to enter 
Into an enumeraium of the many curious a’*ticles at va- 
rious times communicated to the public by J^r Parlons, 
which may be fern in the Anecdotes of Bowyer. We • 

(hall therefore clofe this auiide with an extrad from 
Dr Maly’s eulogium : “ The I'lirpriling variety of 
branclics which Dr Parfons embraced, and the feveral 
living .IS w'tll ii.s dead Uugm'ges he had a knowledge of, 
qutili'-ed him ahiiiKbiutly f(»i the place of afnilaiit fe- 
cretary for fo^tigu cot refpondences, which the council 
iS the Royal So.-icty bellowed upon liirn abvmt the 
year 1790. He a. -quilted himfelf to the utmolt of his 
power t.f the rur.Ctions of this place, till a few' years 
before his death, w'hen he refigned in favour of hta 
fnend, who now gratefully pays this lall tribute to his 
iTitrnory. Dr l^arfon.s joined to his academical Imnoura 
thofe which the Royal College of Phyficians of Lon- 
don bellowed upon him, by admitting him, after due 
examination, licentiate, on the firft day of April 1751. 

difl'ufive fpirit of our friend was only equalled by 
his drfirc of information. To both thefe principles he 
owed the intimacies which he formed with Tome of the 
greateil men of his time. The names of Folkes, Hales, 

Mead, Stukely, Needham, Baker, Collinfan, and Gar- 
den, may be mentioned on this occafion, and many 
more might be added. Weekly meetings were formed* 
where the earlieU intelligence wt.s received and commu- 
nicated of any difeovery both here and abroad ; and 
new trials were made, to bring to thetett of experience 
the reality or ufefulnefs of thefe difeoveries. Here it 
was that the microfcopical animals found in fevers] in* 
fufjons were firfl produced ; the pixipagation of feveral 
infedfi by feflion afeercaiued ; the cunliancy of Nature 
amidd thtfe wonderful dranges cftabliflicd. His Re- 
mains of Japhtt, being Hiflurical Enquiries into the 
Affinity and Origin of the European Languages, are 
a mod laH)riou8 perfoi mance, tending to prove the an- 
tiquity of the fir it inhabitant!^ of thiie iflands as being 
originally defcenced fiom (romcr and Magog, above 
I coo yctirs before Chiiil^ their pririiitivc and ilill lub- 
fiilirig language, and its aHiiiity with fome others. It 
cannot be denied but that there is much hignuiity, as 
well as true learning, in tchis work, which helps con* 
vidion, and often fupplies the want of it. But wc 
cannot htip thinking that our friend's warm tcelin^v}i 
now and then mi Head his judgment, and that fome at- 
Icalt of Ills coitjed^iires, reiliiig upon partial traditions, 
and poetical feraps of Irilh f.lida and Welfli bards, are 
Icfb fatisfadory than his tables of affinity between the 
leveral northern language.«, as deduced from one com- 
i.ion llocjt. Lileraliirc, however, is much obliged to 
him for having in this, as well as in many of his other 
woiks, opened a new field of obfervations and difeove- 
rics. In cinimeraling our learned friend’s difl'ertations, 
we find ouildves at a lofp whether w'c ihould follow 
the order ol fubjeils or of time ; neither U it eafy to 

account 
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i^rTbn». account for llicir fiirprirmf^ variety an^* quick fucctf- 
fion. 'Fhe tiuth is, that his ca^crntfs af*» r kno^fcledjre 
was ftich, as to embrace almoll with t 'tinl l:K-»Iity all 
its branche'?, and with e jiial real to p/otTlaiu tl.- ’y.tilt 
of invention';, and afcrlhc to tlicir riipci‘ilvo, ar.,i iome- 
limes unknown, E»iihors, flic )dory of li e i'*U*ov«*ry. 
Ma' y operation?, winch ihc aticimt'; liavc tM- 'cnilTtii 
to us, have been tb.oupht fabnlons, merely »Air ij-t* 
noranceof the art by which tin y were pcrluimcd. 'I'bnti 
the biiiiiiiij; of the fliips of the Romans at a confuJti*- 
able diilance, durin;v the IU7;c of Syracute, by Aiclu- 
medes, would perhaps lllli continue to be exploded, 
had not the celebrated M. Buffon in France fhewn the 
poTbility of it, by prefentfng and dtfcribinp; a nr.c.dcl 
of a fpcculum, or ratller alVtmblajrc of mirrors, by 
which he could fet lire at the didance of feveia! hiiu- 


dnd feet* In the contriving, indeed, though not in 
the executing of fuch an apparatus, he had in tome mcH- 
fure bt;^niajt£ilal)ed i)y ^ writer now very lit lie known 
or read, 'riils Dr i'arfons proved in a veiy iaiisf.w:- 
tory manner ; and he bad the '‘plcafure to find the 
French phllofophcr did not rcfulc jefuit his 

(hare in live invention, and w^as not at au offended by 
the libtrly h.c bad taken. Another French dikovery, 
1 m^an a new kind of painting fathered upon the an- 
cients, was reduced to its real value, in a paper which 
iheweil our author was pofTefled of a good talle for the 
iine arts : and 1 am inforniid that his {kill in mufic was 
by no mtani inferior, and that his favoinitc atnulunent 
was the flute. Richly, it appears from thefc ptrfoim- 
ances, did our author merit the honour of being a mcm* 
ber of the Antiquarian Society, which long ago had 
affociated him to its labours. To another fccicly, 
founded upon the great pnnciples of humanity, patrio- 
tifm, and natural emulation, he undoubtedly was great- 
ly «feful(A). He aflifttd at moft of their general 
meetings and committees, and was for many years 
chairman to that of agriculture ; always equally ready 
to point out and to promote ufcful improvements, and 
to eppofe the inlcrcftcd views of fraud and ignorance, 
fo infeparable from very extcnCve aflbeiations. No 
fooncr was this fociety(B) formed, than Dr Parfons 
became a member of it. Intimately convinced of the 
noblencfrt of ii 6 views, though from his ft at ion in life 
little concerned in iu fuccef?, he grudged neither attend- 
ance nor exptnee. Neither ambitions of taking the 
lead, nor fond of oppofition, he joined in pr.y meafiirc 
he thought right; and fubmitted chcerlully to the ftn- 
timents of the rnajorily, though againil his own private 
opinion. The juft ideas he had of the digntty (vfbiir 
profcflion,*as well as of the common links which ought 
to unite all its members, ^ptwithftaiiding the diftcrcnces 
of country, religion, or place? of education, made him 
i>car impatiently llic ftiatkhs laid upon a great number 
of refpcdtable praditioneis: he wilhed, fondly wifhed, 
to fet thefc*brokon ; not with a view of empty honour 
and dangerous power, but as the only mean.-* c'f ferving 
mankind more cffe^Iiially, checkin^^ live pii»grcfs of de- 
ligning men and illiterate pra^tilioiici?, and diffufing 


thC'Mijh the wlli*V b.j *y ;• {.'i'-t oi t iri« I'.lIiiKV, *]*f -i’ .> . 
by frc-jutiil uiiapi uit.f’t Ms he i .-.l.uv, :ii wdl :is wc, 
Ifit iilllc th i:(.c <)l 1 ,■ ui'.'ib'. he ucMv J illcvl 

111 till ; ji.d ^ ‘(i 1 J;vi i m ihc t \ , 

wou’d ondoiihr'Mi;., J.i,..' r u>. di.I 1 ,i\<. prcTr-.u.' »lic 
i ( ‘life t :f, !' V .\l"r 

I’J*' '• r * ■ “ ' I ‘ ht'iiiK ■ 1-. ; ■'•.‘1 I f! !■«, 

i 1 ) 1 * til'.' l.'I.C tJ !;! lil.l'v ,, ; J’.il o' n.. '1 

c.; f Li).)} L w /h tliJit wc\.-, i.( ’ a 1 im.« i.ii. ,,t 

witii loL. i., ! , Ifj Jv-. lak.' :v:[ :hf- i- -b 

a lung rt m t!n. t.'pK.r', . ul \!m mu*) k ii-:.- 

tioiis he li.i'.’ hvi’nrd, Iv id ii: bi' r il l.» Ir 1 

ihercfvit lo h?.*;-.!’ huiilt, .o .! ii|id in it, M* - 

a Ihort 'IhicL. Apiil.i,. 177c. '1 he !lvlc inid'. 

cormpciilii'Mi u a*; inf'lcici.tly cUar m dt ii 1 ''.ii nii 
in U»giuncilL r.ui ib . It,!,. cmiKi lnwr !i. nri v . d 
I'ull ot Inji '^*1 a*^., he i.rj iw^l alwiys lo diljiuj.’ ru’d r. n- 
ntCl theivi ihtr, .is to j.'u*.luct i>i iht imi)ds --i i’ :i 
rcadevs licit C')uvictii'M wh-r-h w:'‘-' in lii\ ovvv. lb \ 
ruich thlpifeil thofi: I'.lditional gr.u c*. whic-h c ri.n mi [ 
Pttenli(';i whin juin.d to iL.irnlMp;, oMci Miti* :j'' 1 
found leafoiiiiig. Lit u'-, htjpe that lus (a-;v." 1-- '■ 1 
fpirit will animate ail his o .llcagi.ca ; -mwI th.M il,..'., 
pta^Iitioncrs w'ho arc in il e b.n e c rt umd.M.i 4? u ii !, • 
induced to loin their b'-ttlvrui, iuic t>) Jind a 1 n- d. 
them tliofc great biefjngsvd life, t'|Lidi';, . m- 

fbrmaiu»n, and fviendihip. Ash)ngas th':le gic.rt j 
ciplcH ftiall luhlilt in this Io» icty, and I tvuft t'my w M 
onllaft the longcll liver, thcic Is r.o tloi.bt but the rr\n.- 
hcr.s will meet w if h the reward horufl rru n ii' c an hi- 
tious of, the apC'i>b-it»on ot their ennlVlMVM*, t! c c- 
llerm of the vivliiou',, the itmcvid ranee ot pollt 1 iiv.” 

PARODlC.\.l. ))f r.f* I L R, ill an equ ili' n, a l« rm 
that has bet n fonn times olid to 'h‘ri(»tv tl>’ fcvuil m- 
gular tc-ms in a rn.nlr.itlc, cnhL'. b^quadt aiic, :’m . 
eqiiatiivn, wbevt the indices v>f the ]mw 4 .*s al.eud (.1 ih. 
fetnd ordeily in aii arilbrncti 'al pHi.rieilioM. "JA i; .. 

-f. w,v* V f} iq a riii)ic efpijuion wl.tri- I’o fv-iu 

is wanting, but having all its pMod'c .h their- 

dices of the terms regni vily deii ending- thus, , . 

PARTV .'\RCiih% i'l .an hiicftuic, .arc .irchi . h.ii). 
between fcoaratc tcumcs, wIkic l!ic property 1, Iium- 
nvixed, and apartments over etn*h olhci do not Mm. 7 
to the fume (. (late. * 

P.r/fV) IVn/ls, are put til ions of bri^ k made In t \n c i v 
buildings in frp.aratc occupationr, for prcvtntiiig^ iK 
fpicad of fire. 'Tin fe are made ihltker than the V\t i- 
ii?.l walls ; and ifieir thicknels in London is rignl. ti 
by aft of Parliameivt of the 141b of George III. 

i\'\S..SRrU APHV, the art td writing on an\ ImIj- 
jeft fo as to be imdci flood by all nations (See l'n'~tr~ 
fa! Ch iK i. TfiKr in this Supplnn^nt), Tn France, vhi rc 
evtry thing i'> admired that is new, and cveiy va);:itv 
of the imagination of a pretended pbilofopher ihor.ghr 
piafticnbie, a propofal h.is lately been made to intiodnrc 
one univcrfal language into the w'orld, conftrufted I y a 
few meiaphyficians on the laws of human thought. A m \ 
to this language, in its w-riiten form, is lo be' given tlic 
name of pujft^riiphy , Such readers as think this iJh 

drt :mi\ 
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(a) The Society for the Encouragement ot Arts, Manufadlures, and Commerce. He likewife was i^lTuciated 
to the Economical Society at Berne, Dec. 26. 1763. 

(c) A Medical Society inftituted by Dr Fothcrgill, and other refpcftable phyftcians, licentiatce^ in vimlicaiiou 
of their {trivilegca ^ where, it ftiould feem, this eulogy was intended to be pronounced. 
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<lTir(r ’>5 x'l fi'iv tfn ir i, firfroin 1 rju;-' 

^thc c ! ' vMili ). will H;nl loinc in;.;L*wI.»»is cm 

tliC Inih'.V i )l')pi i.lll 111 liic ; ‘ Vil- 
li:’ ii ot A*/- / 'ft's 'fO ini :! tj' \>ti‘ur :/ j^r I' pi^'! r, '.vr. 

1* . I’ll ( ; niK v»;km k , a ttrtn firqncwlly ul ’ l*y 
Mr 1 jii'iiH. I \ \\\ h!'. • K tl'c: S ^lun , ' ''i ii:j; 

acniic, J.’K ril-'i.-i Sy aM\ pi'.ru o* ili*’ r-Miin’ 

;‘.j til ’ fartli tiirj.s ro'iiii ii * I'l*!.:* l’ v\»| }!- 


;Mf twd fmall ivd hoclicp, like lun^r.s ; and from the ilo- PraH, 
math goes u long channel or gut, which takes iiciicuit t*ei’onicti 
lor.iiil liie mufc'ilar column ahovc-iiiciiilancfi, a.rJ. ends ' ~ 


ill the arms, which oppofitc to the riumih. and ia 
covered with a I'nrdl thin leaf, like a flap. Thoiigli 
the native.4 pretend to d'*u‘Mgui(h the ftxts by the ap- 
pear, irw’e nf iheOill, calling the Hit ones male-^, and 
tliffe winch .n’c ihiek, concave, and vuiilted, females. 


dered as veilical to the e.i'th.' i i ri’M\ i a. 1 is '!ie f.imc our author, on a elofe infpeotion, could not perceive 
‘vitli wh >r I-, called the o’ in tlie l’r^>lo- any vlfible itxual dllh*rtnce.*' 

jii.iie p! .'K i.dion. riie pearls arc only in the fofter of the animal, 

l*L Ak I’lsn, is Cfimmonly ronfi hred as aa ::i'h!‘ut and never in the lirni nuifciilar column above* meiitioiu 
t'fce My T! i,t's, /,’rt^jv/ ) ; but this dtiiitd by able ed. 'riiry are found, in gentral, near the earth, and 

ili'ir, will) feems to have nil grent attmiionto the on both i'ldcs of the mouth. Trom the appearance of 
piii'l liil^rv lit Ceylon. It ha; revtr, fie lays, bttn ac- the fliel! a judgment may be formed, with greater or 
erc'ttly dil^ rilud. It il icb not lefrmblc the ojeulij lelc probability, whether it contains pearls or not. Thol’c 
.i: d as he thinks it may form a new» genus, which have a thick calc.ireous cnift upon them, to 
he 'e'VL'i the foilowlrg account of it : which flea tubes) TuhuH marwi irreguLiritcr in- 

“ Tl'.c filh is falleiHil to ilic upper and lower flulls iorii^ Crtjla gait Chamar laxuvuu I^epas jintwabuium^ 
by two white il.u pieces of mufeubr fublfanec, which MnAnpurtt\ Milfipore^ Ce^^'poriy iiorgtmtay SpunguVyTi^^ 
fiavi. been i;alltd ta»^s, and extend about two inches from other ZoophyUs, art fallcned, have arrived at their fgll 
the Lhiek t ai t -if the body, growing gradually thii.ner, growth, and (yvamonly contain the bell pearls; but 
Till* e\'. remit y of each car lies lotife, and is furrounded by iliofc that appear fmooth, cuiitain either none, or fmall 
.1 doulili blown fringed line. Thefc lie almoll the third ones ordy. 

put ot an inch from the outer part of the (hell, and are In the article (E/iryrL) intitled, Manner of FIflihig 
•oiitiniMllv P’oved by the animal. Next to tliefe, above jor Fk.jkl^ in the Eqjl JfuUcSy wc have inoll uiiaccbunt- 
and ’hIow, arc lituated two other doulde fringed move- ably faid, that “the bell divers will keep under water 
ihle iiih’lanecs, like the broiichiie of a filh. Thefe cars near half an hour y and the rcll notleJs than a quarter!*' 
,*'..1 fi luges arc joined to a cylindrical piece of flelh of This is a very great miltake ; for M- Le Bech afTurca 
the li/e of a man’s thumb, whicli is harder anxi of a us, that the time during whith a diver ia able to re- 
mo*, c •Tuifcular nature than the red oi the body. It main under water fcldom exceeda two minutes; and 
lies about the cenirc of the nulls, and is firmly att’ch- that, even after that Ihort period, h« difeharges, on 
ed lo the middle of caeli. I'liis, in fa<!:^, is that part emerging from the fea, a (quantity of water, and fomes 
of the peail filh which ferves to open and iluit the ihelb. times a little blood, from his mouth and nofe. We have 
VVduie this column is fatlencd, wc Ihid on the flefh mentioned the danger which the dbers run of becoming 
(*eep iinpri Hioiis, aiul on the ihcll various nmlcs of routul a prey to monftrous fifhes. Thefc fiihcs arc (harks ; of 
or ohloiig foniif^, like imperted pcarb. Between this which fucli a dread is ju(Uy entertained, that the molb 
p.u i and. the hinge [tank) lies the principal body of expeit divers will not, on any account, defeend, till the 
ilir aiiim.d, fep uated from Uic n il, aiid tliapid like a conjurer has performed his ceremonies of inchantment. 
bag Tlic mouth is near the hinge of the (licll. mve- Thtfe confifl in a laimber of prayers, learned by heart, 
jopt d iu a veil, and has a double llap or lip on each that nobody, probably not even the conjurer jhimfclf, 
tuie ; from thenee wc obfeivc the threat (ttfnphagus) undcrflands, which be, Handing on the fliore, continues 
def ending like a thread to the llomnch. Clofe to the muttenng and grumbling fioin fun rife until the boats 
nioifth there ia a t m ved hmwMifli tiingiie, half an inch return. During this period, he is obliged to abdaiu 
in hr.gtli, witli an obtulc pnliu ; on the concave fide of from food and fleep, otherwife his prayers would have 
this dc.tceTids a liirrovv, wlticli the aiiinial opcn.v and no avail : he Is, however, allowed to drink ; which pri- 
(hiits, and \»rohul)ly iifes to convey food lo its mouth, vilege he indulges in a high degree, and is frequently 
Ne.ir it » middle aie two blvillh Ipot ft, which fee m to be fo giddy, as lo be rendered very unlit for devotion. 
»h«* tyis. In .-i pietty deep inde, ncir the baft* of the Some or the coiijurcrf. riccunipany the divers in their 
tongue, lies the beard {b)lht.\)y fallcned by two fitfhy bouts; which ple:if.*s llicin very much, as they have 
loot‘d, :»nd ci'iiliiliiig of uhnoil ico fibR’-i, each an inch their protectors near at huinl 

id a iliirk y runcolour, with a imtallic luftre; they PKDtJMF/rKR (fee i-Vry/'/.), ib the name given 
undl.’idid, parallel, and ll.iticntd. Jn general, the by Mr Lewin Thugwcll to an indruimnt, which is ra- 
h\<ilu< If. Piort thin three qu.uter'j ol an inch without ihe thcr an impruved p! k \miu* l *. i\»ii tbaii the in'.lrumcnt 
cli it (r/i’/.i): h'lt it the animal li! dilhirbeil, it coutr.irts wluch we Ikwc noticed hy liic n unc o( Pedometer. The 
I» confidnubl) . '' he top of each of theU threi-N ti.i- chief iinp'ovcmeni m.iUc oy him on the* **i kammulator 

niinattft ill a ciu ul'ir t’laiid or hc.a •, like the jltgum ot (f- e lh.it article, 2.n-'\\ .) is in the li/e of the* wheel, 
many plants. W ith this bv/f.>: th^y f.ifleii ihcmlclvi s of wliich the circnnirercnce nic.ilinci* feet, or one 
to lock*?, corrib, and oihoi foli.l hodiisj !*\ it the young p^•lr*, ad...ptcd to GmUei’ft ciaicsfc ii.eLhod id .nitliUKlic, 
fdh cling t > the old oius, and v iiii it the LMiimal and dIvliicJ iiit.) 25 e(ju;d pa’’ts. C()rrc!]>o;iding to the 
pio('i:ics it.ft to-'ih by cxiUMU •; ; 11 t ci nt' acting ii.it links f ln\ cl. ’’.in for land it rnrjring. J’hcie is likc- 
j.ltufnre. vSmall (hell ulh, on whuh tl.;y n.iui) I"'--, wiic coniii/auce in Mr 'i'litjgWLlI'.s pedometer, for 
?.»e n found ihngiriM ii. ih<* ti.rri'tr. 'i'nc dop'ach Cv-)nipclliiig llic altciilion of tin; iiavtlh; lo the inltru- 
j«' tl. <fc to the lofii 01 tilt beard, aid has, on it^hivsu rnciil at the end of every mile. It is very ingenious, 

' pi jtraited oblulc point. Abi^.c ihc iloiiiceh a..a abuiida..ll} ihuplc* ; but wc hardly think it of fuffi- 

ciuit 
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cicnt Jmpoftance to fill the fpacc wln’cli a coltipktc dc- 
fcripiloii of it woiiKl. occupy in this Work.. It is fully' 
dcfcrlbcd in the f.tttfH and Papers nf the Bath ami JPtjl 
of Enj^/tinil iSorirty, /Ir the Ptironraj^cnicnt oJ\, {i^rit uP 
turc i and hkewiic in the 6tli volume of the Rcptttury 
of /Iris (itif! MiVtufiPiurts. 

PEGUE, the ancient capital of the kingdom of the 
fame name (lee PtGU, F.ncycl.)^ appears to have been a 
quadrangle, each fide meafiiring about a mile and a lialf. 
It was furroiinded by a ditch and wall ; which, before 
the latter tumbled down, and the former was filled up, 
mull have furnifhed no contemptible defence. The 
breadth of the ditcli appears to be about 6o yards ; its 
depth, where not i hoJ^ed up, about ten or twelve feet ; 
and there is liill in it water enough to impede an cailetn 
fiege. I'he wall has been at leall 25 feet high, and its 
breadth at the baie not lei a than 40. It is compofed 
of brick, badly cemented together with clay mortar, 
and haflrtrtkHffHfHflWdtc^iidiliant ballions, about 300 
yards 'a funder. 

* Nothing can exhibit a more ftrilung piAiire of de- 
foldtion than the iiifidc of this wall. wVl^vc elle where 
given an account of the almnll inceffant wSfhi between 
the kings of Pegue and Birma or Barma. In the year 
the Birman fovercign carried the city of Pegue 
by tiffault, razed every dwelling to the ground, and dif- 
peiTed, or led into captivity, all the inhabitants. The 
pagodas, which are very numerous, were the only build- 
ings that e reaped the fury of the conqueror ; and of 
thefe the great pagoda of Shobmadoo has alone been 
attended to, and repaired. 

This extraordinary edifice ta built on "a double ter- 
tace, one raifed upon another* llie lower and greater 
terrace is about ten feet above the natural level of the 
ground, It ta quadrangular. The upper and IcfTer ter- 
race is of a like (hape, raifed about 20 feet above the 
lower terrace, or 30 above the level of the country. 
Thefe terraces are afeended by fiighta of ftone fteps, 
broken and iicgle^cd. On each lide are dwellings of 
the Rahaatis or prielU, raifed on timbers four or five 
feet from the ground. Their houfes confill only of a 
litiglc hall. The wooden pillars that fnpport them are 
turned with neatnefa. The roof is of tile, and the 
Tides of iheathing-boards. There are a number of bare 
benches in every houfc, on which the Rahaam fleep. 
They appear to have no furniture. 

Shoemadoo is a pyramid, compofed of brick and plaf- 
ter, with tine Ihell mortar, without excavation or aper- 
ture of any fort ; odlagonal at the bafe, and fpiral at 
the top. Six feet from the ground there is a wide 
ledge, •which furrouiids the bafe of the building; on the 
plane of which arc 57 fnfall fpircs, of equal li/e, and 
equidiftant. One of them meafureJ 27 feet in height, 
*and 40 in circumference at the boiioni. On a liighcr 
ledge there is another row, confiding of 53 fpircd, of 
fimilar fliapc and nieafurcrrcnt. A great variety of 
mouldings encircles the building; and ornaments, fume- 
what reftmbling the Jleur de lys^ furrouiid what may be 
called the bafe of the fpirc. Circular mouldings likc- 
wife gird this pai t to a confidcrable height ; above 
which there arc ornaments in llucco, not unlike the 
leaves of a Corinthian capital ; and the whole is crown- 
ed by a /re, or umbiclla of open iron- work, from which 
jifes an iron lod with a gilded |>enant. 

^i’hc Extreme height of the building, from the level 
SurpL. VoL. II. Fart 1 . 


of the country, is 3^)1 feet ; and above the interior irr- 
race, 3 31 tcet. On the hnith ealt angle of the upper 
terrace there arc two haiKllornc ialonnH, or Leouns^ late- 
ly created. The roof is compolcd of difftrent llagih, 
fiipported hy pillars. Captain Symes, fiorii whole me- 
moir ill the Aliaiic KLlearclRs this account is fikcu, 
judged the length of each luloon to be about 6 . hit, 
and the breadth 30. 'I he of oiu' oi them \v.ii 

already emhellillicd with gold leaf, :uul the pillars hic- 
qiiered; the other, when he law it, was not eomple 
ted. They arc made entirely of vi’ood. I lie earvin^*; 
on the outfideis very cnn'oiis. He Uw kvual unlMufli 
ed figures, intended to In* fixed on dilKrcnl pails cf the 
building; fomc of them not ill lhapen, ?nJ unny ex- 
cecdingly lootefquc. Splendid images of (iaudru i (the 
Birman objedl cf adoration) were pie[).;inig, wliu h l.e 
undciilood wcie defigncd to occupy ilic inlide of ilulV 
leouns. 

At each angle of the inteiior terrace a pyra 0: wh- 
eal pagoda, 67 feet in height, rtfembling, in mini:ituiv, 
the great pagoda. In front of the one in ilie fouth Uv-il 
corner are four gigantic reprefentations in inafonry of 
Palloo, or the man i/ry/njjvr, half bcall, half liun.jn, fr ir. 
cd oil their hams, each with a large club on the r.ght 
Ihoulder. 

Nearly in the centre of the t all l.icc of tin* area arc 
two human figures in ftucco beneath a gililed umbirlTa. 
One Handing, reordents a man with a book l)i lore him, 
and a pen in hts hand, He is called Tha^iamec, th.e 
recorder of mortal mciils and mortal mifdeeili,. 'I'hi: 
other, a female figure kneeling, is M,d*a Smnden^ the 
protetlrefs of the univetfe, ao long as the uivvtife is 
doomed to lad : but when the time of general dillblii- 
tion arrives, by her hand the world is to be ovcrvvbtlm- 
ed, and ddlroytd cverlallir.gly. 

On the iiorih fide of the great pagodi arc ilirec large 
bells, of good workmanlhip, fufpended ncai the ground 
between pillars. Several dceis horns .irf lire wed aruumi. 
Thofe who come to pay their devotions m il take up 
one of the horns, and lliike the hell ihnc rimes, rrivinr 
an alternate ftroke to the ground. Tliis ad is to an’ 
nounce to the fpirit of filauiiin.i the approacii of a lup- 
pliant. There arc fcveral low benches near the hottoni 
of the pagoda, on which the perfon who comes to pray 
places his offering ; which generally conliLU »>f boded 
rice, a plate of Iwcetmeals, or cocoa-nut fiiecl in oil. 
When it is given, the devotee cures not what becomcrt 
of it. The crows and dogs commonly cat it up in the 
prcfencc of the donor, who never attempts to pi event 
or moled the animals. 

There arc many finall pagodas on the areas of both ter- 
races, which arc ncgleded, and I'uffertd to fall into de- 
cay. Numbcrlefs images of Gaudrna lie indifcriminatc- 
ly feattered. A pious Birman wlio purchafes an i.?oI, 
firft procures the ceremony of confecration to be pi r- 
formed by the Rahaans^ then takes his purchafe to w'hat- 
cver facred building is mod convenient, and there placts 
it either in the fheltcr of a keoun^ or on the open ground 
btfoie the temple : nor docs he evtr after feem to Jmve 
any anxiety about its prefervation, but leaves the div i uiy 
to fiiift for it ft If. 

From the upper ledge that furnmncls the* bale c.l 
Shoemadoo, the profped of the cuuuciy is cxtenfivc 
and picturefquc ; but it is a profped ol Nature in her 
rudeil date. There are few iuhubitants, and fcarctly * 
U u anv 
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Ffgnc. any cultivation. The hills of Martaban rife to llu* raft- 
waril ; and the Sit^iu^ river, windirg along the plains^ 
give 5 here and ihe^c an interrupted view of its waters, 
'to the north- north well, above miles, are the GoU 
idd%et hills, wheiire the Fegiie river takes its rife ; hilla 
remarkable only for the noifomc efFedts of their atrnof- 
phetc. In every other dirertion the eye looks over a 
boundlcfs plain, cheipiered by a wild intermixture of 
wood and water. 

The prefent king r>f the llirmans has entirely altcr> 
cd the fyftcin of his prtdectfl'ovs. He has turned hia 
alttntion to the population and impr<ivement, rather 
li aii the CAtciilMiii, ot his dominions ; and teems more 
d« lirous ro curu iiiatc hit, new fubjeC:ls by mildnefs, than 
t«) rule them t.rior. He has alirogattd fcvc- 

lal li %ere tv ujl j.i-A.. imni'A-d upon the Tn/ii‘tts or Pe- 
gueu ; i liliie i, now tMli ihu'te J impartially ; and the 
uuly diliiiiCT'i-u ;-’t |r»-h iit hetw’een a llirinan and 'l*a- 
licii conl.M . o) tlie cxeluf'on ot the latter from all pub- 
he * oi tiull ami po -.cr. 

No .n^t ul the Uirm.in girvernment is more likely to 
rccontile the Tahirv. to the Birman yoke than the re- 
PoiMLion of (heir ancient place of abode, and the pre- 
i<.ivaLl(>ti and embellilhment of the pagoda of Shocma- 
doo. So fenlihle was the king of tin's, as well as of the 
adv.intaj^es that mull accrue to the ilate from an in- 
ciedfe of culture and population, that fonie years ago 
he uTvied oiders to rebuild Pegiie, encouraged new fet- 
ih'it; by liheral grant}?, and invited the fcattered fami. 
I'l s i.f formet iiibahitants to rcttirn and rc people their 
di If I ttx! city, 

1*1 ^oic, in its u novated ihite, feema to be built on 
the pjaii of lire foiiner city. It is a fquarc, each (ide 
iiKaiuiing about half a mile. It is fenced round by a 
doekade, fioin m, to 12 ftct high. Tliere is one main 
i'tr^vt muring call and which is interft^led at 

r(‘ihl angles i;y two finaller llrrets, not yet linilhcd. At 
t^uh Lj.lieii.lly of the piincipal llrcet there is a gate in 
the »bj( kadr, which is fluit early in llie evening. After 
ih;*! Ikuii, rnl ranee ciuiing the night is confined to a 
'Ahkcr. li.ach of thtfe gaits is defended by a forry 
pKce oi ordnaiice, iind a few niufqiieCeers, who never 
poll ( i'litlneh, and are iifually aflccp. There arc alfo 
t'.vo other gales on the north and fuuth (ides of the 
ilockadc. 

'i'hc hoiifts of the inhabitants of Fegue'are far from 
( ornmodioiis, agreeably to European notions of accom* 
rno Nation ; but they are at lead as much fo as the houfea 
of other Indian town.*i. There are no brick buildings 
if) Pegue, except fucli as belong to the king, or are de* 
dlraicd to Gaudma. 'Phe king has prohibited the ufe 
of biick or ilune in private buildings, from the appre- 
henlioii, that if people got leave to build brick houfes^ 
they might tredi biick fortifications, dangerous to the 
fecurity of the ftaie. The houfes, therefore, arc all 
made of mats or Hreathing boards, fiipported on bam- 
boos or polls. Being compofed of fuch combuilible 
matciials, the inhabitant ^ are under continual dread of 
file, againil which they lake every ptecaution. The 
roofs are ligiitly covered ; and at each door Hands a 
long bamboo, with a ho< k at the end, pull down the 
thatch * alfo anoihir pole, with a giaiing of fplit bam- 
* boo at the extremity, about three ftit fquarc, to fiip- 
prefs ilame by prclTuie. Almoil i vc ry hoiifc has earthen 


pots of water on the roof. And there is a particular 
clafs of piople, whofe bufinefb it is to prevent and cx- 
linguilb fins. 

I’EISI ICAR, in Bengal, principal in office. 

PEKSl-fCUSH, a line, tribute, or prtfent. 

PELI-i (Hr John ), an eminent Eughlli mathemati- 
cian, dclceiided from an ancient family in [.ineolnlliire, 
was bom at Soutliwick in iSiiffex, March i. if) 10^ 
where liia father was niiniller. Tie leieived his gram- 
mar education at tlie free iciiool at Stenniiig in that 
county. At the age of he was fent to *^riiniiy col- 
lege in Cambridge, being then as good a feuolar as molt 
inaiUrs of aits in that univerfiiy ; but though he wa» 
eiriineiitly Ikilkd in the Greek and Hebrew 4 .uigtingc% 
he never oflered liimfelf a candidate at the election of 
fehoUrs or fellows of his college. 1 lis pcrfoii was hand- 
fonic ; an- 1 btiiig of a llinng conllitntion, ufiiig little 
or no rtc taiions, he prokciitcd hia lludics wuth the 
more application and intenl’eHef:.'^ • 

In 1 62^ he drew iir^ '.lie “ Deft ription and Ufe of the 
Quadrant, writtjj,si for the Ufe of a Friend,’’ in two 
LookM ; thc^t^:rCglnaI manufciipt of which is Hill extant 
among hk papers in the Koyal Soe’ety. And the fame 
year he held a roirefpondence with Mr Briggs on the 
fiihjedl of logarithms. 

In 16^0, he wrote Modus fupputanJl Kphemeruhs 
jdjlronomtcas^ tfr. cul an. accummodatus / and, A 

Key to unlock the meaning of Johannes TirthemiiLs, In 
his Hifeourfe on Steganography : whic!: Key he imparted 
to Mr Samuel Hartlib and Mr Jacob Homeds. The 
fame year he took the degree of Mafter of Arts at 
Cambridge. And the year following he was incorpo- 
rated in the univerfity of Oxford- June the 7th, ht 
wrote A I.ctter to Mr Edmond Wingate on X^oga- 
rithms: and» Oft. 5. 16311 Cmimntailones in Cojmo-* 
^raphiam Aljbediu 

In 1632 he married Ithamaria, feeond daughter of 
Mr Henry Reginulles of Eondou, by whom he had four 
foils and four daughters. -—March 6. 1634, he finiH:ed 
his ** AHrononiical Hitlory of Obfervations of Heavenly 
Motions and Appearancts;” and April the icth, hfs 
Echptica Prognojlka^ or Foreknower of the Ediples, 5:c. 
In 1 634 he tranflated 'i he Everlalling Tables of Hea* 
venly Motions,” grounded upon the Obiervationa of 
aU Times, and agreeing wnth them all, by Philip I.anf. 
berg, of Ghent in Flanders. And June the i2ih, the 
fame year, he committed to writing “ The Manner of 
Deducing his AHronomIcal '[’ables out of the Tables 
and Axioms of Philip Lanfijtrg.” — March the ylh, 
1625, he wrote “ A Ecttcr oT Remarks on Gcllihrand's 
Mathematical Hifeourfe on the Variation of the ftlagne- 
tic Needle ” And the 3d of June following, another on 
the fame fubjeft. 

His eminence in mathematical knowledge wa^ no'.v 
fo great, that he was tiiouglit worthy of a Pn>fcflbr’a 
chair in that feience ; and, upon the vacancy of one at 
AmHerdam in 1639, Sir William Bofwell, tlie EnglilK 
Kehdent witb the States General, uied his inttrell, that 
he might fuccced in that Piofefforlhip, it was not fill- 
ed up, houever, till 1643, ivbeii Ptll was chofen to it ; 
and he read with great applaufe public Icfturcs upon 
Diophantus. — Iii 1644 he printed at AmHerdam, in 
two pages 4to, A Refutation of Longomontanus's 
Hifcuurlc,” Dc Vera Circuit Menjura. 

In 
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Tn 164^, on till* invitation of tli Pnncc of Oranf-e, 
lie rfitiovfd to t^c new rollege at lUcda* as IVofc*f*br 
of Mathematics, witli a f.ilary of 1000 ijuildtrs a year. 
1 1 is I. ha Malhijc>n'^ which he h id ail irefl'cd to Mr 
Hartlih, who in li.ul fent it to Dca Caitca and 

MiHcmie, was printed 1^50 at London, in iimo, in 
iMi^lilh, with the title of yin Jdt\i nf Ala*K'mtiiics^ at 
the end of Mr John Dnrie^a Reformed Library keeper. 
It is all'o pri»itcd by Mr Hock, in his Phili'fophical 
Colic Aions, N'" 5. p. 127. ; and is clleemed our au- 
thor’s principal woik. 

In 1652 Pill returned to England ; and in 1694 he 
was fent by the protedor Cromwell agent to the Pro- 
U'dant Cantons in Switzerland ; where he continued 
till June 23. 1658. when he fit out for Englandy where 
he arrired about the time of Cromwell’s death. His 
negociations abroad gave afterwards a general fatisfac- 
tion, as it appeared he had done no fmall fervicc to the 
intereft of Cherries I I. and of the church of Eng- 
land ; jfo that ne was cTi?l 3 r»iag;ed to enter into lioly or- 
ders : and in the year 1661 n?^ was inAituted to the 
reflory of Fobbing in EfTex, given by the king. 
In December that year, he brought nH^whe upper 
houfe of convocation the calendar reform^ by liimy 
aHiiled by Sanorofti afterwards archbiHiop of Canter- 
bury. In 167 he was prefented by Sheldon, bifhop 
of London, to the redory of Laingdon in Eflex ; and, 
ii[v>n the promotion of that bifhop to the fee of Can- 
terbury foon after, became one of his domeAic chap- 
lains. He was then dodor of divinity, and expeded 
to be made a dean ; but his improvement in the philofo- 
phical and mathematical fciences was*fo much the bent 
of his genius, that he did not much purfue his private 
advantage. The truth is, he was a helplefs man, as to 
worldly affairs ; and his tenants and relations impofed 
upon him, cozened him of the proAta of his parfonage, 
and kept him fo indigent, that he wanted ncceflaries, 
even ink and paper, to his dying day. ' He was for 
fome time confined to the King’s knch prifon for debt ; 
but, in March 1682, was invited by Dr Whitler to 
live in the college of phyficians. Here he continued 
till June following ; when he was obliged, by his ill 
A ate of health, to remove to the houfe of a grandchild 
of his in St Margaret’s church*yard, WcAminAcr. But 
he died at the houfe of Mr Cothorne, reader of the 
church of St Giles’s in the Field**, December the 12th, 
jfiS in the 74lh year of his age, and was interred at 
the cxpence of Dr Buiby, inaAcr of WcAminAer fchool, 
and Mr Sharp, redor of St Giles’s, in the reCiot’s 
vault under that church.— Dr Pell piihliAied fomc other 
things not yet mentioned ; a liA of which is as follows, 

T/'-S, ^ 

I. An Exercitatlon concerning EaAer; 1644, 

,2. A Table of 10,000 fquare numbers, &c. ; 1672, 
folio. 3. An Inaugural Oration at his entering upon 
the Profeflivfhip at Breda. 4. He made great altera- 
tions and additions to Khonius’s Algebra, printed at 
i.ondoh 16^)8, 4(0, under the title of An Introdudion 
to Algebra, tranflaled out of the High Dutch into 
Englifh by 'riiomas Blanker, much altered and aiig- 
n.inted by I). P. (Dr Pill). Alfo a Vrfble of Odd 
Numbers, Itis than loojoco, Aiewing thofc that are in- 
coTTpofite, &c. fupputated by the fame 'Thomas Bran- 
ktr. 5. His Controverly with Longo*aontanu8 con- 


cerning the Quadrature of the Circle ; AmAcrJam, 
1641^, 410. 

He likewift* wrote a DemonArati 'n of the 2d and 
loth bouks of Euclid ; w'lrVh piece was' in MS. in the 
library of Loid lirercton in Chclhirc ■ as alto Archi- 
nicdch’s Aienaii is, and the greauA part of Dlc.’phm- 
tus*s Ax books of Arithmiilc ; ot which aiitlior lie wn 
preparing, Augi.A 1644, a new editivin, in wha b be 
intended to cor'.ed the tranflat on, ai vl nwikr luw 
illuAration«. Ht dcfigncd bkcwiL to pid lifii ;in edi- 
tion of Apol!*>nins ; but la d it aliibs in M.iy at 

the defne id Goliiis, who was rng 'gai in an ».di*i >11 ot 
that author fiom an Arabic n inniiLripl, givci Imn at 
Aleppo 18 years before. Litun ot Dr PcU to .sir 
Charles Cavendilh, in the Royal Society. 

Some of his maniiferipts he left at Brut ton in 
CheAiire, where he rifidcd fome years, being the 1 eat of 
William I.ord Brercton, who had btcnhii pupil at Bre- 
da. A great many others came into the hands of Dr 
Buiby ; which Mr Hook was dcfired to iiic his endea- 
vours to obtain for the Sociity. But they continued 
buried under dtiA, and mixed with the papers and pam- 
phlets of Dr Buiby, in four large boxes, till 175^; 
when Dr Birch, ftcrelary to the Royal Society, pro- 
cured them for that body, from tlie trnihrs of J)r 
BiiAiy. 'I 'lic colltftion contains, not enilv JMl’s m.itlic- 
matical papers, letters to him, and oniirs oi tliofc Tom 
him, &c. but alio feveral nKinuici ipts of Waller War- 
ner, the maMiernattcian and philtdopher, who lived in 
the reigns of Jamei 1 . and Cliailes 1 

Dr Pell invented the mclhtnl ( I 1 air,' mg the h\cr,il 
Alps of an algebiaical calcnlii'., in a ptopei otder, in 
fo many diAindl lines, wiih the iiuiiibii idlixcd to each 
Aep, ani a Aiort defeiiplion of the upi .ition ur pur- 
cefs in the line. He alfo invented the chaiaitcr foi 
diviTion, for involution, lil for evolution * * 

PEI.LETIER (Bertrand), was bom .it iKiyorite <' 
in 1761, and very foon bejnn to difpitiy an infaiiabU ‘ 
thirii of fcicnce. It ftequcnily li.'.ppcns, however, tfiai" 
young men, Aiicertly deiiious of inilmdion, have no 
means or place where they can be aiTiitcil in the deve- 
lopemcnt of their natural talents, no nialitr who may 
point out the direct road to A icnce, and that ordei and 
method, without which the liVons of the indivldml too 
often lead him from the ol^cct of hi!> puifuit, inilcad of 
bringing him nearer to it. This was not the cale w'ith 
young Pelletier. He fouml every iidvaiiinge in his fa- 
ther’s houfe, where he received the Arlt ilcmeuts of ilie 
art of which be was afterwaids the ornament ; and his 
fubreqiient progrefs was made under D’.rcet, wlm ha- 
ving remaiked in him that fagacily which may be call- 
ed the inAim^t of fcicnce, admiitid him among ilie pu- 
pils attached to the chemical laboratory of the college 
of France, l ive years of conil.mt application and Ihi- 
dy under fiich a mailer, wiio was hiinfclf formed by 
nature, perfected by ixpcrieiice, and ati'edtionatcly dif- 
pufed towards his pupil, aAorded this )oung man a lioek 
of knowledge veiy uiuifiial at his age. I Ic foon gave? 
a convincing proof of this, by pnbhlliing, at the age of 
21, a fet of very excellent oblervations on the aiicnieil 
acid. Macquer, by mixing nitie with the oxydi'f ar- 
fcnic, had difeoveted in tlie relidue of this opci if ion 
a fait folnble in water, fufceptiblc of crylldlli/itou m 
telrahcdrdl prifms, which he denominate 1 the ucuMal 
U 11 2 a'-reiiicd 
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arfenical fall. It is the arfeniatof potalh. He was of tin. His firll expenmenls were made at Paris ; b{utI*« ndulrnn^ 
opinion that no arid cc uld decompofo it ; but Pelletier which he repaired to the foundry at Korniily, to verify 
ftiewed, that the fidpliuric acid clillilled from it '.U>es them iii the hr|.re way, 'i’he foilowiii^r year he was re- 
diferj»ap;e the' acid of arfeiiic. He flitwtd the tme ceived a member of the Academy of Sciences ?t Paris, 
caufe why the neutral arfeiiical fait is not dtcnmpoCiblc and fhortly altcrwards w'eiit U) I. a Ftie, wnth ikndaaiid 
in clofed vefTels ; and particularly the order of alhic.ty CJemral Daboville, to rdhll in txperiinents upon a new 
by which the fait it f« If isi fnrmed in the diltillation of gunpowder. Tx ing obliged, in order to lender his ex- 
the nitrate of potafh, and the white oxyd of arfeiiic. pci Imenls more dec i five, to pals great part of the day 
He explains in what refptdffl this fait difftrs from wliat in the open air during a cold and liuniid feaOm. his 
Macijuer called the liver of arfenic. l\lletter had been health, which was naiinally delicate, became confider- 
anticipated in this work by Scheele, by Bergman, by ably impaired. He began to recover his health, when he 
the academicians of Dijon, and by Beriholht ; but he again hecarnc the vidlim of his /cal for the fcience he fo 
pofleffed at leafl the n^erlt, in the iirll effiy of his fiicccfsfully cultivated. He had nearly perilhed by rt- 
powers, of having clearly dtveh'ped all the phenomena fpiiing the oxygenated muriatic acid gas. A violent 
of this operation, by retaining and even determining the attack of convulfive ailhina, which retnined during fe- 
quantity of gas it was capj'h’e of affording. After the veral days, was the firti confequence of this unhappy 
fame principles it was that he deeompofed the arfenlco- accident, 'rhe diforder tlren feemed to abate ; but it 
ammoniacal fait, by Ihew'ing how’, in the decompofition was incurable. The afliftance of art was infufficicnt to 
of this lad, the pure arfenical acid is obtained in the favc him; aud he died in onjli^ i ftj>fJ[ul^ *797» 
form of a dcliquchuit trlafs. In this work we may ob- of a pulmonary confumptj^Msr'^ft*^ iTielfdwer ot his age. 
ferve (he fagacity with which he was enabled to deve- PKNDULUM (W^e Encycl.), Ikiides the clfedtij. 
lope all the phenomena of thefe compofitiotia and de- of licat and coljh^n tlie length of the pendulum rod, 
com pofit ions, by tracing thofe delicate threads of feien- and of coiyift*^ on its ifochronifm, it may cettainly be 
tihe relation which conned the ferios of fads, and worth wlfiie, in the conflrudion of clocks intended to 
arc imperceptible to o’dinary minds. meafure time with the iitmoft poflible exadnefs, to take 

Encouraged by the imx-efs of thefe firll works, which into confideration the refinance of the iu , wdiich, by its 
he prehnicd with the lenlibilily of grateful attachment unequal denlity, varying the weight of the pendulum^ 
to hi.H inilruMor, he communicated his obfervations on mull in a fmall degree accelerate or retard its motion, 
the ervilallr/ation of fulphur, cinnabar, and the deli* The celebrated David Rittenhoiife, who paid paiticu* 

(|(KTeent falls ; the examination of zeolites, particularly lar attention to this fubjedl, ellimatcs the extreme dif* 
the falfe /tolite of Fribourg in Bnfgaw, which he ference of velocity » arifing from this caufe, athalfafe* 
found t() be mertly an ore of zinc ; obfcrvaiioiiB on the cond a day ; and 4 ie obferves, that a remedy dependent 
dephlogiilicatcd or oxygenated muriatic acid, relative on the barometer will not be ftridly accurate, at the 
to the abforption ( f oxygen; on the formation of ethers, weight of the entire column of air does not preciftfy 
])articnlurly ilic muriatic and the acetous ; and fevtral correfpond with the den£ty of its He propofea, 

memoiie on the operation of phofphorus made in the therefore, as a very fimple sud eafy temedy^ that the 

hrge w ay ; its convcifum into phofphoric acid, and its pendulum (hall, as iifnal, confids of an inflexible rod 

combination w'ith fulphur and moil metallic fubflances. carrying the ball beneaih» und continued above the centre 
It was by l»is opeiations on that moft aftonifliing pro- of fufpenfion to an equal (or an unequal) ditlance up* 
dmJbtni of I hemiflry, phofphorus, that he burned him- wards. At this extremity is to be fixed another ball of 
fclf fo dangcroufly as nearly to Iravc loft his life. After the fame dimenfioni (or greater or lefs, according as 
the cure of Ill's wound, which confiiied him to his bed the continuation is (hortcr or longer), but made aa 
for lix months, he immcdintely began the analyfia of light as poffiblc. The ofcillations of this upper ball 
(lie various pluin*^agos of France, England, Germany, will be accelerated by its buoyancy by the fame quai.ti* 

Sp iin, and Amuica, and found means to give novelty ty as thofe of the lower would be reiartied ; and thus, 
and iiuereil to his work, even after the publication of by a proper ndjuflment, the two clFeds might be made 
iSchccle on the fame objtdl. ^Fhe analyfis of the car- to balance and corred each other, 
boiiat of barytes led him to make experiments on aiii- Our author made a compound pendulum on thefe 

rnalp ; which prove that this earth i$ a true |ioifoii, principles, of about one foot in its whole length. This 

whctlicr it he adminiftcred in the form of the native car- pcnduhimton many tiials, made in the air S7 vibrations 
bonat of barytes, or whether it be taken from the de- in a minute. On immcrfing the whole in water, it made 
roinpofiiion of the fulphat, even though again combined 59 vibrations in the fame time ; flicwing evidently, that 
With another acid. its returns were quicker in fo clenfe a medium as water 

Clicmifls have given the name of Jlrofdum to a new- than in the air. (This is contrary fo what takes place 
ly dilcovered earth, from the name of the place where with the common pendulum). When the lower hob 
jt was iiill found. I'clhiicr analyfed it, and dif covered or pendulum only was plunged in water, made no 
It in the fnlohat of barytes. He likewife aiialyfed the more than 44 vibrations in a minute, 
verdiler of England, of which painters and paper-hang- PENNANT (Thomas, Efq.), fo well known in the 
eis make fo much ule. He ddoovered a procefs for republic of Utters as a writer of travels and of natural 
preparing it in the large way, by treating with lime the hillory, was an ancient Briton by birth, having drawn 
piecipitatc obtained from the dcrompolition of nitrat of his firil brdath in Flinifhire, in 1726. His family has 
copper by lime. By his pioceft., verditiT is afforded been fettled in that county for many centuries ; we learn 
equal irt beauty to that wluch comes from England, from hiinfelf that he received the rudiments of hia edu* 

He was likcwifc one of the firll chciiiifls who fliewcd cation at Wrexham, whence he was removed to Ful- 
thc poflibility of refining bell metal, and feparating the ham. &oon after this he was fent to Oxford j and ha- 
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Vcaoant. ving made a confidcrable proHclency tn the claflice, he 
applied himfclf within the walls of that univcrfity to at- 
' tain a knowledge of jurifpiudeiicc ; but we do not find 
■ . that he ever enteied himfeU of any of the inns of court, 
or followed the law as a profelTioii. 

The ruling pafCons of mankind are excited, and the 
future current of their lives frequently diredlcd, hy tri- 
vial circumltanccs. One of the greateft paiirters of our 
age was attraded with an irrefidible irnpulfc towards 
his art by the perufal of a treatife on it ; and we have 
the authority of the fubjcA of this memoir for afiert* 
ing, that a prefent of Willughby’s Ornithology, at an 
early period, firft gave him a turn for natural hiftory, 
which has never once abandoned him through the coutTc 
of a very long life* • 

Mr Pennant commenced his travels with great pro* 
priety at home, where he made himfclf acquainted with 
the manners, produdions, and curiolitiea, of his native 
country, befor e he fallied forth to infped thofe of other 
^nations. B 5 continent ; and not 

TSQly acquired confiderable additiJjlUkMtoowledge rela- 
tive to his favourite fludies, but becainNacquainted, and 
eftahIKhed a corrcfpondence, with fome ofStu^greauft 
men of the age. 

On his return he married, and had two children, but 
did not come into the family fortune until he was thirty- 
fevcD years of age, at which time he was fettled at 
Downing. 

Having loil his wife, he appears to have fet out once 
more for the continent, and to have formed an acquaint- 
ance with Vottairc, Builon, Haller, Pallas, dec. He 
had hy l^s time acquired confiderable reputation as a 
fcientific maoi having commenced his career as an au- 
• Fourvohthor to early as 1750. His Britito Zoology* efta- 
bliflied his reputatioii ai a oatnralift; and this received 
a freih acceffion of celebrity in confequence of his ac- 
quaintance with Linnaeus, and his intcrcourfe by letters 
with ail the celebrated naturalifli in Europe. 

Early in lito he had undertaken a moft interefting 
tour to Cornwall; and he now entertained an ardent de- 
iire to furvey the works of nature in the northern ex- 
tremities of the ifland. He accordingly fet out for 
Scotland, and in 1771 favoured the public with an en- 
tThreevolstertaining account of his Tour f* which was to well 
4to. received as to pafs through feveral editions. Not con- 
tent with tlie main land of Great Britain, he wse am- 
bitious to furvey the iflands in the vicinity, and accord* 
ingly penetrated to the Hebrides, and vifited Man. 

It is not to be fuppofed that he would leave his own 
country unexplored ; on the contrary, he minutely de- 
feribed all it? wonders. He did uol fail 011 this occa* 
fioii to pi^fent the world with the rcfult of bis enqui- 
ries, for in 1778 he commenced the publication of his 
ITwovoU Welch Tour 

. "in four years after this (1782) appeared the account 
i One vol. of Journe]^ from Chtftcr to London in which he 
refutes the vulgar opinion that it is unintercdiiig ; and 
in two years more his Arctic Zoology, an admirable 
work, greatly prized both here and in other countries. 

In 1790 appeared a quarto volume, fimply entitled 
Of London ; in which he obferves that this'work is 
compofed from obfervations, originally made without 
any view of publication. ** Let me requeft (lays he in 
the preface) the good inhabitants of London and Weft- 
miaftcr not to offended at my having ftuffed their 
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Iliad into a nutfi.cll; the account of the city ol Lon- f ru r 
don and liberties of Wellminller into a quarto ^ 

lumc. I have conclenrid into it all 1 could; orrifttd 
Dolbing that (nggeltcd iifilf ; nor amplified any tiling 
to make it a guinea book. In a word, it is done in 
my own insnucr, fiom which I am grown too old to 
depart. 

“ I feel within myftlf a ceitaiu mnuitor that w'ari'S 
me (adds he) to bang up my pen in lime, before iis 
powers are weakened, and lendcred vifibly inviaiud. 

I wait not for the admonition of friends. 1 havt the 
Aichbifhop of Grenada in my tye ; and fear llie iinhr. 
cility of human nature might pioduce in long worn 
age the fame treatment of my kind ad\iferj a^ pier 
Gil Bias had from his moil reverend patron. M} li- 
teraiy bequefts to future times, and more Itrimis c 1.- 
cerns, mull occupy the remnant of rr.y days. Thisel lUu 
my public labours.'* 

Notwithllnnding his parting addrefs, the cxamrl'* ^ ^ 
the Archbiihop of Grenada, and the concludu g h n- 
fence of ‘‘ I'aleie ^ we find Mr l\i,ia»u 

adventuring once more in the ocean literature, .it «i 
late period of his life, and tr)irg his fortune again v\iili 
all the eagerntTs of a young author. 

He accordingly piibliihcd the Natural Hlfiory of the 
parities of Holywell and Downing wiinin the pve- ^OnevoU 
ciiidts of the latter of which he had itiidcvl abi)i;t half 
a century. 

He alfo prefented the public, a very Ihort time be- 
fore his death, with a fplendiJ work, confiding (»t 2 
vols. 4to. tniitled The View of iiiiulooflan ; in the 
preface to which he candidly ilatea his motives for iliis 
new attempt. “ 1 had many folicitaticns from p*i;ai< 
friends (fays he), and a Itw wMilirs from perfor\s mi- 
known, deliviTcd • the public pi inis, to conv.r.ii to the 
preis a part, in the form in which the j^ollhum'ui- so. 
lumes might hereafter mnke their appearanc e. 1 luigl.i 
have pleaded the imprudence of thc:i!temj)t nt m\ time 
of life, of beginning fo aiduo is an undeitakiiig in luy 
71ft year. 

** I happily, till very lately, had fcarcely any admo- 
nition of the advanced feafun. 1 plunged into the fci 
of trouble, and with my papers in one Liurl, inadt niy 
way through the waves with the other, and brought 
them fccure to land. This, alas! is finite boafting. 1 
mutt fiihmit to the judgmint of live public, and lean, 
from thence how far 1 am to be cenfured for fogrievo'j' 
an ofi’ence Rgainllthe maxim of Arittolle, who fixe*’ the 
decline of human abilities to the 49th year. 

“ I ought to Hiuddcr, when I confidcr the wear a:v.l 
tear ol 22 years; and feel fliuckcd at the remaik t»f t'.t 
clegint Delanty, who obferves, * that it is generally 
agreed among wile men, that few attempts, at lealt in 
a learned way, have ever been wifely undertaken and 
happily executed after that period !' 

1 cannot defend the wifdom : yet from the good 
fortune of my life 1 will attempt the execution." 

Thcfc valuable volumes arc drawn up by Mr Pen- 
nant in the manner of his intioduftion to the Avciic 
Zoology. The plater, 23 in number, are admirably 
engraved, and one (the Napaul pheafant) is beautifully 
coloured. 

In addition to the lift of literaiy labours already enu- 
merated, is a letter on an earthquake felt at Downing, 
ia Flintfhire; in 1753 ; another inferted in the fairi*^ 

pubU- 
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jvir i iV.it p'/r. in i 7 ^6, on otMalliiM bottles ( ) 

‘ '* * cullvCitcd by him : his S^iun-f'ii* ol (^nadrupcJ.H, puhlilh* 

* I*' a, ‘’’J »n 177 I ; u p.H 7 \phlcl on the Militia ; a paper on the 

I'liiki y ; and a volnmo of Mih ellanim. 

Mr IViinant attained academical lionourA of all kinds, 
having l*ad tho cUi^vce of LI.. 1 ). conferred on fiim by 
the nni\t‘rrit\ in which he was ediu aKvl, he was a Fel- 
low of tlie Koyal Society, and a nicndKr of the Sc^ciety 
of .\iUii|\iaric‘o, a Fellow of the Koyal Soenty of Upfal 
in Sweden, a member of the /Vinencan I’hilolophical 
Soeiety, an honorary member <d' i!ie An.;!o- Linincan 
Society, ficc. 

'Fhe ample fortune kft h’m by bis fatlur enabled Mr 
f\'nnant to keep an hofpitahle table, and alfo to piefcnt 
the profits of fevera! of hia works to public iiillltutions, 
paiticulavly the Wclfli charily-lehool in Gray Viim-laiic. 
iie ttieoura^srcd fcvcral enpjravcrs by his patronage, and 
was not a little fervieeablc to the advancement of the 
f.nc arts. 

In 1776 he married a fecond time; on which occa- 
fion he became united to Mifa Moflyn, filler of his 
neighbour, the late Sir Roger Moftyn, in Flintfhire. 
'Ff e l.?tter part of his life was ehearful, and he fcarcely 
felt tlie approaches of old age. lie died ut his feat at 
Downing in his 7 2d year. 

1/e has left fcvcral works behind him in MS. under 
the title of Outlines of the Globe; and as a proof that 
it w ill be a very voluniinuus and interefting publication, 
it is only ncceflaty to obferve, that 'ihc View of Hin- 
doollan compofed the xivlh and xvlh volumes. 

Mr Iknnant pofTefled a well-compacted frame of 
body, .nil ('pen and intelligent afpeft, an active and 
''luaiful difpofitioii, and a vivacity wdiich rendered him 
;ilw nya cntertalriing, as well in converfatlon as in writing. 
M liorgli rot without a lhate of iTi*fcibllity, his heat t 
was kind and btncvolcnt. lie was exemplary in the 
lolalions ofdorneilic life, and fcnGbly felt for the di- 
ll ri/res of his poor neightcur^, wliofc rtlitf in frafons 
of hardPiip he promoted with great zeal and liberality. 
IJi , candour and freedom from ordinary piejudices, are 
fuHicii ntly difphyed in his writings ; amd Scotland was 
forward to eonhf>, that lie was the firfl traveller from 
iliis fide the Tw'ttd, w'ho had vlfitcd the country with 
Tio uidVicmlly fpirit, and had' fairly prefenicd it under 
it^ f.ivour.ible as well as its lefs picitfing afpedi. As a 
wiitcv, bis (lyle is lively and expreflive, but not petfedb- 
iy coMCii. llift pvindples of airaugement in zoology 
aie judiciou.t., and his deferiptions charadtcriftic. If in 
nuiio of hi« later woiks a litll? vaiiUy appears, and a 
piop^'ii/ity to think that important to the world which 
was fo to himftir, it may readily he pardoned to one 
a- ho ha<5 .dfoi-d'-d fuch copious and valuable entertain- 
.r.riit to the publ’c. His iidiiie w’ill live witli lionuur 
;u the liteuiiy hillovy of his c(>i'iitry, and his memory 
will be cheiiihed with refpeCl and ;ill'cilion by his iur- 
' i' irig friencL. 

I'LNNA'l UL.\ (See KjkyJ.), A fpccics of this 
!ti hitl.ciTo uudcicribed, was dil’covered by l.a 

, ^ I idcirtinVic nrnr N» ilka, lis body is of a cartilagin- 
ous fubiluixc, .mk: a c\liiulriLdl f.irm ; lU head, .urn- 
<d with two Ijttic horns ot the fiiriL fuhilance, pre- 
fenta a fpherical fguie ilaitcd at its anlerit.. exlremi- 
ly. This part is co^• red with fiiiall papili.s., fume of 
which arc viliblc at 1), ami which feivc the purpofe of 
i'nall mouths, by means of which this aiiiinal fuck.-, the 


blood of fiflics, making its way as far as poflihle into Pfpuffh. 
the flefh ; the extremity of its body, whicb always pro- 
jects from the filh, appears like the feathers of a pen ; 
theic feathcr-like fubllanecs ferve as excretory veflels ; 
for on making a flight preflure on the animal, from the 
greater pait of thele cartil.iginous barbs illued fmal! 

«*ropR of a very limpid liquor : at the bafe of ihefe 
barl's, and Uiu.'^tb tbe body, arc placed two laigc car- 
tilnginouH tlinads, of wdiieb our author could not ima- 
gine llic ufo, for they are not univerfally met with ii* 
each individual. 'Fhe circulation of its blood is readily 
obfetved, it forms a complete revolution about once in 
a minute. It is probable that this animal is only able 
to make its way into the bodies of different fifh when 
it is vei7 young ; and when, it has once buried itfcif 
there, having abundance of nourifhment, its head in- 
creafes confidcrably, and the two horns with which it 
is furniflied nectflarily form an obftacle to its regrefs, 
which is a remarkable inftan ce of the forefigh t of Na- 
ture, fincc it is deftine^J»«^! 7 riroimiHea^ aE tkc cxpencc^ 
of another. The ts^tffia^la, of which we have g^ven froja^ 
Mattiriere a figure, was found by him at the depth of 
more tlm^m inch and an half in the body of zdiodon, 

PEl^SCH (John Chriilopher), one of the greateft 
theoretic muficM’Hns of modern times, as we are told, 
was born at Berlin about 1667 ; and became fo ^arly a 
proficient on the haipfichord, that at the age of 14 he 
was fent for to court, and appointed to teach the prince, 
father of the late King of Pruflia. About 1700, he 
came over to England, and was retained as a performer 
at Druiv Lane: it is fuppofed that he aflifted in com- 
poftng tlie operas which were performed there. While 
he was thus employed, he forebore not to profeente his 
private iludies; and thefe led him to enquire inch the 
mufic of the ancients, and the perufal of the Greek au* 
thors upon that lubjedf. The abilities of Pepufeh, as 
a pradlical compofer, were not likely to become a fonree 
of wraith to him : his mufic was corrcA, but it wanted 
variety of moduhtfon. Uefides, Handel had got pof* 
ieffion of the public ear, in the opinion of whofe fnpe- 
rior merit he readily acquicfccd ; and chofe a track for 
himfelf, in which he was almoil fure to meet with no 
ohfirudion. He became a teacher of mufic, not the 
praAice of any particular irdtrument, but mufic in the 
abfolute fenfe 01 the word, that is to fay, the principles 
of harmony and the fcicnce of pradfical compofttion ; 
and this, not to childicn or novices, but in very many 
inftances to profeirorB of mufic ihemfclves. 

In 1713, he was admitted to the degree of Doftor 
in Mufic at Oxford, and continued to profccutc his 
Hudie*! with gieat afliduhy. In 1724, ht; accepted an 
offer fiom l)i* Berkeley to accompany him to* the Ber- 
mudas, and to fettle as proTcfl'or of muiic in his intend- 
ed college iheie ; but tlie fliip in )vhidi they failed be- 
ing wrecked, he returned to London, and married 
i ranccfca Margarita de TEpine. Tliis^ perfon was a 
native of 'I'lifcdiiy, and a celebrated fingci, who per- 
formctl ill fome of the firll of the Italian operas that 
were reprefented in England. She came hither w'ilh 
cine GicIkt, a German, and from this \r.nnedtion be- 
came (lllflngullhcd by the invidious aopellaiion of Grr- 
t’crs yVj. Afterwards flie commenced a new connec- 
tion with Daniel Earl of Nottingli.ini, who had defend- 
ed the orthodox notion of the 'rnnity againfl the heretic 
Whilbn; and to this coniiec^tioii Rowe, in imitation of 

Horace’s 
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Horace’s, “ Ne iit ancill?e tlbi amor -pudori,’* 
ludcs : 

Did not bafe Gnber’s Ptg inflame 
'I'hc iobei Earl of Nottingham, 

Of lobtr fire defeendtd? 

That, carcleis of his foul and fame, 
To play-houfes he nightly came, 
And left church undefended. 


She continued to fing on the flage till about *718; 
\%hen having, at a modeif computation, acquired above 
ten tluiufand guineas, (he retired from the theatre, and 
afterwards married Dr Pepufeh. She was remarkably 
tall, and tt-markably fwar^hy ; and, in general, fo defti- 
tute of petfonal charms, that Pepidch feldom called her 
by any (uhtr name tlian Hecate, to which (lie is (aid to 
Lave aufwtrcd very readily. 

The change in Pepufeh’s circumftances by Marga- 
rita’s fortffPRl ll^T Iftjtfii^ption to his (ludies: he 
miflic, and he purfued tl of with 

atrdoiit. At the inftance of Gay arn 'tch, he under- 
took to compofc, or rather to correft, th^ for the 
Beggar’s Opera. His reputation was now a^ great 
height- He had perufed with great attention thofe 
fevcral ancient treatifes on Harmonics, piiblifhed by 
Meibomius, and that of Ptolemy by Dr Wallis ; and 
the difficulties which occurred to him on the perufal, 
viere in a great mtafure remored by bis friend Dc 
Moivre the mathematiciao, who afllfted him in making 
calculations for demonftrating thofe principles on which 
the harmonic faience is founded In conlequence of 
ihefe Sudiesf he was efteemed, in matters of theory, 
one of the beft muficians of his time* In 1 757, he was 
chofen organift of the Charter-honfe, and retired, with 
his wife, to that tenerablc manfion. The wife died in 
i‘740i before whiclahe loft afon,his only child ; fo that 
he bad no fource of delight left, but the prcfccution of 
his (Indies, and tire teaching of a few favourite pupib, 
who attended him at his apartments. Here he drew up 
l-hat account of the ancient genera which was read be- 
fore the Royal Society, and is publifhed in the Philo- 
fophical Traufaflions for O^lober, November, and De- 
M-mber, 174/) ; and, foon after the publication of that 
account, he was chofen a Fellow of the Royal Society, 

He died the 2cih of July, 1752, aged 85 ; and was 
buried in the chapel of the Chaiter-hqufe, where a tablet 
with an infciiption is placed over him 
f PEKCUSSION, Force of Percussion, is the 
name by which mechanicians dillingiiiih that faculty of 
producing motion, or making, other ferjiihle mechanical 
imprtflions on bodies, by means of the (Iroke of a body 
in motion. It is ncaily thi fame with />/«_''■ ‘ ''nly, 
it would fccm that the very fcrupulous ami reliucd hffeci 
U>*limit the attention to the immciHaU c.uifc t/f the mo- 
tion, or other effedt produced j to the lomr thing that 
is diifercnt, both from the force fuppofed to be inherent 
in the moving body (a hammer for example), and the 
fiibfequent motion aiid penetration of the nail which is 
driven by it. We may venture to fay that it ia need- 
Ufa to attempt any invettigation of this It is 

hid, with all other caufes of all other elfei^l'^ in the iiiii- 
verfe, in impenetrable darknefs. If we ullett <.n the con 
ftitution of our own mind, fo far as we can know it by 
experience and obfervation, and on Uie manner ia whicli 
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thus al we draw conclufionF, \vc mufl fee that the knowledge I'^rcutlu. 

of the efficient caufc of any effeft is unattainable ; for v— ^ 

were the iutervenlug fomething pointed out to in, ami 
clearly conceived by in, wc ihoiild tiud it jull as nccef- 
fary to find out why and how thin (onHthing is con- 
nedied with each of the events which we obfcivc it in* 
variably to connedi. 

But a knowledge »»f the force of percuflion, in as far 
as it may or may not be diilingulfhahle from other 
forces, is not unattainable. We can learn as nriuch, 
and no more, concerning this, as coiu in.ing anv other 
force; and we can contemplate that cii^urnitai ce which, 
in our opinion, is common to it wiilv all other iV.retp, 
and may perhaps difeover other circurrdlances in whicli it 
differs from thtm. But in all this dilqinfiiiiin, it nl ou 
that it is only events, which we conceive to be the cl.a- 
ra^eriftic tffefts of the caufe, that we conterr-pldie. 

Percuflion, confideted as an ctfert, chaiattenlb.c (.fa 
particular faculty of moving bodies, became aii obj.'.-t uf 
anxious refeatch, almoll as foon as philo{()p)uMR liig m 
to think of motion and moving forces at all. 'I'he an- 
cients (as has been obferved in the article ImtulsiuN; 

contented themfclves with very vague fpcculii- 
tions on the fubjedt. Galileo was the f.rll ho con * 
fidered it as a meafurablc thing, the objed of mat hem a- 
ticai difeuflion; being encouraged by his piccioub diTco- 
very ofthe laws of acceleiated inutioi), and the vciy ic 
fined meafure which ihtTc gave him c.f rhe poww ot 
gravity. It was a meafure of the heavinei's, not of the 
weight, of the body ; and this was mcalurcd by it', accc- 
leratlou, and not by its pn li’ure. Et*coiiiagcd liy he 
hoped to find fome fiiclx meaiure of the foicc 1 1 pcrcuf- 
fion, which he faw fo inuI^at^•ly romic»?Led with motion ; 
whereas its conniption w ith prelTirc was far from bein^; 
obvious. He therefore tiud to ronvcit the terms; 
and as he had found a meafure f»f il:e prcHiire of gra- 
vity in the acceleraticn of motion, he tadiavoiircd tf 


find in prefTure a mt;*fi'ri of the force of piiciduo- 
arifing from this iucclcui'ior:. He tndcaxoiircd to find 
the number uf pounds, whcTc prefiiirt is equal to ihr 
blow of a given body, moving vvith a giviii vilocii) 
'rhe velocity was known to him v.illi ^rtJi pni iljm-, 
by means of the height from wliidi the hall mud fall 
in order to acquire it. it leems pretty clear tlrU per- 
cuflion may be nnafured in ilus way ; for ii body QU 
ing from a height will pieice an uniformly tcrricioun 
body to a certain clcgreo, and no further ; and ixpiri- 
mc*nt (hews that this degree of penelraliun is very jire- 
eife and conflant. The fame body, bcii g mtrvly 1/iid 
on the tenacious body, will piiutrnte to a fmall rUpth 
by its weight. J.aying more weight on it, will make 
it penetrate deeper; and a ccitain wcigjit will Oiakt it 
penetrate as deep as the f?ll did, and no deeper. Thus, 
percuflion fams vc’-y caiily meafurablc by wei».dit, or 
by any prtfliirc fimiUr to that ot weight. It appears 
that Cirtldvo made i xpcilments with this view, and that 
he was dilappolnted, and obliged to acrpjiefrc in ilie 
opinion of Arlflotle, that percuflion and wtiglii arc in- 
comparable. He propofes, theiefore, another experi- 
ment, nsmtly, to drop a body into the ic'ile of a ha- 
lanee from greater and greater heights, till at lalt the 
blow on the fcale raifes a weight that lies in tlie other 
fctilc. This oflers ilfelf fo plaufibl) , that vvi au pi’’- 
fiiaded that Galileo tried it ; but as he makcb no ince- 
st tiOQ- 
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T crcu nion. tlon of the rcfiiltSf we prefume that they were unfatis- 

faCtoiy. 

Neither of tlicfc experiment* eouhl give us a meafiirc 
of the force of pcicnffion, if this force he any thing 
(iifyertr't from the forces which are cxcitid or brought 
.nlo action f)y percufiion, in the manner ilefcrihtd in the 
iirtii'Ie Impulsion, Supp !, When tfie ball corncs into 
pfiylical contact with the fcale, it begins to coniprefs it. 
'rhis comprefljon begins to ttrctcli the 11 rings by which 
the fcale is fupported. Thcfe pull at the arm of the 
hahnee, and caufe it to prefi the centre- pin a little 
liarder on its fupport, and to bend tlic balance a little, 
and caufe it to pull at the cords which fupport the 
other fcalc. That fcale is pulled upwards, dimiuiniing a 
h’ttle its piciruie on the ground, and preHlng it harder 
to the incumbent weight. Thefe forces are CKcited in 
jiifcrljinn from the one fcale to the other, and a fniall 
mo r.etit of tmie clapfes. Thu reaftion of the fcale di- 
nuMifliLS, but d'>ts not inflrntaneotifly annihilate, the 
velocity of the fulling ball. It therefore compadfes the 
fcale Hill more, ll retches the threads, preflea the ful- 
crum, and bends the balance Hill more (becanfe the 
weight ill the other fcale keeps it down). The vclo- 
‘•ity of the falling ball is rapidly diminiihed ; the ha- 
lance la more bent, and pulls more flrorigly upwards at 
the threads of the other fcale ; anj, ^hna preflee that 
hale moil ffrongly againft the incumbent weight, gra- 
li'ially uimmiincatiiig more and more motion to it, re- 
moving It fartbci from the ground, till, at laft, the mo- 
tion bt comes tcidiblc, or fo oonfiderable as to difengage 
fomr delicate catch as a figiial. The experiment is now 
iinilhtd; and the mechanician fondly thinks that, at this 
:nf\anr, the prciiure excited by the percufiion, between 
the oppofite fcak and the under fide of the incumbent 
weight, is jiill equal, or but a very little fuperior, to the 
pn lliire of the incumbent weight : and, fince the arms 
of the balance are equal, and therefore the prefTures on 
the two fcalts are equal, he imagines that that weight 
(xfits n prefTurc equal to the percufliou of the falling 
bull. 

Ibit all this is mifconception, and alfo falfe realbn- 
ing. It is not percufTioii that we are mculuring, but 
the preffures excited hy pcrcufljon, on the two fcales. 
And lluft: preffures are the forces of clailicity or expan- 
liventfs, belonging to, or inherent in, the particles of 
tfie balhi and the fcales ; forces which arc brought into 
action by the approach of thofc bodies to each other. 

rcafoiung is alfo crroiieoin; and w'C fhoiild be mif. 
taken if we think tliat the preffure a^iially exerted is 
equal to that of the weight in the oppofite fcalc. It is 
greater than tlie mere preffure of that weight. Tht rc- 
adion of the oppofite fcale on its load was precifely 
equal to that weight before the ball was dropped from 
the h.ind ; and, had the ball been equal to that weight, 
and iimply laid into the fcale on wluch it falls, it w'ould 
have made no change on the mutual prefTures of the 
fcale and the other wiight ; it would only have relieved 
tlic ground from the prellurc of t.iat weii^ht, and would 
have lirought it on the threads which fiippoit its fcale. 
The preffure of this fcale upwanU iniifl he iiicrcafed, 
before it call Hare th,. weiy/i.i feiifd ’y from the gioiind. 
How much it mull be iticrtafed depends on the fpringi- 
iiefs of llic IimIcs, cordt., and beam. By a proper ad- 
‘jUllrneiit of ihelV partmilars, the apparatus will give us 
dniol any meafure of pcicuflioii that wc choofc- b’or 
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this reafon, the improvementB made on It hy Gravefando I’crcuf^ 
arc of no value. 'I’lie fame reafoniiig, nearly, may be 
applied to the mealvircnients of the force of percuflion 
by means of the penetration of full bodies. 

Galileo mentions aciother veiy curious experiment, 
by which he tliouglit that he Icid obtained a juil nu a- 
iiire of perculfioii. A vefill, hlVil with water, was 
fiifpended on the arm of a balance, with anolin r vcfi^l 
lianging from it, a gieal way below. All was exactly 
balanced by a weight in the oppofite fcalc. By means 
of a fuitablc contrivance, a hole was opened in the 
bottom of the upper velfel, without dilhirbing* the c- 
qiiilibriiim. As foon as the water iffiied, a*^d wlule it 
was falling througli the air, that end of tlie balance ‘ofe; 
but when the water llruck the lower vefl’el, the equili- 
brium was reftored, and continued during the whole 
time of the cHlux. Hence Galileo concluded, that the 
force of the firoke was equal to the weight of the fall- 
ing water. But we HfdP"tfl^Whfervations^ 

made on this in ti»^tfrlicle Impulsion, willcop/^ 

vince the that this conclufion is far from being 

legitimat«<^Bcfides, the ftroke, in any one inilant, is 
made ify thofe particles only which itiike in that in- 
ilant, while the whole vein of water between the veffela 
is neither aiding by its weight on the upper veiTcl, nor 
by its ilroke on the lower ; and we (hould conclude 
from the experiment, that the force of percuffion is in* 
finitely greater than the weight of the linking body. 

Indeed this is the inference made by Galileo. But if 
we have recourfe to the experiments and reafontngs of 
Daniel BernouHi, in the article RmtTANcit trf' Fluid: ^ 

Encych we iliall find that the feeming impulte oa the 
lower velfel is really a fnoft complicated pure prefibre, 
and of moft uncertain dete^maition. The expeihnent 
is valuable, and gives room curious reSeftions. We 
have repeated it, in a great variety of forms, and with 
great changes of impulfe, and fometimes in fuch a nnanner 
that no impulfe whatever can obtain, while at the fame 
time a quantity of water was falUng, unfuppoited by 
either velfel. In all the trials the equilibrium remained 
undii'lurbed. We were obliged to conclude, therefore, 
that the experiment. afforded no mcafure of percufiion. 

Indeed we were of this opinion before making the trial, 
for the reafons juft now given. 

We cannot fay that the fiibfequcnt labours of philo« 
fophers have added much to our knowledge of this mat- 
ter. Mr Leibnitz had contrived his whimfical doArine 
of living and dead forces. The adlion of gravity, or of 
a fpring, is a vis viva, when it adiially produces motion 
in the body on which it ails : but when ^ ftone lies on 
a table, and prclfcs on it, this prtlfurc is a <>ij moriua. 

Its exertion is made, and m the fame inilant deftroyed, 
by an oppofite vis morfua, Evh of thcfe exertions* 
would have produced a It [ginning of motion (fomelhiiig 
different from any the fiTialiell local motion) ; and the 
fum of all would, after a certain time, ^lave amounted 
to a fenlible motion and velocity. TJicre feems no di- 
ll conce])tion to accompany, or that can accompa- 
ny, ihib language. And, as a proof that Leibnitz had 
no dill' lift conceptions of the matter, he has recourfe 
to this very experiment of Galileo in fupport of his ge- 
rcfifi of a fenfible motion from the continual exertions ot 
the vis martua ; and he concludes that the force of per- 
ciillioii is infinitely, or iiicompaiably, greater than pref- 
lurc, Lccaufc it is the fum total of an infinity of indiv.- 
I dual 
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dual fycrtlong of vh mnrtua. Nothing but the autho- 
rity which Ltibriitz has acquired on the continent, by 
the zealous efforts of his piiitizms, could txenfe our t i- 
king up any time in conii leting this unintelligible dif- 
courfe. Surely, if there is fuch a thing as a ^?/.r 
it exiilb in the rnovitig water, and its ioipullions are not 
continual exertions of a e/.r tnorfua. Nor is it polfible 
to conceive cofiti::ual impulfe, nor a beginning of mo- 
tion that is not motion, &c. &c. It is paradoxical (and 
licibnitz loved to raife the wonder of bis followeia by 
paradoxes) to fay that perciifhon is infinittly greater 
than prefTure, when we fee that prelfure can d(» evety 
thing that can l>c done by percuflion. Nay, ]*2uler* by 
far the molt able fiipporier of the do6^iint'>(d I^eibiiitz 
about the force of bodies* in motion, usually compares 
thefe two forces ; and, in his Commentary on Kobins's 
Artillery, demonllniles, in liis way, that when a niuf- 
ket bull, moving with the velocity of lyco feet per fe- 
coiid, p erictr a tcB f ve inc hes into a block of elm, the 

\ force of Its pcrcTiHion la f*9^(^tiines its weight. John 
lUjrinoiiIIi rellrirts the infinite of peicuflion 

to the cafe of perfectly hard bodies fo<: this rca- 

fon alone, fays, that there can be none fuChun the uni- 
verfe. lint, as this jullly celebrated matmhnaticlan 
fcouts with fcorn the notion of attractions and repuU 
Jions/ he muii allow, that an ultimate atom of matter 
is unchangeable in its form i which we take to be fyno* 
nymoua with faying that it h ^erfe^ly hard. What 
ttuift be the refult w one atom in iviotion hitting ano- 
ther at rtft i Here nauft be an inftantaoeom produc- 
tion of ,a finite velocity! 'and an infiiji&o perenffion. A 
. which neducea Yti ab^tttVa to fuch fubterfages! 

i th^ mind fiK^vliuaaling ooiateinplations, 

, ItPLAHA- 

tr6it;,df tfielawi^df 'f he whdk language on 

the fttbjcA if full Mrfidhiiee and obicuritiee% In cr- 
uder to reconcile fhie i^ntte magnitude of . percuflion 
with' the obferved finke magpituae of ita ittfeAsi they 
fay that thepreflurc! dr inftantanjROQf effort! has the 
fame relalioti to the fbre^ of percuflion that an dement 
has to its integral ; and in maintaining this aflcitiont 
they continually confider this integral under the exprefs 
denomination of a fum totaly robbing l.eibniu*s great 
difeovery of tiie infinitefimal calculus of every foperio. 
rity that it poircfled over Wallis’s Arithmetic of 'Infi- 
nites, and really employing all the erroneous practices of 
the method ol indivifibles. We look upon the ftrange 
things which liave been inculcated, with pertinacious 
zeal, in this doctrine of percuflion and vires vivsty as the 
mod remarkable example of the errors into which the 
unguarded ^iifc of Cavalerius’s Indivifibles, and of the 
lxibnit%ian notion of the infinitefimal calculus, have 
led eminent mathematiciaiA. It is not true that the 
greflure, and the iilumate force ol percuflion, have this 
relation ; nor has the prefliire and the refuiting motion! 
which is miilaken for the mcafure of this ultim'dtc forcfi 
any mathematical relation whaicver. The relation is 
purely pli^fical ; it is the relation of pure caufe and ef- 
fe^ ; and all that wc know of it is their condant 
conjurid\ion. The relatuni of fluxion and fluent is not 
a mathematical or meafuruble relation, but^a connec- 
tion in thought ; which is fiiflicient for making the 
one an indication of the other, and the nieafurcs of the 
proportions of the one a mean for obtaining a incafurc 
of the proportions of the other. In this point of view, 
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the relation of prefrure to motion, as the mcafure of the I'.rc -'.Inn. 
force of percuflion, vrJimtLs tl.ut of fluxion and fluent,^ — .i^ 

but not the fame. 

Much has been laid by Irir ['Ki/ai'S of Mr Leib- 
nitz about the incomparablcncfs of puiriov aiui T)c»*ciif- 
fioii, and many experiimnial proofs have Ikcii adduct d 
of the incompa’-able fui ei io* iiy of the l.itter. Biilfiii- 
gcr fays, that the picllurc ol many tons vmII not caiife 
a fpike to penetrate a block of haid oak half lo iar as 
it may be driven by a vc ik tn.trj with ' * :^f a 
mallet; and that a imidcnuc blow \^irh a hanwnti 
will fliiver to powdei a dim oiid, whkli would f.airy i 
mountain witliout being hurt by its pul’uic. L\»v, wtn 
Mr Camus, of the Academy of Parih, • jl.iiin* h Caiic- 
lian, and an eminent mechanician, la) i il m he bt .u t Lv-d- 
tii bullet quite flat with a harnmer t)f onv j wticl.t, 
without much force ; and that he found th ii . pv^und'. 
weight would not have flattened il ir.ore Ouiii thb h'ow ; 
and he concludes from thence, that the fiicf tf il.e 
blow exceeded iro pounds. J In fe, to be lu-e, art ic- 
fnaikablc fadts, and juliify a more inniutc coiifidtiatioii 
of a power of producing certain tllec^s, i-, (d Uc- 

quently and lo uftfully emplo)e*. }’i:r, .it ilu l.tnsc 
time, ihtfe arc all very vague exp, j.id tlxy- 

do not authorife any pieciie CoiitliiiM ihcm. 

Mr Camus faying “ wiiliout miiLib lorcf, ' n.-riki's 1 ; j 
pound weight, and his 200 pound W( iv;fit, of no ule 
determining the force of the blow. J Ic would li:i\c ;-i. 
ven more precife and applicable da: a lor his d.iciiioc,, 
had he told us from what height the liaiioi ts ml [ 

fall ill order lo flatten the biillLi to this dt^;’i'C r.ui 

even then we fhoiild not have obtaiiud any r.t.n. 11 nf 
the force in atiiial exertion during the flattening 01 the 
bullet ; for the blow which could fl uten tlie bullet m i 
longer or uflioi ter time, would uiup.tflionably have ijccu 
lefs or greater. 

All the paradoxes, obfcuriticB, aiul puz/liuj^^ diilic il- 
tics, in this fubjciS;\ difaiipi-a’-, if wc leave om •)♦ ur 
confi deration that uriin tell igibk force, v. hich 1.. Iiiiq-o- 
fed to preferve a body in inulion or at uJl ; ;u.i* 'f wc 
confider both of thefe flates id body as ioiuiitto i> v.'Hk b 
will continue, unieis fome adequate canle opciaic a 
change; and if wc fmihii grunt, that lueb c.juks do 
really ex ili in the univtrfe, however unknown iIkit na- 
ture may be by us ; and, laltly, if wc dcknowledp;c, 
that the phenomena of elalliciiy, ixpauliveiiek, colic- 
fion, gravity, mignetifni, clcdtiiciiy, are indications of 
the agency of fuch caulcs, and that tlicir actual ext 1- 
tkins, and the motions and changes cor.ltqin.iit on tlu Ic 
exertions, arc io invaiiably connected with paitituldr 
bodies, that they always accompany thtir appeal mice 
in certain mutual relation^ of diltance and pofiiion : —if 
we proceed thus, all the pluiiomer.a of colhlion xmII be 
explained by thefe caiifcs alone, wiihout iiq^poling the 
exifleiicc and agency of a caule dillinCt from them all, 
and incomparable witli them, called the roKCk of pkk- 

CUSSION. 

For it has been fufliciently demonftrated in the ariicic 
Impulsion ), that that property of langibli. co- 
herent matter, w’hich we call ferjni opeiaitr. as a 

prefTure during a certain linall portion of nme on both 
bodies, climliiilhtng moie and more the motion of the 
one, and augmenting that of the other, as the c^imjiiLf- 
iion of one or both nicrcafes, till at lull they feparate 
with fciifible velocities. In fume very fimpJe or per- 
X X fpicuouB 
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IVrci]ITi >n. fpiciio’iW t afrs, wc know vvli;it this prciTiire is in ivcry 
« infant of the a^tuin. Wc can l»il how n-aiiy piiiiiij.8 
at tlIV, will cxcit the iaim* picfluic. We can 
111 ’ the whole ijtirati. of thij |nclhiic, and the fpjcc 
along whu’h ii s excrud ; and, in f>ich a cafe, wc can 
fay with prtcilion what motion will be gciicratcd by 
this continued and varied prclTurc uii the body which 
was at red, ami wliat dlininnlion will be nude in tlic 
motion of the oilier. All this can be done in the cafe 
l*late XJLl of a ball A (fig. 1.), moving like a pendulum with a 
fmall velocity, and llriking a fiend* r elailtc hoop B, 
alfo fufpended like a pendulum. We can afcertaiii 
bv experiment, before the collirion, what preflure is 
t'tcefl.rny i\>r comprclfing it oru inch, onedialf, one- 
hiiirlh, he, Kti«uvi;’g thii. and the w'ught of the 
hoop, and the wviglil and vdocitv of the ball, vre 
can tell ivery rrcufiifiance of the collifioii — how long 
the compufTion enntliineb — uhut is the greatell com- 
picffion - how far the b*>Jies have moved while they 
were aiding on eeuh otlur— and wdiat will be the fimd 
motion of eai h: — in Ihort, tvciy thing that aiTords any 
mark or inealurr of a force of pcrciifiion. And wc 
know that all this is produced by a fotce, familiarly 
know'll to U9 by the name of ehll icily'. Which of all 
thefc ciicnmllances (hall be called llie percuifion, or the 
fiirce of percufTiiin ? la it the ultiindtc or greated pref- 
fnre occationed by tlie comprelTion ? This cannot be, 
becaufe this uhru' will not be proportional to the final 
change of motion, which is generally taken as a nica* 
fiirc ot lilt percullion when a change of motion is its 
only obferveil cfi.v^l. 

\Vc know tint another perfe^lly elalllc body, of the 
\iiTiC weight, and ibnick by the fame blow, and acqui* 
jing tlic 1 -m*: fi-ial velocity by the ilrokc, may not have 
billalncd il.e tenth nart of the piefTure, in any one in- 
i\ lilt of the tolhlMMi, if it bail only been much more 
rotnprtifililc The greateft mutual prefTurc in the col- 
I’fon of n billi-ird bdll is perhaps looo times greater 
thill it is 111 a friiliar colldion of a foot-ball of the fame 
wclydit. 

Wc alio know degree of roinpreflion will break 
hoop, and vvhat prcffiirc will produce this cono- 
pic(fit)n. 'I'hen fore, (hould the fra6lure of the body 
be conliilcied as the mark and meafure of the pcrcuf- 
lion, w'C know what blow will juft produce it, and bc 
exhaufted by fo doing. In (hort, we know every mark 
and meafure of pcrcuiTion which this hoop can exhibit. 

We can incrciifc the flrengih of this hoop till it be- 
comes a lolid di(k ; rnd we fee clearly, that in all thefe 
forms the mode of aiding is the fame. Wc fee clearly 
that it la the fame when, inftead of tlic folid dilk, it is 
ail chilic ball ; thcicfore every thing that can indicate 
or meafure the percuflion of an elaftic ball, is explained 
W’ilhout the operation of a peculiar force of pcrcuffion, 
even wlicn the ball is fhivered to pieces by the blow. 

Nor is tlic cafe mateiially different when the bodies 
arc foft, or impel fccdy tlafiic. When the ftruck body 
is uniformly tenacinu% it oppofes a uniform rcfiftancc 
to penetration, and its motion will be uniformly acce- 
lerated by the adlton of its own te..acity during the 
whole lime of mutual action, except a tnliuig variation 
occafioned by the mere motion of the internal pails, 
independent of their tenacity. If wc knew the weight 
ncctf^ary for merely piuetrating this mafs, and the 
wtighjl aud Yv.lucity of the penetrating body, we can 


tell how long it mull be refifted by this fo’re before Pcrci.fli 
it^ iiiltiul velocity will bc aniiihilaled, and ibtrcfore 
bow far it will ptiu'tiate. We h-ive ivied this with 
deal, birch, w'illo'w, and uThi r woods <»f uniform 
iCKtiiie, and with naiU liaviug the body lo’iitwlnt 
(leiidcrcr than tbe end, that tbeie might uot bc an irre- 
giilavity oecafiontd by a fiivlitioii on the fidrs of the 
nail, contiriunlly incieafiug a. the penetiation advanced- 
Wc made the haunner fall from a confidfrablc height, 
and hit the nail wiili great accuracy in the direction ol 
its length, by fixing it i«) the end of a long lath, move- 
able round an axis The refuhti coirtfpouded with the 
calculation witli all the preeilion that could be delired. 

lUil it d*H's iioi veliilt liom all this agitcrinent, that 
the (oree, exeili*>u, or e(hct,,ul a blow' with a hammer 
is equal to the p'-rOiuc of any number oi poiiiidb what- 
e\e;-. 7^hcy aie tilings that *.auiiot bc compared ; and 
yet the force *ipt.iaimg in the penetration by a blow is 
i»*> way diOertiit fp-m a piefiurc. It is a phylical 
bhind'ir to eonq'r.ie llii^ii ii tl^ Mit Pll n ^filmfi ab- . 
fciifa is the depth ufi^tiietration, and the ordniates 
as the rtfiftauej^^wilh any preniiic whatever, 'riiis 
area exprefiiM the fquaie of a velocity, and its (lip.s 
hounde#‘*Dy pirallcl ordiivites indefinitely neat each 
other, are as the decremeutii of this fquare of a vel*)- 
city, occifioued by a preirnre, afting almoft unif^irmly 
along a very fmall fpacc, or during a very fttaJl time- 
It is an abfurdily therefore to funi up thefe flips as fu 
many preiTutes, and to conlider the fum total as cap^« 
blc of expreffiug any weight whatever. Such a parallo* 
giim is peculiar to Leibniu*s way of conceiving his infi 
niiefitnal method, and it Could have no place m the ge« 
nuine method of 'fluxtona^ < tt is this mifconcepwii 
that has made Mr Leihmti afhd 'his foUowera fuppofe 
that a body, accelerated by gravity, retains iti it a fum 
total of all tbe prefTures of gmyity accumulated during 
its fall, and now forming a vU viva* Suppofing that 
it requires a preiTure of twenty pounds to prefs a Cm 
pound fhot flowly through a mafs of uniformly refift- 
ing clay ; this preffure would carry it from the top 
to the bottom of a mountain of fuch clay. Yet this 
ball, if difeharged horizontally from a cannon, would 
penetrate only a few yards, even though the clay (hould 
rctift by tenacity only, independent of tiie motion loft by 
giving moihn to its internal parts. I n this experiment, the 
ttf moft preffure exertetkduring the motion of the ball did 
not much exceed the preffure of twenty pounds. In tliis 
comparifon, therefore, percuflion, fo far from appearing 
infinitely greater than preffure, would appear much 
lefs. But there is perhaps no body that refills pene- 
tration with perfed uiiifonuity, even though uniformly 
tenacious. When the ball has penetrated to fonie 
depth, the particles which Sre before it cannot bc fo 
eafily dirplaced, even although they had no tenacity, 
becaufe the particles adjoining are more hemmed in by 
thofe beyond them. We have always obferved, that a ball 
impelled by gunpowder through water rifel toward the 
furface (having entered horizontally through the fide 
of the vcflel at feme depth), and this fo inucli the more 
rapidly as it entered nearer to the furface; The rcafou 
iH plain. 7hc particles wliich mull bc difplaced befoVe 
the ball, efcape more eafily upwards than in any other 
diredioii. It is for this reafon chiefly that a greater 
weight laid on the head of a nail wfill caufc it fink 
deeper into tlic wood ; and thus a great weight appcari, 

to 
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«ffiop.tahc corrv*ncnfurablc with a e^rcat force of pcrcuffion, 
Alfo, while a hnllrt is fl ittciilng more and rtiorc under 
:i h.'iunuT during the proguls of a blow, it is forcad 
iiig luukr the hamrrtT ; more particles are refifting at 
once, and they fin 1 more difiieulty in efFc^tiiig ilicir 
cicaoc, being harder ftpice/.ed between the hammer and 
the anvil. The fimc increafed rtfiftance inuft obtain 
wliilc it i'l flattrninir more and more under the quiet 
prefTiire of a w'eigbt ; and thus, too, a greater weight 
appears to be commenfiirablc with a grtaler blow. 

After ail, however, a blow given by a fallrg body 
imtil: excite a prcHurc greater tlian fts mere weight can 
do, and this in any degree. Tims, fuppofe Ali (fig. 
2.) to reprefent a fpiral fpring in its natural uneon- 
fl rained dimeiifions, landing upright on a table. I.et 
ah be the abfeifla of a Xxwcmlhh^ whofe ordinates 
: /•, &c. arc as the claftic rcaftion of the fpring 
when it is comprcfTcd into the lengths c It gfji i &c. 
Suppofe 4iiat, vdlfifl it .is compre^ed into the form CD, 
/ \it .will juft flipper t the weiglit of a ball lying on C. 
"^-hen c d will be a rcaAion equal li&|t}ie weight of the 
ball, ?nd the reftangle ae df will exprefs the fquarc of 
the velocity which this ball would acqtiii^hjy falling 
freely through a c. If therefore the ball be gently laid 
on the top of the fpring at A, and then let go, it will 
dcfcend, compreiTin^ the fpring. It will not ftop when 
the fpring has acquired the form QD, which enabled k 
to carry the weight of the tiall gently laid on it. For 
In this fituation it has tcquh*ed a velocity, of which the 
fquare is reprefented by the ligure a df (See Dyna- 
Micif ^uppi it wilt comprefs the fpring into 

the length g b% (ach that the Urea cghd\A equal to the 
If the ball, tiftoid of being gently laU on A, 
be dropped from M, ijt 'wiD comjprefa iho* fpring into 
fuch u length i that thc erea iei k is equal to the red* 
angle and, if the fpring cannot bear fo great 

comprelCon, it win be broken by this very moderate fall. 

Thus we fee that a blow may do things which a 
confiderable preflurc cannot accomplifhi, The accounts 
which are given of thefc remarkable tlfc&B of pcrcuf- 
fion,»with the view of imprefling notions of its great 
efRcacy, are generally in very indefinite terms, and 
often without mentioning circumftances which are ac- 
ceiTory to the effed. It would be very unfair to con- 
clude an almoft infinite power of perculTioni from ob- 
fervlng, that a p-irticlc of fand, dropped into a thick 
glsfs bottle which has not been annealed, will fhiverit to 
pieces. When Mr Bulfinger fiys that a moderate blow 
will break a diamond which could carry a mountain, 
he not only fays a thing of which he cannot demon- 
Urate the truth, and which, in all probability, is not 
true ; but he omits noticing a circumllance which he 
was mechanician enough to know' would have a conli- 
' ckrahlc fharc in the efted. We mean the rapidity with 
which the excited prelfure incrcafes to its maximum in 
tlic cafe of a.blow. In the experiment in qiieftion, this 
happens inUfs than the millionth part of a fecond, if the 
velocity of the hammer has been fucli as a man would 
generate in it by a very moderate exertion. For the 
blow which will drive a good lath nail to the head in a 
piece of foft deal with an ordinary carpenter^ hammer, 
imift be accounted inoilciaie. This we have learned by 
experiment to be above 25 feet per fccond. *l'he con- 
neding forces exerted between the particlcfi of the dia- 
mond may not have lime fufficient ^'or their excitation 


in the remvitc parts, f> ns to ilian* the derangrm^nt Ptr-i.lfi)n 
among tliem all, in fmli a inaniicr tli.it it may he fo H . 
model 'ite in each ai iu>t to amount to a difunion in any 
pait (jf the diamond. We fee nuny iulHiiees of this 
in the abrupt handifVrt; of bodies ol tender and fiiablc- 
tot lire. It is pait'y (Aviiig to this that a ball difeh.i.“- 
ged from a pillol will go throujrh a (beet of paper llathl. 
ing on edge without throwing it dnvui, which it would 
ccriSfnly do if thrown at it by the hand, 'riie con- 
ne^Iing forces, having time to act in this lall ca drag 
the other parts of the paper along with them, and indr 
union is preftrved. Alio, whin a g’Tat v.'tight is laid 
on the diamond, it is gradiwlly dimpled by it ; and thui 
inclofing many parts together in the dimple, it oblige^', 
them to act m concert, and the derangement of each is 
thus diminilhed- 

We flAtlcr ourfelves that the preceding obfervatlon? 
and refledlions will contribute fonKwhat towaids rcm(>- 
ving the paradoxes and myftcries which diferedit, in 
fome degree, our mechanical fcicnce. If we will not 
pertfnaciunfty conjure up ideal phantoms, w'hich, p«rr- 
haps, ramio/ ex 111, but content ourfelves with the lliidy 
of that tangible malter which the Author of Nattir^* 
has prefented to oiir view, we ftiall lip.vc abundant em- 
ployment, and lhall perceive a beautiful haimony thro’ 
the whole of natural operations; and (hill gradually 
dkeover more and more of thofc nvitinl adaptations 
which enable an atom of matter, although of the fame 
precife nature wherever it is found, to act lucli an un- 
ipeakahle variety of par in, acemdirg to the diver lity of 
its fititations and the fcen&on whicli it is placid. If 1 
mind be “ not captivated by the harmony of Inch fwcet 
founds,” we may pronounce it “ dark as Erebus, ?.nd 
not to be trufted ” 

PERFECT NuMBtR, is one that i; equal to iltc 
fum of all its aliquot parts when added together. 

Eucl. lih. 7, def, 22. As the number 6, which is rz 
1 -f- 2 -f- aliquot parts ; a!fo 2^, 

for 28 =r I + 2 + 4 -b 7 -f 14, the fum of all its ali- 
quot parts. It is proved by Euclid, in the lilt p’tip. 
of book the 9tli, that if the c«)mm(.)n geometneal fc’^ies 
of numbers 1, 2, 4, 8, 16, ?2, &c. be contiriiicd to fueh 
A number of terms, as that the fum of the faid feries 
of terms ftiall be a prime number, then the product of 
this fum by the laft tcim of the feries will be a perfect 
number. 

PERGUNNA, in Bengal, the fubdivifion of a di- 

ftria. 

PERKINISM, the proper name of wdiat we muft 
think an impofition attempted to be put upon the world 
by Dr Perkins of North America. 

'I’hongh the phenomena of electricity had been long 
familiar to the philofophers of Europe, it is well known 
that a philofophical tlicoiy ot thelc phenomena was 
firft formed by a tranfiilanric pin'lofopher. In like 
manner, though the clifeovery of C^alvaui, under the 
name of tm'uual ehUrkity (lie Gai.vanism in this Sup^ 
phfnait)t had occupied the attention of rnaiiy of the firft 
phylicians and philofophers i»f the old world, it was re- 
ferved for a phylician of ilie new', to apply it to the 
cure oi a number of diftf.fes. Evciy pliflnu»pht:r c'f 
America, however, lias not the fagacity of flie^l^hda- 
dclphian fage ; nor muft Dr Perkin.', o»- his admian I c 
lurprifed, if we treat not iiiCDinprihtn' blc niyilicdin 
with llic rcfptdt due to a thiory Jbunded on faCis. 

X X 2 We 
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Wt arc told by the fc^n (a) of rival of Franklin, 
that before the newH of Galvani’s difeovery had leaeh- 
ed America, he had uljftrvct^ fevcral I'henomena poiiit- 
i:i^^ out the fnfi lienee of metals in cafes of pain. The 
brfl remaikablc iucideut th-it prcfeiited ilfrlf to hi^ no- 
t ICC was the fndden eiHUradion of a niufi le when lie 
\»ah perfoimiri^ a chi*up;ical operation. Thi'i, he oh- 
f'TVvJ, regularly to(»k pl.u:e wlienevcr the point of the 
nieldllic iiiltrument w.in pul in contact with the mufclc. 
iSlruck with the m.vtUy ed the appeal auee (U Mr Per- 
kins lure that the appearance was new ?), lie was iiuUi- 
red to try the points of wood niut »»llicr fiibi^arices ; 
;uid riO contraction lakuig place on tin. fe experiments, 
he ll'cnce inferred that the phenomena could be aferibed 
only to the irnuence <»f the metal. Ahoiil the f.ime 
lime, he obferved tint, in one or tw'o cafes (and if his 
practice fiad bien great he might have obferved that in a 
thcmlaiid calcs}, a ceiratioii of pain had enfued when 
:t knife or binect was applied to ftparatc the gum from 
n tootli previous to extracting it ; and in the fame year 
lie difei^vered, that momentary cafe was given, in a few 
iii/lanetii, hy the accidental application of a metallic in- 
lli'iimcnt to iiiiianie<l and painful tumors previous to any 
iiK i‘ioii. 

’^Pln fe arc the judicious reefonings and alTcrtiona of 
.1 dutiful thild, who, having jirohably heard of Lcib- 
'.iil/.*s t I.iinio to lome c>f Newton’s difcoveiies, was dc- 
I rniincd to pvt in a liuiiiar claim for his father, to a 
//i.or, III lead, ot the difeovery made by the celebrated 
piofef'or at iiolognu. He h:\s not, however, copied* 
with fiiviiity the conduct of the Lcibnit/ians. We do 
not remember ;ui inllance where any of them attempted 
to eleviitc the fame or the merits of their maAer above 
tlie fame and nu rits of Newton ; but, according to out 
author, the piirfuits of ( ralvani and his European pu- 
pils fink iiito iurtgiiificsnco, when compared with thofe 
of the iivuifritlantic phyfjcian. 

'Phis is evident ; for wlieii the phyfiologiAs of Europe 
wur tiig:'g«d in experimenting on the denuded lUTvet 
aiid rmiicles of the Imallcr animals, with a view to af* 
certain the agency of this ii:comprehenlible property in 
tlnrri, Dr Perkins was profecuting a feries of experi- 
Tiiciits, which confilled in applying externally, to parts 
allcCted with dife^dV, nictalH, and compounds of metals 
of every defeription which occurred to him, and con- 
ill lifted into vaiioiis forms and frzes. The refwlt pro- 
ved, that on drawing lightly over the parts afFc^ed cer- 
tain inllrurnenls, termed tnitlors^ which he formed from 
metallic fahilances Into pointed fliapes, he could remove 
moil of thole topical difeales of the human body, where 
ail extra dtgree of nervous energy or vital heat was 
pnlent ; iiiiltfs fuch difeafe was lituated in lome of the 
inieriial vifccra, too remote fiointhc part where the in- 
lirumeiiLs could be applied. 

The difeafea which have been found moft fufceptible 
of the influence of the tradtors arc, rheumatifm, fomc 
gouty afft-dions, pleurily, ophtlialrnias, eryfipelas, vio- 
lent fpafmodic convidiions, as epileptic fits and the 
locked jaw, the pain and l\vi.rtiiig attei>ding contufions, 
inflammatory tumors, the from a recent fprain, 

llie painful tffeds of a n irn oi feald, pains in the head. 


teeth, and inrhfcd moll kinds of painful topical affee* I'erlcinllj 
lions, excepting where the oiguiiie llrudiiie of llie part 
is Icilroycd, ris in wound ulctiy, -'xc. luul ’ g 

alio where oils or Ibmt other non condut'tiiig liibdincca 
:i*‘c prefent. 

Ibil w'e have other ttllimonics than th )fe of 1 )r IVr- 
kins and his foil hu- the iulhicnre of the trai'tors. Mi 
Meigs, profclfor of natural philffjphy at New haven, i:i 
a letter on Dr PnkiiisVi dileovery, conceives the prin- 
ciplcn of inctdllic iiTiiahility as fo little iinderlb^od, diat 
he will not pictcnd to explain how the traC'toTS pio-luec 
ibcir cITlCIb ; hut feerns fall lied in finding that the el- 
fcdls are produced. After Hating an experiment on 
his ow»n child, eight yc:-».rs of ?ge, very dangeroiilly ill 
with a piripncnmonle comphunt, and to which the 
tractors gave tdmoll inlluntaiicous relief, he f:i> , “ 1 
have iifed the trat^lors wdth fucci fs in fevcral other cafes 
in my own family ; and although, like Na-iman the Sy- 
rian, I cannot tell why the waters of Jordan Jliouid i-c 
belter tlian Abana and •Fhaf'par, rlverB of Damafens ; f 
yet, fince rA/fn^/j^has proved them fo, no realonii^ 
can cliange the opinion. Indeed, the caufes of all 
common fa^s are, we tb'tnky perfeilly v/cll known to 
US ; ar.J it is very probable, fifty or an hundred year a 
hence, we flrdl as well know why the metallic tratlors 
/hottld in a few minutes remove violent pains, as we 
now know why cantliaridea and opium will produce op* 
pofite efTedts ; vxxi we fiialt know but ^ery tuik al>oat 
either, exetptihg^^f.” : 

Mr Woodwarp, profrflor natutki philoib^ty at 
Daitmouth, in a Uttar aSlb 6ni tha fame fubje^l, j^a fta« 
ted a number of foixeUfui cxparilit^ihitarin ptiit of thie 
head; face, teeth,, and in dff< d'f i' fprain, . ' V ’ ’ ' 

Df Vaugbam. % memUf <»'^^:!]Hkilaiclpb{a 

fociety, has lately piiblUi)^:^|d^nipus t^raA oh: GaU 
vanifih, . the pbjed of whi^b acootma tor tlie in- 
flutnee ofthettadora in removinj^ difeafes. After a. 
citation of ninnerotts eaperiments made on the nerye^v 
and mufelea of aminalt, he obferves, ** If we only take 
an impartial view of the operationi of* Nature- lierfelf, 
and attend diligently to the analytical inveftigationa . 
of the afcircmtntiOQ|^ experimentalills on this fublimc 
fubjed, I think the fceptic mull admit that the prin- 
ciple of nervous energy is a modification cf ele^ri- 
city. As fenfation is depend'-int on this energy, a plea- 
furable fenfstion, or what may be termed a naioral or 
healthy degree thereof; then certainly pain, or fiipcrfcri. 
fution, can only depend on an nccninubition of the elec- 
tric fluid, or extra degree of energy in the part aflVcl* 
ed. On this principle the problem admits of eafy fc>- 
lution ; namely, that the metals, being fuiccptihic of 
tin's fluid, conduct the extra dtgrtt of energy \o paits 
where it is diminiflied, or out of the fyllem aicogcihcr, 
reltoring the native law of tleCtric equilibrium.” 

Wc truft we are not fcepiics ; and yet we fed not 
ourfdves inclined to admit any part of tlii^ theory. We 
have leen no proof that nervous energy is a modification 
of dcv^ricity ; and we think that we have (iurfclves 
proved, xXi^t ^alvanifm and eliflricily are in many rcfpctt» 
different; but we (hail not be much I'urprilcd if we 
fuon fee ^ demofijlral'ton by fomc Ametican or German 

philofopher. 


(a) Sec a pamphlet, enililcd The Influence of Metallic Traftois on the Human Body, &c. by Benjamin 
Douglas Perkins, A. M. ion to the difeoverer; or a very good abridgement of it in the firil volume of the Fhilo- 
fophical Magazine. 
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irkinirm philofoph^r, that the foul of man la t coropofition of revVwer) whh a flron^ proof r»f ihe coiifKleiice pLu rd 
filver and zinc. One of tlufc Id/rca has laleiy difcovcr- in this rc.ntdy by A.vuvl iran/fiilanlir phih/fophc; I'r 
td, that the fymploms of putrefm^lion do r.ol conflilute Willard, it app’idl a red hot piect* of ir< *i »o .i 

an evidence of death, but that the application wait on hih fnijrer, at. d burnt hlrnfrlf very, foerc 1 v, in 

of wttah will ill all cafes afeertain it beyond the pufli- order that he niijdit bt r. hi\(.d by the 
bility of donht ! A y>ropcr application teiiainly will ; aie faid lo have jovcii him rale in \\\n fnec«iri\e exjjc- 
for when the rerkiniit i.-i doubtful whelhei his T/*».tient rimeiitb. '^rhe author ailfis, * rr. ur. Imvs. lubmliud to 
be dead or alive, he lias only to apply the inu/./le of a fimilar mcaluiea, in order to r.x/t; /c/.i ■ the ifliCu. [ 
loaded pi Itol to his temple, and blowout hid In-aina ; af- once formed one of live, who burtird on-filves fo tint 
ter which he may faftly fwear that ihe man is dead. blillcrs w»*ic railed, to make tlie txpenmen! ; wc ?.ll (. !»- 
I'Vom the Philo fophical Ala\>a%ine^ we Icaui that* Pro- tamed relief in a few miiniies.’ 
feflor Schumacher at Copenhagen, made experiments “ This /.eal for knowledge is tndy etbtying 
with ti actors of brafs and iron on ten patients in Frc- cially as the ti actors ate geMcrouily picfevrc.^ t 
derick's holpital at Copenhagen. Uc tried alio trac- public at only five guineas a pair ; ami it is clear ib.»t 
tors of ebony and ivory, which are faid to have cured a one pair would lufiice to curt* all the bums ami Il-I 
pain in the knee ; with others of filver and xinc ; a'^d of a Ia»’ge p^Tiih. \\ liy are not fucli Uk uleni t>. "v s- 
lorne of copper and lead. By the two lait, pains in meiits rej)eyted here If Mr l*erkins, or any :i(1.m* 
the knee, arm, and face, are faid to have been mltlgv of the difcovciy, woiiL! fnbmit to h::vc m led hot p r 
ted. According to M. Klingberg^a experiments, ih:a run into foire part of his Nxly not necf iriry to i .* 
remedy was of iifc in malum ifchiaiicum ; and according (into iLat favt fi*'Ltrc hnnuuPs //>//«#./, r* ecu rdieg' f«» I'l,!- 
to thofe "of M. Steffens, in malum^chialiLvm and me- ler, for example), in any public coffee lionfc wiji.i. •; .. 
grim. According to M. Bang, the pains in fome cafes bills of mortaliiy, and would artc*ua:^i the w. • ‘ 

were increafed, and in others allayed. According to in prt fence of the company, in itn iniimfi-, i>r I i I : • 
M. Blech, the tra^ors were of ufe in hemUrama and as many hours, by means of ihc traci('rj, l}:<. niu.t lin . 
gouty pallia in the head; and, according to M. Hahn, hearted infiJcl cy^uld not rc:id lu_Ii d ’.r. o idr-n ... 
in rheumatic pains in both (houlders. The princrpal Why trifle with iutcnidl in'l miipatrons, ' Jilii a 

* * ^ -- - • outward and \jlible hgn might he ;dfjii!rU 

ifm, appears to be a letter of Profcflbr ./\bilgaard, in •• Mr Perkins hns taken tome p^tins, in ihc fiifl p..ir 
whofe opinion Perkina’s tvA&on will never acquire of his pamphkt, to fliew that the opcuiri; n ot hi^; ro.N i#- 
vuue in mediciiitf nod! /caredj even have the not derived from animal in our upiuu n, 

merit of beiofea pallttitivet bwt,,irt a ^yfical point of this is an iinneeeba*y y itci: (d* iiouble in Jh.-l i,.', 
viewthe thinks theyAfftrve tb^fiiuiition of phyfxcians, where the! e is a coniiai t iucceirum (»i’ llnnl.ir j.'tntMi- 
•iid^pil|iticalairly of Mankind (he fays) iiOliS. 'I’hc Hj/r^u/a i/i-i\,s/ii,j/ ill, 

SitJlittip bavopaid‘ td^%^ genuine p»ott lyri s of this my lb 

yrhili^ elcAricity ^ humaa body; otherwife Vtt were, indeed, reii»ieed,on Di IVrkim/s accoiinr, 

they would know that produced on it by find that the Corm4:<^.hcui Society hid only n.ium 

our beds is na nAttci' .of ihdilfcrcnGe. If the feather him as a Mcfmeriii ; we trcinblcd li If he llu.uld have )> 
beds and hair maUTtfies, arc perfe^y dry# the per- put into the inquilitui iui Inuid.s ut the olj woincn a 
fep^wbo fleeps'oh them is in an infuhted ftate ; but the white witch.’’ 

coottaty is the cafe if they are inot|b. ' He three limes 4 'his may be ihomdit too ludicjoiH a tre «irnrnr d 
removed a pain in the knee* by Sicicing the tra^Ors, difcovcry which proftffeb to benirk m.inkiud imi i . 
one on each fide of the knee, fo :deep through the have tn a ted this difeovtny with ic non I'm fs, would h.iw- 
llockings that the point 8 touched the fisin. He remo- degraded the profclFion of a fcicmii.c c-iiu:. A s i 
ved a rheumatic pain in the head froin a lady by the the very cu’^cs pretended to have been perfonned il, \ 

fame means. M. Kafn, by the traAors, relieved, in not of themfi Ives throw fiiffieient ridicule over the il i- 

others g«nty pains of the head and megrim; and in covery, Mr Pei kins informs u®, that In iomr intlam n, 
himfclf, a rheumatic pain of the back, which, accord- the metallic infliu nee, when excited by dilKicnt per- 
ing to ins fenfations, was like a conftriAion in the ccl- fons, proJacis didertnt tfledts. lixyjenimiits made t.. 
lular liffiie. M. Herholdl, from his experiments, con- afccilain the pm'nt, proved that there vic.c yn.riuiis wl.-i 
fidcrs the tffeA of the iraAots as iudtfinile and relative miglit ufe the traAors for any length of time, in ^^.i- 
B8 that of other remedies. Pie, however, faw relief cafes which were fuitablc for the operation, and dh*- 
• given Hy tlicm in the llrangury in a cafe of lyphilis. ducc no perceptible efleA ; when by pi icing them 
M. Bang alfo, at Soroe, ■freed a man from a violent the hands of another pcifini, who fliould perform i!u: 

gouty pain in the thigh, by drawing the traAors 2CO opriation preciitly in the fame maimer as ht-fme, the 

times over the alTeAcd part. M. Jacobfeu hkewife pain or inflBininatioii would be removed dircAly.” 
found benefit derived from thefe traitors feveral times Hence he cndeavourB to prove that the influence of rhe 
in the common hofpital at Copenhagen. M. Tode traAors is Galvanic, by an argument as ahfurd as the 
tried them alfo in rheumatic pains, looih-ache, and in- pietciidcd faA on which it is founded, 
fiammation of the cycij and obferved that they neither “ On the application (fays he) of /inc and filver to 
did good nor harm. the tongue, the fenfaiion of taftc is very flight to loinr, 

"On fume of the attefted cures inenlioiicd Jp Mr Per- while with others it is very ftrong : — w'hen the experi- 
kins’s pamphlet, an able writer in the Monthly Review menl is applied to the fenfe of fight, fome aie hardly 
has made remarks fo very pertinent, that wc cannot re- fenfiblc of it, while others obferve a llroiig flafli ^ But, 
fufc ouifelvee the pleafure of tranfenbing them, not lo mention that neither ebony nor ivory can foim 

At page 54. of the pamphlet, wc meet (fays the part of the excitatory arc in Ca/vanl/m, though we? 

T • have 
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n fiiu Jiave ftcn them Imih employed fucrfPfril^y ns tiB(f^ora 
^ by a iJari'ib iVrklu'l^i it is cnoii,.'’'! to (^blVrv»% that the 
(h^FcruJt tfteds the CVilvaiiic mctpla nn ciifFt:*'ent per- 
l(»Ms i^epeiiJ. upon llio JifFerence of Ihu^iirc of the or- 
jpins of fenfation in the patients ; whereaH the difFertnt 
rffeds of the metallic tradors refiilt, accordinej to this 
account, f:om the difTirerce of It’-iidtirc in tlic orirans 
of fc life of the various operators! N^y, wfiat ii ftill 
more cxtuordiiiaty, if any tb'n^r can he mote ex^raor- 
dinarf than this, is, that the value of the iradori de- 
pends, not unon the tmjterui/s of which they arc made, 
or they^/V/ of the manufaduror, l»ut upon fome incon- 
reivable virtue conveyed by Mr Ptrkius to the perfon 
of him by whom they are yV./. This we learn trom a 
pamphlet publiihcd by Charles Cunningham Long- 
worthy, furgeon in Bath ; who informs us, that he fdli 
traitors by cummijjinn from Mr Pci kins the original ma- 
nufadurcr in London. 

After this article was fent to the prefs, and thus 
much nf it printed, we received, from a friend in Lon* 
(hm, a copy of Mr Pcrkin&'s laft publication on the 
e Tnr Kn-- fubicit ; in which he endeavours to repel the objec* 
t '/ -tiruis urged by Dr Hnygarth and others againft the in- 
' metallic traitors. Had wc not been 

' '■ pvcvit>uny convinced of llie fallity of Perkinifm, the 
pcriifal of tJiis ])ainpblct would have removed from our 
minds every doubt ; for we will venture to fay, that it 
ii not in the powTr of Dr Haygarth, and the whole fa- 
culty united, to bring more complete proof than Mr 
I'erkin*? has here brought, that what he calls his fa* 
♦her’s ti'tj'-overy has no claim to rank otheiwifc than 
with the difeovery of Melmer. See Animal 
fwhu lincycl. 

He gives indeed 250 caf-s, which arc attefled to 
h.ive been fuccifsfully treated by the traders ; but at 
leall an equal number of cafes were atteiled to have 
bteii (iirceisFully treated by Mcfmcr and Ids partifaua; 
and fix lim'’*! that iiiiinbcr of cures were faid to have 
oceii miiiirjiloiifly performed at the tomb of the Abb6 
Paris (Sic Pas is in \\\\%Svppl.} Wc would willingly 
allow, howtver, that thefe aUeftations ought to draw 
iho Attnulon of men of fcicncc to the fubjed, did not 
the author himfclf betray a want of confidence in the 
rradors, by his own arguments in their favour, end by 
Ills caution to the public againll counterfeits. He feems 
didted to C'mfder thLir iaiiativc influence as rrfultkig 
entlrLly fiom his patent, 

l)r Ifaygartli having faid that he pcrfo«-med cures of 
the fane kind with thofc of which Mr Perkins boails, 
bv ihe proper application of tradors made of ftnovd ; 
and having added, that “ if any perfon would repeat 
tiu fe experiments, it Oiould be done with due folcm- 
.iiity,*’ in order to W’oik upon the imagination; our 
author rt plies, by putting the following qucllion; “ Is 
there a fugle pofleflor of the patent nuioHic traders in 
jCnglai vvho h?s frequently tiled ihcm, and will fay 
that thi^ frajd is nccefl’ary to make them ptrfor:r 
cures s'* Inllead of Hnfwcrlng for the rnglllh pofllflurs 
of tliefc valinblc inlKutiicntii, we heg leave, ir our turn, 
to ails', if there be a fugle i.vpLTt clufinll in Great Bti 
tain vvho can underllansl tliH quell ion ’ii anv oil.er 
fcnle, thnn as inudying ih’t the virtue of the r.adors 
Fcfidcp jn the patftii ? I'hi*', howevu, appears llill more 
p.ilpahle i‘ji the caution to the piihhi*. 

Among ibc various ariilices lys Mr Perkins) 
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which have been employed by certain intcrefted perfons, Perklnl^ 
1 have to mention the mean attempt to circulate fa/fe l*croufe^ 
traifors, and from the failure uf thcle to throw dilcre- 
dlt upon the difeovery. Three inltance.s of this kind 
have occurred lately. Complaints having been made to 
me that my tractors would not cure the dileafes for 
which they are iccommcnded, 1 was led to make in- 
quiry rtipeding the cafes alluded to ; and conceiving 
them Ht liibjeiMs for the traders, I called on the pa- 
tients to apply them myfclf. In hf/j iuflaiices (it was 
juft now in t/jree inliances) J found they had been ufing 
lounterfeit tradors. Had not this been difeovered, the 
merit of the patent tradors inuft have fuffered extreme- 
ly r 

This is very extraordinary* The charaQer or fame 
of any thing may indeed be injured by a counterfeit ; 
but wc believe this is the firft inllance of the merit or 
demerit of one inanimate fubftauce being increafed or 
diminiftied by another at a diftance from it, --of the 
hardnefs of tteel, for .inftance, being diminiihejd by the 
foftiiefs of lead ! ^^ut wc beg Mr Peikiris’s pardon. 

The merit of hitf^radtors confills in their putting mo- 
ney into his pocket ; and that merit might certainly be 
injured by the ufc of counterfeits. Hence, with great 
propriety, he informs the public, that every genuine fee 
is ftam|iecl with the words Pbrkims's patbmt trac- 
tors, accompanied with a receipt for the live guineas, 
numbered and figned in the handwriting of the paten- 
tee. .'From thefe fads we io&r (and he muft aennow* 
ledge the inference tq be jult), that the virtue of the 
tradors rclidea in ihe^^ir/, jrAriding the iAa|cing of 
them to Btejamm and, not lo,^ Mf- 

tal of which they are madh. ts indeed ihoft^ob* 
vioust for he cannot be fiM^'^ ftriinger to the ftaija of 
chemicid fcience in thb cbnijij^^r i» to fuppofe i;W hfs 
tradors may not be analy6^ into their component 'prln« 
ciples, and, of oouHe, that others may not be made 
poflcfTing all their virtues except fuch a? rcfult from the 
patent. 

Wc fliall conclude thia article in the words of the re- 
viewer already tiuotcd : ^ To trace the relations and 
dependencies of prqji^ds finiilar to that of Dr Perkins, ’ 
would now be a work of more labour than utility. The 
fund of public credulity is an inexhauftible rcfource for 
thofc who can refolve to levy cuntrlbutiuns on it. In 
vain is the fpirlt of qusickery exorcifed in one form ; it 
rifes again immediately, * with twenty ghaltly murders 
on its head, to pufh us from our ftouls.’ Wc, who 
have contemplated tlie progrefs of real knou ledge du- 
ring a long courfe of years, have ften many bubbles like 
this glitter for a moment, and then difappev for ever. 

People may talk of Mcfmerifm, or Prrkiiiifm, ‘but wc 
confidcr all fuch varieties as belonging to the old and 
cxienlivc clal.i of CbarlalaTillm/' 

PEROUSE (John Princia-Galoiip dc la), the cele- 
brated, tlio’ gh untortunale, French navigator, was born 
at Aibl in 1741. Of the rank or comiitu>n of his fa- 
ll ti, M hUki^Murenn has given us no information in 
that oHagre eul\>gy of IVroul’c which he has inftrtcd 
i.i ll.c inirodnction to his laft voyage h appeals, how- 
ever, rtintJic intended to make Imh Ion a fcainan, and 
feiii him, at a very ea*ly period (>f lift, to the marine 
fchoid, where the young man bi came eiithuiiailically 
loud «f liis profelTion, and laudably ambiJuus to emu- 
late the fame of the moft celebrated navigators. 
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Being appylnred a midrtn'pinan on the I9lh of No- 
vember he hcliavtcl, wc are tulj, with great bra* 

very in that ilailon, pml was fevcTcly wounded iit the 
rngagcmeiit bclwttn the adrni'ala Hai^kc ami Con- 
dariB, 0!i the l ih of November ly^g. i'lie FornJda- 
ble, in which he ferved, was taktn, after a vigorous re- 
fiftance ; and it is probable that Peroiife reaped i'omc 
advantage from his acquaintance with Biillfli ofiicera. 

On the ill of October 1764 he wa.^ promoted to the 
rank of lieutenant ; and defpiling a life ot tafe and id!e- 
nefs, he contrived to be employed in llx dilFerini Ihipa 
of war during the peace that i'ubiilled between Great 
Britain and France, In 1767 he was ptomoted to the 
rank of what, in our navy, is called majitr and command- 
n\ In 1779 he commanded the belonging 

to tlie fquadron of Vice admiral Count d'Eftaing ; and 
when thst officer engaged Admiral Byron, the poll of 
Lai V*rviure was to carry his Admhal’a orders to the 
whole of the line. He afterwards look the (loop Wr/V/, 
Slid contributed t®-thc capture of the Experiment — ex- 
ploits w'hich his eulogift feems to confider as inftanccs 
of very uncommon heroifm ; but he foon after perform* 
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he vlfitcd. The difuAcrs which occurred on the voy- 
age were all, except the Uil, of which nothing is km>vvfi, 
occaljoned by the difobcdicncc of his officers, or their 
neglecting to follow his advi. e. 

The lati difoatchts of this great and good-man vicre 
dated fitrm Botany Bay, Kcbniary the 7 th ; and 
fiiicc that period, n j account of him has been rtceived 
wh’ch is intilled to the fm,dle{l confidence, AI, Ml!rt» 
Mureau has indeed giver us, at f<jme Inigili, the child* 
ifh conjectures of the Society of N,*iui:d Hilloiv rc- 
fpe^ing his fate, whkh, i i tqiinlly chlldiili, 

were delivered at the bar of the N-itimidl AlLuiljly \ 
and he has added the ridiculous dLCiu- lh?t bo- 

dy of lfgifl'>.tivtf fclolifts pnfTed in coni-*qiit!ict of fo ex- 
traordinary a l[>eech. We will not di‘)^race our pitgct, 
or infult the intmory of Peroufe, by conlribuiinjr lu ihc 
circulation of nonfenfe, which, we are pcrfiiadeJ, would 
have made him blufh for bis country. 

PERPENDICULAR, in gunnery, is a fm?.ll iu- 
Ilriiineiil, ufed for linditrg ibc centre Ime of a p:e(e in 
the operation of pointing it to a given objcdl.- 

PERSIAN orPtKSic, in architeflure, a nr.meconi- 


Ptrpei.iU. 
c ular 



cd a greater. mon to all llatues of men, ferving initcad of coluiniis to 

Being, on the 4th of April 1780, appointed captain fupport entablaciires. 
of the frigate and being on a cruife with the PERWANN -VII, in the language of Btngal, an 
Hermione^ ihefe taro ft igates attacked fix Englilh veflels order of government, or a letter from a perfuri in au- 
of war, of from 18 to 14 guns each, and took two of thorlty. 

them. The French ceitainly reaped more laurels about PKTERSBURGH (St), the capital of Ruffia, k 
that period than they have been accuftomed to do in a city, of which a pretty full hidorical detail ha!i bccu 
naval wan with Great 'Britain t bnt at'' we have com* given in the Encychpaeiia- It is introduced here mere- 
pleteiy forgotten the paitieulara of rhiV fight, W'C fuf- ly on account of its police, which, according to the 
peft that'it was not ah^ethet ib*^yery brilliant a (lufi* anonymous author of the life of Catharine 11, has a 
-iwlaili^M; Milct'Mureau lis plWlfed ta reprefent it. very firnple and competent organization, and dcfcives to 

year 178^^ ' difpatchcd* witlt be adopted in other great capitals. Excepting the go- 
th, c<^ptrc <>f 74 two frigates of j 6 guns vernor, whofe office naturally extends to all objctMs of 

•each, having, fome troops and field pieces on board, to public welfare, tlic head police- mad er is the proper 
deftroy the feulcmenta in Hudfon’s Say* This chief of the whole fyflem of police. I lie office takes in 

talk was eaSly accomplished $ for when he had fur* the guat ct>n.pafs of this department, but conf.r.rd to 
mounted the difficulties of navigation in a frozen fea, the general objects of i»ublic freurity and mdor. lie 
he found nothing on (horc to oppofe- the fmallelt force- is not here, pb in fomc large towns, the formidable co- 
Having defttoyed the Rttkinetita, heleiiroed that fomc partner of family ferrets, and the luvilible wiiucfs of 
mi the Englifli had fled at his approach into the woods ; thcaflions of the private man. Umk r the hr'ad po- 
und hit cuTogifl confiderfl it (fuchare the difpbfitions of lice-mailer is the police office, urhcrc fi^ a police m dler, 
French republicans) as a moil wonderful inftanoe of hu- two prefidenti, the one for oiimiual, iIk (>ilicr ior civil 
rnantty, that he left to thefe unfortunate men ptovifior.a cafesrand two confuhers, chofen fr om the hurgber claL. 
to preferve them from periftiing by hunger, and arm® To this ia committed tlie rare to inaiiuain dcunuin, 
to prote^ them from the fuiy of the favagee ! Peroufe, good order, and morals : alfo it is its bufinefs to fee Vi 
we dare anfwer for him, was confeious of nothing he- the obfenrance of the laws, that the orders i.Tued by go- 
roic or extraordinary in this a6i of bcncficencr, whichr vernment, and the dccibons of the courts of jiitlice, 
he certainly could not have omitted, without incurring are put in force. The attainment of thefe purp jfes is 
both infamy^ and guilt. cffeAed by the following mechanifm: 

Tn th^year 1785, he was appointed to the command- The rrfidencc ia divided into ten depart n. cuts Each 
of a voyage round the world ; which was unfortunate* of thefc has a prefident, appointed to watch over the 
ly deftined to be his lail. Of this voyage, as far as it laws, the fecurity, and tfie cldet of his diflrK^l. I'he 
was accomplifhed, there is a full a<^ouiit in the hands duties and righu of this office aic not Ich; c/.tcnfivc 
of cveiy PVench and Euglifli reader ; and from that ac* than important.- A prelident mud have exad know- 
count it appears, that Peroufe was admirably qualified ledge gfi the inhabitants ol hib department, over which 
to difeharge fuch a trufl. He feems to have been an a fort of parentaLauthority is- committed to him ; he is 
experienced and Acilful feaman ; a man of confidcrable the tenfor morum of his department; his boufe mull not 


mathematical and pbyfical Icience, vneorrupted by that 
philofophifm which difgraced many of his attendants ; 
and capable of the iitmoll pcrfcverauce iii every laud 
able purfuit. To thefe qualities he united a pn>per 
combination of caution and couiai^e, with a difpvifuion 
tiuly benevolent to the various tribes of favages whom 


be bolted or barred by night or day, but mud he a place 
of refuge, continually open to all that are in danger or 
diflicL ; he himfclf may not quit the town for the fpace 
of two h»*uiB, without committing the difeh? ge*c;f his 
iffici.' t.» biivc other perl'on. The police commando 
(coiillablc!*}, and the watchmen of his dq.aumu.t, 

under 




Pacrf undvr 111*; orclcM ; and he jy atteiKicd on all sdTairfi 

liik i.Oire hy two Ivijeants. ComplainlH nnjiiit 

}kIi.ivi iiir in the prclidcnt may be brought to the po- 
JlLV l/flk t*. 

(!of>artjm*nt is again divided into tliree, four, nr 
fve fiibiljvirions, calkd (juaricrs. of which, iii llie wliolc 
are 42. }£ach of thtfe has a onaitcr-iiifpec- 
lor, in inbo’-dination to whom is a tpiailc r-htulenaiit. 
'i'lic ihily of thefe policc-uiliccrs Is in hairnony with 
tliai of the prchdent, only that their activity is confi- 
l td to a fmallir circle. They fettle low affairs and 
altercations on the fpot, and keep a watchhil eye 
uii all that pafits. 

'L'he nviraber of the nightly watch in the city amounts 
to 9 1 'j. 'They have ilitir flalions rffigncd them in 
\\at< h honfch at the corners (*f flreets; rnd, bcfides their 
p'opi r dcftin.itioM, are to aflili in the takirg up of of- 
aiul in r.r\ fcivlce, by day or night, as their 
commarebis Oiall ri quire. Ih’lides ihefe, for the cxe- 
ciitjnn (-1 the police ordersi anti to a^i as ]'atrolep, there 
is rdi'o <1 commando of i2D men, who, in cafes of cmcr- 
pi ficvi arc bipporled by a company of kofaks, or a re- 
giment ofhnfTtrs. 

'rh's rmchine, confilllng of fo many fiibordinatc 
pirt>, picfei viH in its orderly coiirfe that fecurity and 
I'ahcc which excite the admiration of all foreigners. 
'I'ht activity of ivery Individual member is unobferved in 
tlu <>|vTatlon of the whole; and by fiich a diflribution 
rh'K. '.s the atirunrneiU of fo complicated an aim pradii- 
r \lde. - AU the quarter inipedois of a department rc- 
] rr (v»y n»oining, at feven o’clock, to their tnfpec- 
toi's houfo, to lav before liim the report of all that has 
harp' iud in their qnnrters during the laft 24 homt ; 
and 't tight o’cloi k, all the infpedtore bring together 
till I'r h-vcral repotts into the police office, wheieupon 
they * 111 and immidiatcly take into examination the 
cpp*. of pel foils taken into cidlody during the night. 

urgent occaf'ons, the police office ad'emblee at all 
hours. 

This O’ g***!’ /at Ion, and the extraordinary vigilance of 
the police, which is found competent to the buliiicfs of 
a immrvou.^ and rcllh fs people, render all lecret inquili- 
tlons uniii'ci fl ry. The police has knowledge of all 
perf ms in the itlh^ence ; travellers who come and go 
au- bib|c:t to certain formalities, which render it ex- 
trcriuly difficult to conceal ihcir place of abode, or their 
dcpiriurc i'loni the city. To this cud, every houfe- 
hold.ci i'.nd iiuikecpvr is obliged to declare to the police, 
who lodges wlili him, or what ^*.la^ger.^ have put up at 
bih hr-ufc If a tlraiiger or lodger Itnys out all night, 
the himllord mull inform the police of It at latefl outlie 
third day of his abfence from his houfe. 1 he cauliona- 
ly rulcfi. In regard to travellers quitting the town, arc 
Hill u.ore flriiSt. Thtfe mull publifli in the ncwfpapera 
their name, ihei^ qu.ilily, and their place of aboile, three 
fevcral times, and pMiduce the riewfpapers containing the 
advert Ifcineut, as a crcdrnllal in the goveinnic*Jt from 
which they then nceive their paflpoii; without which, 
it is next to Impoflible to get out in’ the empire, 'i'his 
regulation rot 0"ly fecur« & the creditor i»f the perfon 
about to depart, but alfo enablts the police to keep a 
clofer infptilion over fdl furp».rU'd iiduibitaiils. 

If mdividuals may be bil'pcClcd by the government, 
becaufc ihcir means of fi.jjport. the c ^mpany they ke.-n, 
•s'd tlulr whole courfc ot uiJtion, are ilofcly wraj.pul 
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Up in myllcry ; fo likevvife may whole focietk'fl be lefs Peferf|» 
iiidiircrciu to it, if they carefully coaceal the object of 
their conne6lion, or their very cxillence, from tlie eye 
of the public. The police watches hcic, with laudable 
attention, over fee’et foeietk's of all kinds; and fre- 
quently as the fanatical fpirit of religious or poliheal 
ftifiaik's, or the eiuhnliafin of pretended mylbigognei, 
liave atunipted to nelUe hcie, they have never beta 
able to proceed, or only fur a very fhort time. Ani- 
mal magnctifin, Martinifm, Rofyerutianirm, and f.y 
whatever other name the conceits of diilempered imagi- 
nations may be called, Iiave always been attended with 
the fame bad fuccefs on this Ihigc. 

From tliis flceceh it will be readily imagined, that the 
number of impoftors and dillifibera of the public peace 
can be but fmall. Quarrels and affrays in the flrcet or 
in the cabaks but feldom happen. 'I hc perfon attack- 
ed calls the ruMiell watcliman ; and in a moment both 
the aggrtfibr and the aggrieved arc taken into cullody, 
atid led to the next fieja (police* watch houfej, where 
the caufe of their quarrel is inquired into, and tlic ag- 
grefl'or is punifl>ed. Fot matters of fome deferiptions 
there is a peculiar tiibunal, under the denomination of 
the oral court, which, on account of its fingularity, de- 
ferves to be briefly noticed. 

fn each quarter of the town arc one or more judges 
of the oral court, who aiie chofen from the dafs of 
burghers, and wfhh whom an aifeciated a few jurats. 

I'his court iits diilf in the fdtenoon, and proceeds oraU' 

]y in all the differenees th^t come before it, . It, howv. 
ever, keeps a which are \entert<$ liU the. 

caules and dcciffons of 

every week Uid before Wben ai^tmi^e 

h brought! the couft to the 

Ilf the quarter s wberthp^ mud not delay 

his appearance befoie''the 'p<oilde longer than one day 
after he kStt teceived the fijinmoo'k Every caufe rouft' 
be determinfed in one day! or, if the examiOations require 
more time in coHeAin^, in three days^ 'Ihe oral court 
communicated the decifioo ito the pt^iident of the quar- 
ter by means of his day-bot>k, iu Order to its rafiBca* 
tioii. If either patty is not fatisfied with the fentence,'^ 
lie may appeal to the court as appointed in tlie regula- 
tions. 

This IS a very favourable account of the police of St 
Pcterlbiirgh ; but it is differently rtprefenttd in Beau- 
jolhi^s Travels of two FtmcIjmeH through RujJia^ la 
1790—1792. According to him, the police of the 
capital of that empire is far from being on ibc molf re- 
fpe^able footing. Tbete happen, indeed, but few ac- 
cidents iu the night ; ye t fomelimes murders ate con. 
mitted, and efj>ccially thefts ; for which, according to 
our author, it is exceedingly rare to obtain juHice. 

When a perfon has been afl'.ifriiiatfd in fome place of 
bad repute, the police offiwr is- engaged to feerrey by 
means of a few lubles ; fu that the affair is fuon liufhed 
up, unleffl the dectafeii belonged to fome poweiful fa- 
mily, wbofc iiiterelf makes it iicccffary that inqiiirie.s 
fhf.uld be iiillil tiled. When two peiloijs quarrel, either 
in the lliuet or iu a public houfe, he who pays the in- 
quire- is rflways in the light ; the interior police- officers 
aie never proof agaiiilf money ; and the poor individual,’ 
wlictlicr he be in the right or wrong, is alinofi fare of 
a healing. 

PETIVER (James), a famous Englifh botanift,watf 

cou- 
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Pctivcr, C'^ntemponry with Plukcnct ; but the time oF 

/Phahdinn^ hisj birth U not known, nor is much intelli'^cnce coa- 
♦ cerninj^ hi’.n at prerciit to be obtained. His profifli m 
wai that of an apothecary, to which he wa-i at>prciiticed 
under Mr FcUliam, then apothecary to IVirthohi- 
mew's holpinl *. When he entered into bminels for 
himfclf, he fettled in Aldcrhrate llrcet* and there con- 
tinued for the rcmaiiv.ler of hi'j life. He obtained con- 
iiderable biifinefs and after a time became apothecary 
to the charter houfe. After the Tradescanis, Ire ap- 
pears to have been the only peiloti, cncept Mr Courten 
and Sir Hans Sloanc, who made •any conliderablc col- 
ledion in natural liillory, previous to tliofo of the pre- 
ftMit day. He engij^ed the captains and fur;(eons of 
fliips to brn)r him home fpecirnens, and enabled them 
to fi'.ert proper obje6ts, by printed dircitious which he 
dillrihutcd amonir them. By tiicfc means his collec- 
tion brcainc fo valuable, that forne time before hia deaths 
Sir Hans Sloanc offered him L. 4000 for it. After 
his death, it was purchafed by the fome collcdfor. His 
mitfeuni extended his fame both at home and abroad. 
I-te was eledled into the Royal Society ; and becominjr 
acquainted with Ray, aflllled him in arran^nng tlie fe- 
cond volume of his Hi!hiry of Plants. He died April 
20. 171S : and much honour was (liewn to him at his 
funeral, by the attendance of Sir Hans Sloanc, and 
other enuiient men, as paR heaiyrs, By future bo- 
lanifts, hia giy<^ to a SecPE rivK- 

KiAf . V.' 

H4 gave the «yoi|14 fevcral publii^tioiif on various 
fnbjc^ of Ifattirai Piti<wriani Centu- 

rV Na/ura 

^ttU ICO plates. 

Catalogue ^ iUuftra- 

figures, in 1715. 

4k Many faudl pubG^jri^,, yshich may be found ctiu- 
tnerated to Dr Pa|tpey*e hpok- $k M^y papers in 
the Philofophicil TraoTafiianit and a material article in 
the, third volume of kay's work, eiitUjedf P/unu Ra- 
CUtmifes MaJrtir^atanify ft a Jucoho 

Pethero ad' optit Cnnfummandum Co^d% ^C. Many 
of . his fmailer trada having become fcarce, his 
w'orks were colleded and publiifhed, . cxclufive of his 
papers in the Tran factious, in 2 vob folio, and one 8vo, 
in the year 1764. 

PHASIANUS (Sec Encyih)* A fpecics of this 
genus of birds, formerly not deferibed, was fent from 
l^atavia to England by Lord Macartney, or fome of 
his attendants, when they were on their voyage to Chi- 
na. The fpecies to which it feemed to be moft nearly 


l‘hi 
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allied, in poljjt of general habit or appcaranc?, was the T”» Imu m, 
plhtjidfiux curvirjhii^ or Imj.cyan phcafani ; an E:i!l 
Indian biid, dclcpbed and !igllrc^l both in Mr Latham'i 
Oinilliol )gy, and in the Miill'UTi Lever i.inaiii. I'Voni 
that bird, liowevtr, it dillers vt;i y con'i jrrably. I'Ijc 
tail of the lalttr beiiv; v\ a imililalcd dat:, it was fc-Kcc 
pofiible to d^rtcrminc, wlfii alf rlntc pnciiion, wliftbci* 
it Ihould be rcL-iitd to mat fib livif.-ni of phcafinti, 
which contains ihofc with lon j nr Lnnciror.u irillr, or 
thofe with rounded ones, a‘» 11 ilic Inipcvan piiuafaiu. 

The general colour of tlii'* moil clt ^.i,rL bird \ . black, 

with a glofa of blue, or wliai, iu ilic Im-nirigc of [‘alM- 
ral hidory, nriy be termed c!i:i!v bean bl./ k, or black 
accompanied by a Heel bine lullie. 'The lov. er pare ot^ 
the back was of a peculiaily rich colour, whic h, ac- 
cording to the different diicdioii'* of l!ic jip- 

peaicd either of a deep ferruginous or of rhe b 
eft tiery orange-rcsl This beautiful cidow ;>a‘lv 1 in 
the manner ut a btoaJ /one round tfie wlmlc )>. )dy . 
but on the abdomen \%'as of a much mure ohi -n'^- 
appearance than on the back, ai well .is foirica^ a* 
broken or irregular, efpccially on the fidcs. 'flu- 

throat was fnrnilhed with a large, and loinewlrit an- 
gular, pair of wattles, uniting with the bare Ipa.-ca on 
the cheeks. The feathers on the top of ih^r he id, which 
was of a lengthened form, ran a littL back wai d, fo as 
to give the appearance of an indiiiiii^t occipital ckII. 

The beak was remarkable for a more lengihened and 
curved afpe^t than in any other bird of this genus, ex- 
cept the Impeyan pheafant. I'lie fealhtMs on the lui’k, 
back, and breall, were rounded, and of the lame ihell- 
like or fcaly habit as tliole of t'ne turkey. The lo^ 3 
very ftout, and were armed wiili a pnir of cxtieintly 
ftrong, large, and fliarp fours, iloih Itgs and beak wcit 
of a pale colour. Whether ihij birii he really new or 
not to the ornithologilts of Luiopc, it any at leall be 
affirmed with fafety, that it fi.id never been properly 
deferibed ; nor can the cliaracler of any fpecics, Inthci- 
to introduced into the books of any fylu i.i itic naiipal- 
ift, be cuulidereJ as a jull or compcLcnt ipecife' cluiruc- 
ter of the prefent bird. It may be c allctl the ///v in, ti- 
ed pJieafant ; and its cirential cliara^lcr may be delmca 
ted in the following teririb: Black phitifiiiL wi'.h a Heel- 
blue glofs ; the tides of the body lufons; the l(»wei 
part of the hack fiery ferruginous ; the tail loiuhled ; 
the two middle feathers pale yellow brown.— - ,Si/' 

Staunton's Account of an EmhxiJJ'y to ChhiUy oV. 

PHILOSOPHiST, a lover of fopbilliy or kilfc rt:i- 
foning, in conti-adittindion to philof/phcr^ who is a lovi 1 
of found reafouing, true fciciice, and praCllcal wlfdom. 


Criticajl philosophy. 


. .* Oriticat. philosophy, is the appellation given 
the^fdcnce ^ lyftcm of feienre, of which the founder is /w- 

’manud Kant^ regius profefTor of logic and metaphyfica 
in the univcrfity of Koeniglbcrg. Of thi.s fyftem, which 
is very generally admired in Germany, we promifed, in 
our Profpeftiia, to gratify our fpcculative readers with 
a Ihort view ; and that promife we are enabled to ful- 
fil, by the kind communication of an illultrious foreign- 
er, who, after ading a confpicuoua part on the theatre 
of the world, and ftriving in vain to ftem the torrent of 
SuvVl. Vol. II. Part I. 


democratic innovation, is now living an exile from Iih 
wretched country, and cultivating the fcicnces and the 
arts of peace. 2 

To explain (fays he) the philofophy of Kant IntJi’fcuiify 
all its details, would require a long and a painlul tliidy,"^*^*' 
without producing any real advantage to the reader. 

The language of the author is equally obfeurc, and liii, 
rcafoning.s equally fubtlc, with thofe of the c<^:nmcnu« 
tors of Ariftoilc in the 15th century.'* 

The truth of this after t ion w ill be denied by none, 

Y y who 
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who liJvc cii h’avoiired to make thcinfclves maflr-rs of 
tin* w«jiks of IVilli. h and Ku/ch on the critical plilh)!’)- 
phy ; and the lourcc of tliis obfciirity feems to he Ihf- 
ilci'intly obvious. JJefidca employinpr a vafl number of 
words of his own invention, derived from the (jieck 
Inii^iiage, Kant ufes expreffion.o, which have Idng been 
familiar to mctaphyficians, in a fenfc different from that 
in which they are generally received ; ami hence a large 
portion of time is reqiiifitc to enable the moll fagaeions 
mind to afccrtaln witii prccifion the import of his phra- 
feology. 

The dlffn-nhy of comprehending this phllofophy has 
r mtributed, we believe, more than any tiling clfe, to 
hiing it into vogne, and to laife the fame of its author. 
Men aic alh imed, after fo bibonous and fatiguing a iludy , 
to ack’iowleilg-: that all their labour has been thrown 
.i.vay; and v.'.nily prompts almoli every man to raife 
tlic irnporiance of that branch ol fcience which is un- 
dcrllood hut by a few, and in which he is confeious 
ib.it ill * own attainments have been great. “ Wc ac- 
kiii)wlt «l ro, however, that in the fyllem of Kant tlicre 
IS dilpKiycd mucli genius, combin-ilion, and fyilematic 
ai r.uigtment ; but this only affords one of the many 
lerifoiis which it prefents, for oiir regretting that the 
nuthoi )i.ij not directed his mind to more iifeful re- 
Icareliea, and that he has walled the ftrength of his ge- 
nin'; in rendering nnrertain the moft comfortable truths, 
and in giving tlie appearance of novelty to opinions for 
the mod part taught long before his day. 

'The following analyha, we !>c'lievc, will fufRcicntly 
I liable any one, at all converfint with metaphyfical 
(jieiue, to form a judgment of this celebrated fyllem; 
and our conclpondcnt, on whofe word the reader may 
n ly, airures us that, in detailing the principles of Rant, 
iie has taken fptci.il ca^e to exliibit them with the ut- 
moll pofllhlc exai’dnvfs having feveral times preferred 
the (life uiity of the author’s reafonings and language, 
to the danger of a f.dlV, though more pcrfpicnous, in- 
lerpretil'on. 

Pivifui'i < ‘ Kant dMilrs all our knowledge into that which is 

iiuiiMii and that which is a p^^fteriurL Knowledge 

/'/vv /7 i.' confemd npi»n us by our nature. Know- 
ledge a j. Jhilrti i!» derivevl fiom oiir fenfations, or from 
experience ; and h by our author denominated twpyric. 
One woiiUl nr fiHl be induced, by this account of the 
origin of human knowledge, to believe that Kant in- 
tended to revive the fyllem of mwitc uhax ; but wc very 
quickly dilcover that fuch is not Ms fyllem. He con- 
ridcr.s all our knowledge as acquhtd. He maintains, 
that expei'lcnce is the occa/ionul caufe or proJa^Jrke of 
all our knowledge ; and that without it we could not 
have a iiiigle idea. Our ideas a priori^ he fays, arc pro- 
duced *iv\th experience, and could nOtbe produced with* 
out it ; but iliey arc not produced hy it, or do not pro- 
ceed frui)i it. 'I'hcy exift in the mind ; they are the 
forms of the mind. They are dillinguiflied from other 
ideas by two marks, wdiich arc eafily difeerned ; f. e. 


they appear urtivrr/iil and necejjfary ; or, in other words, 
they admit of no exception, and their is inipof- 

liblc. Ideas winch wvc derive from expcriciiec have no 
fuch cliaradlers. VV"e can luppofc, that wliat wc liavc 
feen, or fell, or heard oucc, we may fee, or feel, or hear 
again ; but wc do not perceive any impoflibiiity in its 
being otherwife. For inllance, a hoiiie is on fire in my 
view ; I am certain of this faCl ; but it aftords me no 
nera! or nccejj'ary knowledge. It is altogellier a poJU‘» 
riori ; the materials are funiiflicd by the individual im- 
prcilion which I have received ; and that imprcilion 
might have been very different. 

** But if 1 tiike twice two fmuU balls, and learn to 
call twice two fourf I Hull be immediitely convinced, 
that any two bodies whatever, when added to any two 
other bodies, will coullaiitly m'lkc the furn of bodies 
Jout\ Kxperience has indccil afforded me the opporlu^ 
n/ty of acquiring this knowledge ; but it lias not given 
it to me ; for how could experience prove to me that 
this truth Hull never vary ? Kxpetience mull always 
be Itnilud ; and therefore cannot teach us that which is 
ncLcJjavy and umverJaL It is not experience which dil- 
covers to us, that wc lhall always have the furfacc of 
the whole pyramid by multiplying its bafe by the third 
part of its height ; or that two parallel Hues, extended 
\n ittjtni turns Hi all never meet. 

** All the truths of pure mathematics are, in the lan‘> 
guage of Kant, a fthr/- Thus, that.^a ffraight line is 
the Ihortell of all pofiliblc lines between two fixed poiutb; 
that the thue logics of a triangle are always equal to two 
right angles ; th^ we,haYav.thc,jrafqe fafh». meihtr wc 
add 5 to 7 or 7 to 5 i . ritn 

mainder when we fabtri^ jr we fiih- 

irafl 10 from (o ^iiy^j^j^fitionr*, which M 

itiit: a priosNt. , 

Pure kno^hdge u ptriari^ is that which is abfotute- Pureknow* 
ly without fmy. tniatuie of experience. Tw and a 

mt'H make four utertf is a tiuth, of which, the knowledge^”^* 
ia a priori ; but i% is not furb knowledge, becaufe the- 
truth is partjctdar. The ideas of fubjlmcr^ and of ct^ufi 
and are a prUri \ and when they are jeparaced 
from the objeds to vyhich they refer (we fuppole from 
this or that particular objtd j, they form, in the lan^ 
guage of Kant, void ideas (a). It is our knowledge 
a priori^ i r. that knowledge wliich precedes experience 
as to its origin, which renders experience pofllble (q). 

Our faculty of knowledge has an cffedl on our ideas of 
fenfation analogous to that of a veffel, which gives its 
own form to the liquor with which it is filled. Thus, 
in all our knowledge a pojleriori, there is fomething a 
priori derived from our faculty of knowledge. All the 
operations of our minds ; all the imprcfllons whihh our 
external and internal fenfes” receive and retain, are 
brought into effcA by the conditions^ the fonnss which 
exill in us by the pure ideas u prion, which alone ren- 
der all our other knowledge certain. 

Time and /pace arc the two cflential forms of the.,.- ^ - 

^ - lime Aiiii 

wmd : f^,acc. 


(a) In the language nf Locke aljlratt ideas. 

(b; In our correrp.uKl<*i.i'a manufeript, th« fenlence nms thus : is our knowledge a priori, or that know- 

ledge which entnely prirc./'j rxpjricmt as I'r its origin, w'hicli experience renders pofllble but liere mull be fome 
rnillakc, either by ib*. or by the amanutiifis- Kant's philofophy is abundantly obfeure and paradoxical; 

but it furtly never cr.teied into bii hj.id to rtprefent the effect as prior in its origin to the very cauie winch 
alone renders it pnflible. The context, loo, fccras to us to agree belter with the meaning of the fcnicncc as wc 
have priutei it in the text. 
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mind : the former for impreffiont rcocivrd hy tlie inter- He adds alfo to thi-fc pn piriies of tiie Miir pI^ncIp 1 ^ 
nul feiife ; the fccoml for thole received by our exter* fornid of the iindeiltandin:^, a table of r.//. ; o/vt'j, or fim- 
iial lenfei. Time is necellary in all the immaluitt (per- daincntal id(\'i8 a ^ ^ 

haps intuihvv) perceptioiia uf objeitts ; and fpacc in all “ Quantity, j^ixes unhy\ piuraliiy, (^lalit y, r.i'cj, or cj. 

r\/rr;i/ 7 / perceptions. reality ^ iic^ntiun^ hvuiutiun, Kelaiioii, gives tnhf 

ICxitnJion is nothing real but as the form of our retice^fuljlume^ caujL\ dtpeniltncey lomwusiity^ rt'dpr.i'Ay, 
fenfations. If cxtenlioii were known to us tnily by ex- Modality, po^fiLilityf impnp)lhi/y^ edjUuce^ notl'in^'y 
pcrtence, it would then be poflible to conceive that nectjjhy^ aicuUnt, 'rhele categories can only be applied 
there might be fcnfible objeds without fpdcc. to experience. When, in the ctmfulcration of an ob- 

“ It is by means of the form y/wu- that we are cna- jed^, we abllraft all that regards lenlatioii, there remain 
bled, a priuri, to attribute to external objeds"o/»/rffe- only the pure ideas of the undcrllandlng, or thc(/;/*-'9- 
trabilityy eUvifibUity^ mobility^ See. ; and it is by means riVj, by which a tbtnjr is conceived as a //»/wr. 
of the form //mr that we attribute to any thing r/wr^/ow, Pure reafon is the faculty of tracing oiir know- 

fucceJfton. fimulUmdty^perfnamrue^UQ. \tA^t a priori^ to fubjed it to piincipks, to f ace it 

“ Jlnthtni'tic is derived fiom the form of our internal from its neceffary conditions, till it be entirely witli- 
fenfe, and from that of our external. out condition, and in complete unity. This jniie 

•* Our undcrllanding colleAs the ideas received by rcafon has certain fundamental rulcj, alter which the 
the impreflions made on our organs of fenfe, confers on ncceflary connedion of our ideas is taken for the dc 
thefe ideas t/rti/y by a particular ybree (wc fuppofe ener- termination of the objeds in themfclvcs an illul'ion 
gy) a priori \ and thereby forms the reprefentation of which wc cannot avoid, even when we arc acquainted 
each objed. Thus, a man is fucceflivcly ftruck with with it. We can conclude from what wc know to 
the impreffions of all the parts which form a particular what we do not know; and we gi.c an objMrc rea- 
ganlcn. His undcrllanding unites thefe impreflions, *or lity to thefe conclulions from an appearuntr which leads 
the ideas refulting from them ; and in the unity produ- us on.^ . . , t 4 

ced by that unifying ad, it acquires the idea of the gar- “ The writings of Kant are miihifarioiis ; but it isi'nfl.^.i 
dciu If the objeds which produce the impreflions af- in his work entitled the Critique oj Pure Rcafnn that* p"*- « 

ford alib the miter of the id^eas (c), .then the ideas arc he has chiefly expounded his fyllcm, 'i'liis woik is a‘ 
empyric ; but if the obje^only uofohl the forms of the treatife on a pretended fcicncc, of which lvant*s leiio- 
ibov^htj the ideas are a priori. The ad of the under- lars confidcr him as the founder, and which has for it- 
IbUiditig which unites the pcrcep^ons of the various parts objedts the natural forces^ the hmits (f our as the 

of an objicd into the pereeption of one wbolCf is the fame fource of our pure knowledge a prion ^ i lu- prau ipivs oj all 
with that wh^h uoiM tlve atCrihuU with itifubjed. truth. Kant does not piopoU: to give even an cxpoll- 
' two fp^ies ; analytic tion of ihclc branches of knowledge, but merely to 
ixAfynthetk. Ao aalktytid jud|^nc is that in which examine their origin; not to extena them, but to pre< 
the attribute is the mere devclopement of the fubjed, vent the bad ufe of them, and to guard us again il cin.r. 
and ts found by the fitnple analyfls of the perception | He denominates this fcicncc tranjcnulaiUil .t itinfu}; be- 
as Mies are extemled \ a triangle has tbrjtf^jCdes. caufc he calls all knowledge, ot which the object is not 

A lynthetical judgment is that where the attribute furnifhed by the fcnfcs, and wdu’ch concmis the kind 
is connedcd.with the fubjed by a catife (or bafii) ta- and origin of our ideas, tranf animal Ino^ndalgc, 'fhe 
ken front the faculty of knowledge, which rendeii^tbis Crittcifm of Pure Reafon, which gives only the funda* 
connedion neceflary : zs, a body is heavy i wood is com* mental ideas and maxims a priori , without explaining 
lujlible\ the three angles of a triaagU are equal to two the ideas which arc derived from them, can lead (fays 
right angle’s. There arc lynthefes a priori and a pojle* Kant) to a complete fyllem of pure knowledge, which 
riori; and the former being formed by experience, wc ought to be denominated tninfumhital pLi/ofophy, of 
have the furc means of avoiding ^eption. which it (the Crituifm^ &c.) prefents tlu: atchtiutonic 

It is a problem, however, * the utmoft import- plan, f. e, the plan regular an J well difpufcd. 
ance, to difeover how fynthctic judgments a priori arc ^ The work entitled The Critique of Purr Reafon ^ 
poflible. How comes it, for example, that wc can af- i® divided into ieveral parts or fedions, undtr the ridi- 
lirm that all the radii of a circle are equal, and that cuious titles of A'ljlhetic tronfcemlental ; of tranfuniL utal 
two parallel lines will never meet? It is by ftudying logic; of the pure ideas oj the underjlattilitg ; of the 
the fy'mroi our mind that we difcover the pofiibility tranfcendental judgment / of the pariifogifm of pure rut', 
of making thefe affirmations. In all objeds there are foa ; of the ideal tranfiemlental ; of the critin/m vf/pau^ 
things which mull lUcelTarily be thought (be fup. lathe theologies ; the difipline of pure irafaiy See, 

•plied by thought}^ as, for example, that there is a fuh But to proceed with our abllrad of the fyllcm. \c, < 

fiance^ an aceideiity a caufe^ and certain effetis, Wc know objedts only by the manner in wdiich they Imow oh. 

“ riic forms of the undcrllanding arc, quantity ^ qua* afled us; and as the iinprcirious which they make iiponi »‘>thcy 

lityy relation^ wodaiity. us arc only certani apparitions ox phenomena y it is |y^., 

“Calamity, Kant dillinguif.^.cs into poflible for us to know what an otjee! is tn ifflf ' ' ^ ^ * 
zml hidhidual ’y quality, iwio ajlinnalwn, negntiony infi- confequence of this afrertiun, lomc have fup poled ih.it 
ttite ; rc\sX\ont \n\o catigoricy hyputhtticy And disjunctive \ Kant is an Zi/rj/j// like Berkeley and lo many otheis, 
and modality, into prohkmalicy certain^ and necrffliry, who have thought that fenhitions arc only appuiranttSy 
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Critical PH 

and that there is no truth l)ut in our rcafon ; but I'licli 
is not the opinion cf Kant(D). According; to him, 
our undcrlUudiii^, when it confiders the appaiitioiiD or 
phenomtna, acknowltd^^cs the cxi/Itncr of the objeets in 
iheniUlvtj., inalimich as they ferve lor ihc brJet} of ihofe 
apparitlonn ; lhou|;h we know of their n\i!ity^ 

and though ive can have no certitude hut in cxpvrierice. 

“ When we apply the Jams of our uiidcrllandiin', 
filch as ktaiUy^ jhijlance^ cnfuuHiy^ txj/lttucy to 

<'ertain ideas whicli have no objett m jpace and tme^ wc 
muk<. a Lllaeivuis and arbitral y applieatioti. All thefe 
fo) ms can bear only on fenlible ohjedts, and not on tiic 
world nj things in of wliich wt can think, but 

which vve caN Ni.vbR know, jicyond things lenlible 
wc can oiil) have ff inions or a Lduj' of our rcafon. 

“ 'I'lit inotivci. U) coiilidcr a piopofiiiun as true, are 
titlui oij<i-nvt, t. r. taken from an ex/crntii object, fo 
that eaeti man be obliged to acknowledge them; 
and then iheie is a tiiith evident and iufceptible of dc^ 
monjlniiinn, ciml it ni?,y be laid that wc arc convinced ; 
oi the iiimives wm: J uhndivi'^ i. r. they exift only in the 
juind ol liirn wiio judgeK, niid lie is peiftmded. 

“ Tri'tii, iluTi, tuiihlls in the agTctmciit of our 
( ens with the in iiidi a manner as that all meu 

;Me obliged to loim the fame jiidgmtnt ; bklilf con- 
tills in huMing a ilinig lor licc in aJufjccUvc manner^ 
in cmiieipii luc ol a jKTitrifioii which is entirely per* 
(oli d, .Mid 1 ) 4 C not its balls in an objed iubmitted toex- 
pisiencc. 

“ i'lieee is a /< itf of dotlrine^ of which Kant gJvci, 
:ib an example, this aficftion — ‘ thc'c arc inhabitants in 
the olaneLh ’ Wc mull acknowledge (he adds) that 
th( OKiinary mode ol teaching the ixiltencc of God be- 
longb to iht boiij oj doclrincy and that it is the fame 
with the nr.mcyiudty cj the foui. The heltef of dodtine 
(he COM inucs) has in iifelf iomelhing^^jj^fcr/w^ ; but it 
IS not the lame wiih moial LebeJ\ Id moial belief there 
IS fumtihmg mcfjjiiry; it (fays he), lliat 1 Ihould 
oiity the law of morality in all its parts. The cud is 
urongt) eliablilhed ; and 1 can perceive only one condi- 
tion, b) iiicaus ot which this end may be in accord with 
nil lilt other ends, /. e, that there is a (Jod. I am certain 
tiiat no man knows any other condition which can con- 
(lua to the fame unity ot end under the moral law; 
which law is a law oi iny reafun. 1 will confequtniiy 
livlievc certainl) the txijL,»ee cf (Jody and a future Itfef 
beeaule this perl nation tenders iminovcable my ifioral 
piinciplcs- principles which I cannot rejedl without 
reiulenng mylell contemptible in my own eyes. 1 with 
it)r happiuefs, but I do not with for it without mora- 
lity ; and as it depends on naiurty I cannot wiih it with 
this condition, except by believing that nature depends 
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on a Being who caiifes this connection between mora- 
lity and happinefs, 'riiis fippolition is founded on the 
‘Wii/u (or neitffuy) of my rcaloii, and lU't on my duty. 

** Wc have, however, no certainly (lays Kant) in 
our knowledge id (iod, becaufc certainty cannot cxLli 
except when it is loiiiidcd on an object of txperitncc. 
The philolophcr iickiiowledges, that puu led/oti is too 
weak to prove the exiltence of a being beyond the 
reach of our lenfes. 'i'hc nccellity of believing in God 
is thcicfurc only fuhjedive, altliough neceflary and ge- 
iie-al for all thole beings who conform to their cUiiy. 
This is not kuawledgey but only a belief of rcalon, which 
luppiies the place of a knowledge which is iniuof* 
fiblc(0. 

i he proofs of natural theology (fays our philo- 
fopher) taken from the order and beauty of the uni- 
veric, &c. aie proofs only in apprarume. 1 hey rtf live 
thcmlclveo into a bias of our rcalon to fuppofe an inti- 
itite iatelligcnce as the author of all that is polhble ; 
but from this bias it docs not follow that theic«really is 
inch an -'Vuthor. To lay, that whatever cxilts mult have 
a caufe, is indeed a maxim a priori ; but it is a maxim 
applicable only to experience, lor one knows not how 
tu iubjedt to the lau's of our perceptions that winch' 
is abiulutcly independeut of ihtcu. It is as if we were 
to lay, tlui whactver exilts in experience mull have an 
experience; but the worldr Uk,efi as a whole* is with* 
out experience at well as its. caufe. ' • It is hadch better 
to draw the proof of tbe exifteucc of God ftoib 
lity* than to weaken it pyTuch itafomngi Tbb 
is relative. . U is that .QOd/.eailtai 

but we cancomprebcii4;haw^ a^i moriily 

on the fupfiffitm of toe incotihpte^ > 

henfible) of an mteUfgeni exiftenec whibli'' 

raxcTicai'XBAsoM foi^ tif^ixariCAL renfok VO 
adopt. This; proof Jktil o/eif perfmdts^ but eveo a&a 
on the coaviCTtON^in proporuon nil the motives of our 
adiom are oioformable to the law of moiiiiiity. 

** Religion ought to be the meatii of viitue and not 
its objed. Man has not in himfelf the idea of reiigioir as. 
he has that of virtue. Iltc lauer has its principle in the 
mind ; it exilts in itfelff and not as the means of happi* 
neff ; and it may be taught without the idea oi a God* 
for tlie pure law of morality is a pnon. 

•*Hewbo does j^d by incJifiarion does not 
morally^ The cod verm of the principle of inoraliiy is 
to make perfonaL happinels the bahs(F) of the will. 
There are compafliouatc minds wiiich feel an inicinal 
pleaiure in commouicating joy around thchi, and who 
thus enjoy the tattoiaaion ot others ; but tiieir actions* 
however jull* however good, iiave no moral mcr^t, and 
may be compaied tu oihtr, inclinations ; to that of. 

honour 


(d) Wc muft requeft the reader to obferve that this is the language of our correfpondent. We have ihewn 
chew here, that Berkeley did not deny the reality of lenfations; and we hope to ihewbyand bye* that Kant is as 
much an uUahJl as he was, if this be a fair view of the Critical Philofophy. 

(t) We have hire again taken the libmy to alter the language of our correfpondent. He makes Kant fay* 
“ It 1 $ not this knowledge, bin a UHiJ of reaion, &c. but this is iurely not the author's ineauing. Fioiii iiic 
context, it is app rent that Kani meaiiti to lay, that we have not, and cannot have, what can be properly called a 
knowledge of tlic txillcncc of God, but only inch a belief of his exilicncc aa lupplics the place ol this impoHiblc 
knowledge, 

{f) ’i'his is a very abfurd phrafe. Wc fiippofc Kant’s meaning to be, that the principles of him whofe ac- 
lions and voiitioDS are inilueneed by the proipctl of pcrfonul happinefs* aic the rcveifc of the pure principles cf 
morality. 
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honour (for example), which, whilll It meets with that 
which Is jiiil and urcful, is worthy of praife and encou* 
ragement, but not of any high degree of tileem. Ac- 
cording to Kant, we ouglit not even to do good, either 
for the pleafurc we feel in doing it, or in order to be 
happy, or to render others happy ; for any one of ihcfe 
additions (perhaps motives) would be m/yr/V, and in- 
jure the purity of our morals. A reafonable being 
ought to drfirc to be exempted from all inc/tNuiionjt and 
never to do his duty but for his duty’s fake. 

“ We ought to a6t after the maxims derived a priori 
from the faculty of knowledge, which carry with them 
the idea of neccflity, and are inde|X!ndent of all expe- 
rience ; after the maxims which, it is to be widicd, could 
be erected into general* laws for all beings endowed 
with rcafon,” 

futility ^*^'8 he a correct view of the ohjeft and the rc- 

this fylfcm fulls of the critical philofophy, and the chnvadcr of 
him fiom whom we received it permits us nut to doubt 
' of its being nearly corred, we confefs ourfelvts unable 
to difeover any motive which (hould induce our coun- 
trymen, in their refearches after truth, to prefer the 
dark lantern of Kant to the luminous torch of Bacoti. 
The metapbyfical reader will perceive, that, in this ab- 
ftra6^ there is little which is new except the phrafeology; 
and that what is new is either unintelligible or untenable. 
Of which The . diftindion- between < knowledge a priori and 
thefunda* knowledge is niold as fpeciflation itfelf; 

nienral j ^ in whicb • Kant illoftMei j^iiat difttudton 
m diflfeia nbi’ froni the ittufttaCtpite of AViftotle on the 

fame fu^4^: gcnoral firm, 

at the piwfeflbr at 
(for we quote 

ft^Xmemdry) coinpliir^^ lathe fornii' of the fta- 
tuc.iil'tbe rough blodi- lif A* that form is 

btought into the view qf the fpoft^rbfxthc cbiffel of 
thc&tuary/fov faid the peripaiteticsi ait the gemral 
form in mind bro^bt into the view of icohfeiouf- 
nefi by fenfattem and experience. ^ 

Sudk was the dodrine of Ariftolle add Ul iifeipki, 
and fuch feems to be the dodrinc of ^Kaisi'afid his fol- 
lowers i but it is either a falfe dodrine^ py# if it be true, 
a dodrine f(K>lifl)ly expreflfed. A bhw of marble is 
capable of being cut into any form that the ftatuary 
pleafes ; into the form of a manr j^^rfe, an ox^ an afs, 
a filh, or a feqient- Not one of Mie forms therefore 
can be inherent in it, or ciTentlal to it, in oppolition to 
the reft ; and a general form, including all the animids 
under it, is inconceivable and impeihhie. In like man- 
ner, the human mind is capable of having the ideas of a 
circle, a, triangle, a iquare, of black, white, red, of four, 
fweet, bitter, of the odoiir^of a rofe, and the ftench of 
a dunghill, of propoition, of mufical founds, and of a 
thoufand other things. None of thefe ideas therefore 
can be eftential to the mind in oppofition to the reft ; 
and every mgii, who is not an abfolute ftranger to the 
operations of his own intelltd, knows well that he 
cannot think of a thoufand things at once ; or, to ofc 
the language of philofophers, have in his mind a general 
idea, comprehending under it a thoufand things fo dif- 
cordant as colours and founds, figures, and fliiells. If 
therefore Kant means to affirm, with Plato, that, pre- 
vious to all experience, there are allualiy in the mind 
^etifrai firms, or general ideas, to which fenfation, or 
cxp€rieQg:| gives an opportunity of coming into view^ 
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he ailiims what all men of kimw tn h- mIh?, 

Jf he inediib only to affirm, what iVt ms lo bicu 

the meaning ot /^rilloilc, llial p.iril.:i»l ir n nfuioju give 
occafion to the iiittilcet to form ‘lal idt'ar, lie cx- 
prtlfcs In'mklf indeed \try liraii,i;cly ; but hii do:trine 
on this iulijccf dlfte’s roi ifitiiti^ily from tli.it of J.o.vk; 
and Kiid, and niiiiy other iinnitrit nK'taj)hyi:oi.ii.f. 
modern times. 01 iib!tra^lion and geneial ideas v.** 
have given our own opinion eifewhet Mmai'Hv 
. sirs, EncycL Part 1. Chap, iv.), auJ fhail not Ime re- 
fume tlic luhie^t. 

But when Kant fays that hu ideas a prun mxv '/«/- l. 
ver/ai, and turefary^ and that their convc ie is r; <•/•,» t f t 
he Items by the word idea to mea.i what more ui.iU * • 
writers exprefs by the term prop(jluo*\. There ;i?e in^ 
deed two kinds ol propolitioiib, of which both nu) he 
true, though the oue kind exprefl'es uecefl’aiy ir.d urn 
verfal truths, and the other inch truths as ate ( o*;: 
geut and particular. (Sec Mli ai'hysics, . 

Part 1. Chapter vii.) Propoiitions direClIy contiary lo 
thofe which exprefs pirilcular and contingent tnulu^ 
may be eahly conceivw'd ; whild fuch a-e icu- 
trary to ncccffary and univcifal truths me 
vabie and impoifible ; but wt doubt whither an^ 
in the proper firnfe of the word, has a contraiy t.j . . . 
he expreffes it, a converfi. Noihino is not coiuian to 
fuhjlance^ nor bUck contrary to U'/*//e, u^v: jlur coiitiau 
to f 'Meet, nor an ineA cunlvary loan <7/. Noth mg e 
the negation of fubflaiice, and black the negitmn o* 
while ; four is differtiu from fweet, and an im h is l/t * 
than an ell ; but between iheie diHcrcnt ide;is wv pcu ciM. 
no contradidion. 

That Kant ules the term idra inllead of propymv^ 
or fomc word of hmilar import, is fartli^‘r evident tiorn 
his inftanccs of the houfe on fre^ and the manner in 
which we learn that any two bodies added to any two 
other bodies will conftanlly make llie f.ini of y., ./- hu 
dies. If it be his will to iile the terms u priutl an ! .i 
pojhrior't in the fenfc in vvbicli other mtlaphyficians uU* 
the terms svt^ary and eutuhiy nt^ wc can in.ikc no uthci 
objedion to his diftindion between ihefe tw'o pi(;p>)h- 
tions, but that it is expriflcd in very iinpriipir l-m 
guage. The houfe might ccttaiiiiy be on Jire or rut m 
lire; but twice two bodies ntttjl always make the fijP! 
of four bodies, and cannot poillbly make any other ini!.. 

The truth of this laft propoliiion (he fays) wx* can 
not have learned from rxperisnee^ bccaufc expeiienc^, 
being always limited, cannot poffibly teach us wIihc is 
necej/ary and univer/aL But this is egregious tritimg 
The experience employed here is not hmiu*d A child 
unqucttionably learns the impoit of the terms of mj. 
meiation, as he learns the import of all other tcini'), by 
experience. By putting two little balls to tv\v> l.iilc 
halls, hr learns to call the (uvu fmr balls. Afccr two 
or thifc lefTons of this lund with diftaent bodies, }.:s 
own rifiedion fuggefU to him, that the Turn four has 
no depcndunce upon the fhape or confiftence of the bo- 
dies, but merely upon the individually of each or tliefr 
numerical difference; and individuality, or nuiuciual 
difference, is as completely exemplified in two bud iu 
of any kind as in two thoufand. 

AU the truths of pure mathematics (fays Kant) 
a priori. If he means that they are all mcefaty, andciinfc- 
that the contrary of any one of them h inionceivabL’f^wiceu 
he affirms nothing but what is true; and has been known 

Ua- 



3SS 


C R r T I c A r. PH 

to ail mritlicinaticians ihcfc two thoiir.incl years. lint, 
if Ilf means that they arc irtnahj triitlm, nol dilcovcrcd 
by ijiduclion or iilcal nicaluremcnt, hi« rr.tainnf^ de- 
moiilhably falle. (Set* iNouc riON in tins 
When Ijf fjyfi, that it is not experkme wliicli dilcovcrs to 
UB that xve lhall always have the fnilacc of the pyraniiti, 
by its bale by the tliiul jjait of its lieigiit, 

he is ri^ht, it by expciicnce ht inciuis the a^t ial niea- 
I'uifnicnt of all pofliblc pyramicis; but lunly he cannot 
mean that the truth of this mcaiureinent is iniMtc in . 
tlic mind, for it is in faft not a tiue but a falfe mea- 
furement (•■;). I’hc bafe of a pyramid multiplied by 
the third part of its height gives, not the liiitace, but 
the folid contents of the pyramid ; and he who under- 
iiands the propofition'On which this truth is immediate- 
ly built, Jcr.ows perfeAly that Kuclid proved it by a 
lerifb of ideal mcafiircineius of thole particulars iu which 
all pyramids nectlfarily agree. 

Runt feems often to confound fenfation with expe- 
rience ; and if hy experience he means fenfuikni when 
die fays that pure ImwUd^c^ ii priuri, is that which is 
ahlolutcly wuliout any mixtuiH: of experience, he talks 
iioiifeiile : for the moll fpiritual notions which men can 
i'orm are derived from the operations of the mind on 
ideas of fciilation. To the reli of the paragraph, te* 
r[H^ting pure knowledge, we have hardly any objedion 
Ui make. Locke, the great enemy of innate ideas, 
taught, beibte Kane was born, that our knowledge de- 
pends upon our organization and the faculties of our 
iiiiiuis as much as upon Imprellions made on the ftnfcs 
that if our organs of fenfe were different 
liom wliat they are, the talk* of fugar might be bitter, 
Ai:ui that of wuimvvood Iwcet ; ami that it we had. not 
memory, niid could not modify and arrange our ideas, 
all progrefi in knowledge would be impofliblc» 

-(v.i tlUfi VVMien oiu* author talks of time and as the two 
- r l.'iKe af. elfential fi rn's of the mind, we are not fure that we 
' "ti'ji.s undtrlUiid him. We have (hewn clfewhere, that a 
coiifcioui intelligence may be conceived which has no 
ideas either of fpaee or of time (fee Mxtaphysics, 
h'.ncyrl. n* 1 ^ 2 , &c. and 2 C 9 , aod he who can 

alhrm, that if extenfion were known to us only by 
p:rhri f, it w’ould be poflibleto conceive fenliblc obje^s 
luttf out fpaccy has never attended to the foicc of what 
philolbphers call the oJfocxQtmi of Uem in tie mind^ But 
wh.it m h(-!C meant by fenliblc objedls ? Aie they ob- 
keti, of touch, talle, or fiTiill I Objects of touch cannot 
iiidtcd he conceived without fpaee ; but what extent of 
Tpacc is iuggellcd by the talle of lugar 01 * the odour of 
a i(d«. : 

\\ l.tn Kent talks cf the fenn fpace enabling us to 
ct tribute to external obje^ls /V/;y'</,r/rc^^/7i/v, moliuiy^ &c. 
he tilks rit random; and another man may, with as 
much pKpilcty, ard pcihaps n.t re tiiith, sfllim the 
'divtilc ui hib proportions, and .lay, that it is the ini> 
ptMciiiibility and n>cbiliiy, of cxtcuial ohjedk thu 
suable us to foim the \^ea calUd /pae, ai.d the fiicctl- 
/ioii of fome ohjecis, roitpared wiih the peimanenec of 


(o) 'I'hi:? may look like cavilling, a:? the Wurdcr mav 
of them can be l;:( p* fed igrmari . 1 the n.cdiod cd nci 
howcAr, that we (.0 not mran to cavil. V e admit- thc l 
how to mcafiuc the fnrfacc of a pyramid ; but htd that 
cclvc the pr'fTibilky .of iheii tallirg ii^o tl e blunder *1 
o w‘f- fi I ini fo In a rcn'i Ittr t r*’r'ifaf um of i)#*#’. 
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ethers, that enables us to form the notion or mode call- 
ed time. 

On the two or three next paragraplis it is not tvorlh 
while to detain the reader with many reii aiks. They 
abound with the fame uiicoiiLh and obfciire phrafeolo- 
gy, and tlic lame idle dill motions between ideas a priori 
aud (I pnlfeiuri. In if’ 1 he affirms, that the three* 
following piop«)litiuiis (a body is heavy ^ vwoJ is coiriluf io^\c^ 
itlley and the ihi'ce atrfrs of a triangle are equal to two 
rijfht any'lesj are ail neceflary judgments, in one fciifc 
this afiiimation is true, and in another it is falfe. We 
cannot, wkliout fpcaking unintelligibly, give the name 
hot/y to any fubllaiice which is not heavy ; and wc are 
not acquainted with any kind of wood which Is not corn- 
bull ible ; buff furely it Is not* impoflible to conceive a 
fubilance extended and divifible, and yet not heavy, to 
which the name tody might be given without ablurdity, 
or to conceive wood as incombullible as the mineral 
called eflejloj^ That the three angles, however, of a 
plane ttiangle can be either mure or lefs than equal to 
two right angles, it obvioufly impolfible, and mull be 
perceived to be fo.by every intelligence from the Su- 
preme down to the luiman. 1 he three propolitions, 

Uieitfore, are not of the fame kind, and ftiould not 
have been clalTcd uruler the fame genus of neeejfary fyn- 
thetic judgments. 

In the, critique of pure reafoit^ Kant feems to teach 
that all demonftratwe fcience muft, proceed from gene- 
ral principles 10 particular truths., Hence his/omr of 
the uiKier&andiag; and,.hiaY/i/i$eWe/^ according 
to. one rof hit puplfk^i V*? lie oi.our dud^ asc Pr Wd- 

pure notiona 

iedge. They, are ne^ffwf^fii^y^dicai notiona, of 
which all; onr i^mpo^ 

this is direftly oomrlry thie'^|iragitCi of the .human 
mind, which, -nt we have fiiewn in the article In t>uc* 

TtoH, already^efot^ to, proceeds, in the acquifition 
of every kind aA knowledge,, from particular truths to 
general principles. This iratfcendnital philojophy of 
.Kant's, dberefove, inverts the order of nature, and is as 
little calculated to promote the progrefs of fcience as * 

the iyllogiftic Tyttem of Ariftotle, which was likewife 
built 014 caU^ariee^ ot genend forms. Uts tranfeendetUed 
e^hetie^ which, aooording to Dr Willich, is the.know- 
lerge a.pnori of .tfa^rfi/rj of fmfat ion, I'ccms to be a 
contraditlory exjfriMon, as it implies that a man may 
know the laws oi fenfation, without paying the fmalleli 
attention to ilie oigaiisot fenfe. 

That we. know objei^s only by the manner in which 
they afted us, and not as thty arc in thtmfclvis, is a 
tivth admitted, we believe, by all phiiok^pl^crs, and 
ceitainly by Locke and i^ckl; but when Kant fays 
ihat wc know nothing of the veadty ol the objects 
whirh aifeCt our leufes, he ficiTiS to be fiiigidaiiy para- 
doxical. Bctkelcy hirniclt, the nii.it ingtiuous idcalill 
pei haps tliat ever wrote, ccfiunds lliciuuaully -for the 
ixifici'ice oi 2 l cuufc vi ouv itiil'aticns diiliiiCt fiom our 
ou u iniials ; and bccauu he thirks inert lualccr a cauie 
inadequate 

he tither fCant’s nr our c'orrcrpondtnt's, though neither 
iuriiig tht furiacc of a pyramid We alfuro the reader, 
t both Kant and our conclpMudeiit know perfectly well 
krioA^lulge Ittn inrtute iu their minds, Wi* cannot con- 
ic blunder, ihcrcllre, tltough the olhpring of nine in- 

rir .1 
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inadequate to thi^ effeft, he concludes, that every fen- of the deteliablc d.)v\rliics which Iiive been dvit^^ged 
fation of which we are confcioiis u a proof of the ini- from its b>ttom, Enough has been faid elfewlicre to 
mediate agency of the Deity, K^nr, as we fliall convince ilie rcalon of the found mhids of 

perceive by aivl bye, makes the exirtenro of Go l and our countiyrnen of llic L\i:lcnce ot om* ommpoLcnt, in- 
of muter equally problematical. Indeed he fiys cX' finitely wile, and pertectiy good Being, the author and 
prefsly, that bevond things fenfible we cm only have uplioUer of all things (See EncyJ, MuTA»»nYsic$, 
opinions or bclkf ; but things fenfihle, as every one Part HI. Chap. vi. and I'lii olo .; v, Part i. SeA. I.), 
knows, arc nothing more than the qu.i/itits of objc<fls. It may not, however, be altogether ufelcfi to point out 
Tendency It Hioiild feem chat the greater number of wonders to the reader bow completely Kant confutes himfelft 
of the fyl* which Kant has found in our primitive knowledge and even in the Ihort abllrart that wt have given of his 
wardiatlic-*" faculties of our mind, the greater nii nbcr of fyllem. 27 

ifiu. proofs ought he to have found of the exillence and at- Among his or fund im-ntal ideas, u hidi con* 

tributes of one Firll Caufe : but fo far is this from be- arc ktcc^ari/y formed in the mind, lie cxprcfdy icckoiib 
ing the cafe, that we have feen him refting the evi- cuu/e and but in various artirleii oi this woik, it * 

deuce of this moft important of all truths, either upon has been proved beyond the pul&bility of contiadidion, 
the Miraifenfe^ which our paffions and appctite.i fo ea- that no j\‘njthie objed is the true mciiiphyfual mufi of 
fily alter, or upon the intuitive perception of ahflrabl any one event in nature ; and indeed Kant himfclf 13 at 
moral rci^UuiU ; a perception which thoufands, as vir- much pains to fliew that h*b ca/i'^oriirj or idra'i i 

tuous and as profound aa he, have conlidered as impof- arc not ideas of fenfation. L*hcrc mud therthi e, ''pon 
fiblc. Oqr philufophet's proof of a God Is nothing his own principles, be caufes which arc n?i the ubje -l-^ 
more than his perfuafion that happirrefs is conneded of fenfi or experience ; and by tracing ihcfc cauk^ back’ 
with viitue by a Being upon whom nature depends; ward, if there be a iucceirion of them, wc ruuil arrive 
and he fays exprefsly, that this proof carries conviAton at one felf-.exiileut caufe, by a derooniiiatiuu as com- 
to the mind In proportion as the motives of a man's ac- piece as that by which Euclid proves the equality of 
tinns are conformable to the law of morality. This be- the three angles of a plane triangle to two right angles. 

Ing the cafe, the reader cannot be much furprifed, when We have no other evidence for the truth of gcumetricai 
he is uiformed that feyend pf Kent's . difnpks on the axioms than the laws of human thought, winch compel 
continent have arbW^d ll^mfelves Sptno*. us to perceive the impoffibility of fuch propohtmus be- 

zills.^^ (fee 37 *) According to our philofoplier, wc have the 

mentioru^ of thofe! l^Iy 4 h- . very feme evidence for tlie reality of cauks and dfeds 

miffed. of which arc not the objects of fenfe. The coniequtnee 

IS obvious. 

^orld. Kant's polhical opinions are faid to be tolerably mo- Hi-, mon.. 
a In derate, though he betrays, what we mult tliiuk, an ab liiy isextr*,^ 

hit tbati! furd confidence in the unlimited perfeiiibiltty of the 

l>avid the Painter fat' W|llv bflj^pcil cn- man mind. On his morality our valued currtlpt>ndcnt 

j-iying ibSi fufferlngs of.thc UpfQrtUflikd has beltowed a much larger lhare of his approbation 

trying iO paihlt^^eexpreiEdns oCthflVsgome^ ex^ we can allow it of ours. Kant ieem*} to conienJ, 

ed— “ What .ftfree of jcharadcrl WM,. fobiintity of that the adions of men (hould be diucted tj no end 
foulP* Thi|(t this wretch muff l)e an'iA.tmM^.likewifev whatever ; for he cxpicfaly cundemus, as an end ot ac-* 
foUowscbf courfe from Kant's priiiclp^';'^^ not tion, the putfuit either of our own huppinefs or of tin: 
conceivable that he* perceives any ha{>piner 8 of others, wUJier temporal or eternal ; but 

. happinefs and virtue. adtions performed for no purpofe are iurdy aciuiis 

That Kant Is an athelff himfelf, we bat c not. of:, the very eilence of fully, riuch actions aie 11. deed 

ed, though his doArlnc leads thus naturally to. atheifm, impoffible to beings endowed with reafon, paifuns, and 
and though in his work caHed Tugxno LxuaSi.pSjg^ appetites; for If there be that beauty in abllrad vutui, 

180, he makes the following ilrange obfervatiQO -iwon for which Kant and the Stoics contend, itcaniut b*. 
oaths : ** As it would be abfurd to fwcar that God bau tha^t the virtuous roan muff feel an inuriial pleafuiu 

exiffs, it is ffill a queftion to be determined, whetliet* aa when he performs a virtuous aAion, or rtilcds upon h.^ 
oath would be p^ble and obligatory if one were.to pail oofiduft. He who makes hU temporal iiiuicff ilr. 
mzVjtii I /war on the fuppofition that God'exifiu Sole rule of .his condu£l, hui indeed no preteufhMis rii 
It is extrlmely probable (fays he), that all //nrrrr oaths, the chai-adtr of a virtuous man ; but as the morality 
taken with rejte&ion^ have* been taken in no other of the gofpel has always appeared to us fulULknily pure 
fenfe !" , aud difioterefted, we think a roan may, without devia- 

It is not our intention to plunge deeper into this ting into vice, have reipect unto the ixcon.pcnci: o: 
mire of atlicifm, or to enter into a formal confutatioR future reward." 


V H O 

Phofpha- PHOSPHORUS ( 5 ee CHKMisTRY-/wr/r.>i^ Supple* 
1 tnent,) has lately been employed as a medicine by Al* 

’ pbonfua Lcroi, profeffor at the Medical School of l^ris. 
Its effeds, in a variety of cafes, are thus deferibed in 
the Bulletin de la Soeiete riiilomaiique^ 1 798. 

• % 
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1. Pliorphoriis adminiftcred internuliy m coniump^ pj, 
live difeafes appears to give a certain degree of adivity 
to life, and to revive the patients, without raiiiiq^ thek 
pulfc in the fimc proportion, 'fhe author rei:jfcs fe- 
vcral inilances that occurred to him in the courfe of his 

pr’Cucc ; 
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• ; one of wliiJt 1*3 aa fullowA: Pcinpc cal!o<l to at- painting with oil, and in euameU inilead of the white rhoijjhfi. 

Unit a woman, at the point of death, who was quite oxyil of lead, 'rhisi white oxyd of imn occarioiied . . 
woiTi fH-t by a con film pti VC diforder, with which flie violent retchings to the author, who ventured to place 
had been c'lTlldjd tor tine* years, in compliance with a very Imdl particle of it on his tongue. He doc!? iu»t 
tljc e iriU'd d^lire ot her hn(lKind, w!i<» n<|iie{te<l him to hefitate, therefore, Co confiJer this oxyd as a teirihle 
give licr tome mediciiic, lie compofed one of a portion poifoii. llcTwas not able to reduce it but by fixed 
of i\!iip diluted with water, in which a few (ticks of alkali and the ghifi of phofphorus. 
pliofplijius had been kept. Next day the woman found 9. The author ailcrts that, by means of plvofpho- 
nerfclf much better. She was revived for a few days ; nis, he decompofed and fcpaiated from their bafes the 

and did not die till about a fortnight after. fulphinac, muriatic, and nitric acids; that by help <if 

2. He himfcif, as he acknowledges, w?s fo impni- the phofphoric acid he imnfinuted earths; and that 
dent rfs to lake twm or three grains of folid phofphorus with calcareous earth he can make, at pleafure, coiiii- 
combined only with treacle, and exoerienced the moll derable quanlidca of magiiclia. He ckclarts, that to 
ilreadful lymptnms. At firft he felt a burning heat in hii, labours on pliofphorus he iV. indebted for priKTcires 
tIk whole region of the ftomach. That organ feemed by which he effedb the diffipation {opere la frUr) of 
to be hlhd with gas which efcaped by the mouth. Be- rubies, the fufiou of emeralds, and the vitrification of 
iiig 'Ireadfully tormented, he tried to vomit, but in mercury. 

vain ; and found relief only by drinking cold water from We agree with the editor of the rcfpef^able Mifcel- ’ 
lime to lime. TIis uncaly fenf^tions were at length al- lany *, from which wc have immediately taken this 

but next morning he fcimed to be endowed tick, that Britifh p*'ailitioRera will do well ig ufe th^ir^.rsiH^, ^ 
with »in aibmiiliitig rniifcuk*- force, And to be ufged wonted eauf ion in the application of fo powerful a re- vol 
w!*li an almoft ir»tfilliblc irnpidfe to try its energy, m^^dy- Ir.cked we ednfider it as fo very ha^anlous a 
The cikvt of this medicine pt length ccafcd^adda the meedy, that we had refolded to make no mention of 
author, a Li fmti' d^nn priapifir.e x ioient. it, tM wc found it tranfcribcd into various jpnrnals, both 

In many enfes tlie author Cfoployed, and ftill em- foreign and jdomdlut, and tfat’iSce began to fufped; that 

ploys, phurphonis inttrnally, with great benefit, to re- we mighi ' negiigencci, weie we 

fiofv and revive young perfons exhautled by eatHsfies* of 

I le divides the phrfphorus into very foialt particksi by 

ilukiiig it In a gLfi filled with lilting water,- lie/. -'. ^ ' 

cotitiuui's to (hake the bottle, plungir.g it into <!oM wa*{ 

tcv, and thus obtains a kind of precrpitate of phu(j^« < 

niK, exc eedingly fine, which he bruifes flowty' with vL . 

lit tit (jil a.id ingsr, or afterwards employs as llqiiSd : ' . v 

tlcduui y. by ciilulifig the whole in the yolk of an eyg,- • 

By mranti of this intdicine he has- effeded aftoniftti^ 
ruiTs, and re (lured the (irength of hU-pattents in ft very 

(hc>rt time. . J ^ .^yTO;- '' 

4. Ill malignant fevers the vfe of phorpboTitli 
to ilirck the progrefs of gangrene, has fuccec^ed N- ' 

yond ex])<'ftAtion. The author relates fevosid^if^anbes,' ^ / 

Pcllt-iier tol'd him, that having 
gligcnc'c. Tome phofphorua in a copper 
was oxvfhti'd, and remalued fufpended in 

Having thoiightlefbly thrown Out the Wtlter ^ withes 

court in which ducks were kept, fliefe 

of it, and all died. Mats le (fays the Nkholfon^s PbilofojpUcd 

<ctiVrU toufa fts femrlhs jufque att Arwir' 'iijjjto 

7 '/V. A 11 obfervation which aujXKirds with ^ dGeft v making the experiments which 

peiitnml by the author. ^ V thrartick Lam? was led, 

6 . 'rhe author relates a faA which pibycs the .Wf'by to the eonftrudion of a very acctirate /As- 

nidiiug diviftbility of phofj^oruk Having adminiftef^* /hMU'/^r, b which the (kadows, tnftead of being tbiown 
td to a patient feme pills, m .the epmjpofition of which upon a paper fpread out’ upon the watnfeot, or fide of 
tliere was not more than a quarter m m grain of phof the room (See ps^ 64 of this volume}', are proje^ed 
phorus, and having had pbeafion afterwards to open upon the infide of the back par( of a wooden box 
the body, he found all tlic Intetnal puru lunatnoqs ; .and inches wide,* loj- inches long., and ji inches deep, in 
even the hands of the peirfon Who had pevtormed the the clear. The light is admitted into it through two 
operation, though w^hed and well dried, retained a horizontal tubes in the front, placed fo as to iorm an 
phofphoric fpkndor for a long time 'after. angle of 60"* ; their axes meeting at the centre of the 

7. The phofphoric acid, employed as lemonade, has field of the inftniment. In the middle of the from of 

been fcrviccablc to the author in the cure of a great the box, between ihtfe two tubes, is an opening thro* 
number of difeafes. which isHiewed the field of the photommer (bee iig. ^ 

8. Leroi affures us that he oxydated iron with phof- i.). This field is formed of a piece of white paper, 

phorUs, and obtained, by the common means, a white which is not faftened immediately upon the infide of 
oxyd, almoft irreducibk, which he tliinks may be cm- the back of the box, but is palled upon a fmall pane 
ployed with advantage in the arts, and particularly in of very fine ground glal's ; and this glafs, thus covered, ^ 
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rhntome- Is lv‘t ilown into a groove, made to receive it, in the 
Lack of the b(»K. 'rhe whole inlidc of the l;ox, except 
the field of die inllrument, 13 painted of a deep hiack 
dead colour. To the under part ot the box iu fitted a 
ball and foiket, by whlth it i« attached to a Hand 
which fupports it ; and the top or lid of it h fitted 
with hinges, in order that the box may be laid quite 
open, as often as it is ncccflhry to alter any part of the 
machinery it contains. 

I'he Count had found It very Inconvenient to com* 
pare two (hadows projeded by the fame cylinder, as 
thefe were either neceffarilytooiar from each other to 
be conip?.red wlili certainty, or, when they were near- 
er, were in pnrl hid from the eye by the cylinder. *1*0 
remedy this inconvcnteflce, he now makes ufe of two 
cvlindcts, which are placed perpendicularly in the bot- 
tom of the box juft deferibed, in a line parallel to the 
back part of it, diflant from this back indies, imd 
fi'om each other 3 inches, meaTuring from the centres 
of the cylinders ; when the two lights made uft of sa 
the experiment are properly placed, tlieft (wd cylmders 
projed four (hadowa upon the white p^per upon^ebe in* 
fide of the back part of the box^^ thd the^iit^ 
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down tojjh tliir. lafl. mcntica'.cd line, the lights are a* a 
proper height ; and iarthci, when the two fhaJows aic 
in coiuadl with each other in the middle of the field, 
tlic lights arc then in their proper dire6tuin8. 

Wc have faid that the cylinders, by which the fha- 
dowa arc projected, arc placed perpendicularly in the 
bottom ot tliebox; but as the diameters of the fliadows 
of thefe cylinders vary in fomc degree, in proper tio i as 
the lights are broader or narrower, and as iliey arc 
brought nearer to or removed farther from tlic phot v 
meter, in order to be able in all cz{<^ to bring thel'e Jha 
dows to be of the fame diameter, which is very advarf 
tageous, in order to judge with greater facility and cei * 
lair/y when they arc of the fame denfiiy, ilie Count 
renders the cylxndei*f moveable about their axes, an 1 
adds to each a vertical wing 4 5 of an inch wide, 
an inch thick, and of equal height with the cylinder 
ttfelf, and firmly fixed to it from the top to (he hot- 
tom. This wing commonly lies in the middle of the 
fhadow of the cyliudcr, and as long rs it remains in that 
litUTiiion it has no tffe£l -whatever ; but when it ii n,- 
adlkry'that the diameter of one of the Hiatlow^ lie m- 
Cteafri# (he corrdponding cylinder i:> moved about its 


ilrument ; ttyq of wfaleKihadoii^' ^ t ill the wing juft deferibed, enicrgiinr out of the 

eifely in the middle of (Jut and intercepting a portion of light, brii».,rs the 


alhiie that ar^;t^; 
tentloh 



r^ucedf to .it$ 
initlKpofed bei 

glafs^ and retting immediald^ 
paft^iald, in the form & an 
widci* and two inches' high, 
and forms the boundaries 
(hould be large enough to cover 
back of the box, ami it may be fixed rft ids • . 
means, of grooves in the fides* ef the*4iox, iufd 
may be made to enter. The pofitioA of the 'opshiitf|: 
above-mentioned is determined by the height o£ the 
•cylifiJers ; the top of it being rcr •** higher 


ihadow projected upon the field of ilic indrumciit to 
'beoftha width or diameter required. In this (-peta- 
ls tiop it ts always oenffary to turn tlic cylinder out ji ardh, 
or in foch a mminer that the augmentation of the 
•tvidth of the flxadow may take place on that fide of it 
^‘Vsirtodh ft oppofite to the (hadow corrtfponding to the 
' ‘4ilaher^light• The ncccflity for that prtcHutiiui will ap- 
filbar evfd^ to any one who has a juli idea of the *ii' 
Nthg ‘ -fttnimefit iti queftion, and of the manner of making ufe 
’ of it They are turned likewife without opening the 
t>6Xf by taking hold of the ends of their axes, which 
iprcjeft below its bottom. 

V 'As tt iaabfolutely nccefiary that the cylinders fhould 
.oonftantty remain prreifely perpendicular to the bnttoni 
bt'lthe* bM^Or parallel to each other, it will be bt il to 
ihXfn of brafs; Bird, inllead of fixing them iin- 
Amiiwy^tu the bottom of tfie box ( whichl l.*;;iig uf 
urirp), to fix them to a llrong thick piece 
i-'liWdl-jhsUft plate farafs ; which plate of bi afs iiu* y 
to the bottom of the box by 
‘ ferew. in this mariner two of thj 

SfljNk itdl«!allwn^ are conttruded ; and, in order 
more firmly in their vcriic?d 
fuioifhed with broad flat rings, or 


reft upon the brefs plate ; whidi 
wift equal in diameter ic« 
Ills tlie cylinder, to the bot- 

lorn of whkh . ^sy/xfiojrd a & fupport. Thefe cy- 
Imd^ are fikewafe fbvetbly pufhed, or rather piillrj, 
than the tops of the cylinders and as the height ^ it Xgaiott the bfxts, plate Upon which they rett, by mcaus 
is only twG^ inches, while the height of the cylinders is oi compreiTed-ipfisl fpringa-^ placed between the under 
Itv inches, it is evident that the fhadows of the lower iide of that plate and the lower ends of the cyliodtrs. 
parts of the cylinders do not enter the field. No in- Of whatever material the cylinders be conftmcicd, and 
convenience arifes from that circum (lance ; on the con- whatever be th^ir .forms or. dimepfions, it is abloliitcly 
trary, feveral advantages are derived from that arrange- sieceflHry tliat they, as wdl as every other part of ibe 
tnent. ^ * photometer, except the field, fbould be well 

That the lights may be placed with facility and pre- a deep black dead colour, 
rifion, a fine black line is drawn through the middle of In order to move the lights to and from ttfe fihoto- 
the field, from the top to the bottom of it, and another meter with greater cafe and prcciiion, the oblerver 
{horizontal) line at right angles to it, at the height of (hould provide two long nnd narrow, but very llrong 
the top of the cylinders. When the tops of the (ha- and iicady, tables ; in the middle of each of whict* 
SuppL. VoL. II. Parti. Zz there: 
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Upou wlnVli the li)»ht 18 placed, is drawn aloujr by 
iTitaiis i>f a cprd whirl* is iallcaed to it bifui'c and be- 
hin.l, aiid which, pdiiiig over pulleys at each ciul of 
the table, j^ocs round a cylinder; which cylinder is fur- 
!»lfhtd with a winch, and is fo placed, near the end of 
the table adjoininjr the photometer, that the obferver 
rail turn it aboiiL, w'ithout taking; hu eye from the field 
of the indriiment. 

Miijy advantages are derived from fhij arrangement: 
Firll, the obftTvrr can mo%'e the hghtH as he iiuds ne» 
ceMury, without the help of an alTitUnt, and even wilh- 
oiii removing his eye I'rorn the lhadows; fecondly, each 
light is always precifely in the lint of dircAiou inwliich 
it ought to be, in ortler that the /hadowa may be in 
conta^^ in tl)e middir of the vertical plane of the pho* 
tonictcr ; and, thirdly, the nidiiig motion of the lights 
licing perfeflly foft and gentle, that motion produces 
little or no effect upon the liglits themfelvesi either to 
increafe or diminifh their brilliancy. 

Tlufc tables mufl be placed at an angle of 6 o de* 
grees from each other, and in fuch a fituation, with re- 
fpcit to the photometer, that lines drawn through their 
middles, in the direction of their lengths, meet in a 
point exactly under the middle of the vertical plane or 
iicld of the photoiueter, and from that point thediilan- 
CLS of the lights arc meafured ; the fidcs of the tables 
being divided into Engliih inches, and a vernier, (hew- 
ii.g tenths of inches, being fixed to each of the (liding 
« ar.iagts upon which the lights are placed, and which 
arc {’) contnved that they may be railed or lowered at 
pleafure ; fo that the lights may be always in a hori- 
Yontal line with the tops of the cylinders of the photo- 
meter. 

In order that th^ two long and narrow tables' or plat- 
forms, jull deferibed, may remain immoveable in their 
pioper pofuions, they arc both firmly fixed to the (land 
wliii'li luppuris the photometer; and, in order that the 
motion of the carriages which carry the lights may be 
as loft and gentle as polTible, they are made to Side 
upon parallel brals wires, 9 inches afunder, about 
an inch in diameter, and well polifhed, which are (Iretch- 
ed out upon the tables from one end to the other* 

'rhe ilrudlure of the apparatus will be clearly, noder- 
ftood by a bare infpedion of Plate XLL where fijg. t, 
is a plan of the infide of the box, and the adjoining 
parts of the photometer. Tig. 2. Plan of the two 
tablvs belonging to the photometer. Fig. The box 
of the photometer on its ilwtnd. Fig. 4. llleeattoli of 
the pliotomcter, with one of the tables ioA carriages. 

Having iufiiciently explained all the efleittial parts 
of this photometer, it remains for us to give feme ae> 
count of the precautions neceflary to be obferved ia 
ufing it. And, iiHl, with refpeA to the diftance at 
which lights, whofe intenfttics are to be compared, 
fhould be placed from the Held of the inftrument, the 
ingenious and accurate inventor found, that when the 
weakeil of the lights in qur ftion is about as ftrong as a 
common wax caudle, that light may mofl advanlageoufly 
he placed from to 36 inches from the centre of the 
Held; and when it is weaker or ftrongcr, proportionally 
nearer or farther off. When the lights arc too near, 
the (hadows will not be well dchned ; and when they 
are too far off, they will be too weak. 

It will greatly facilitate the calculations neceffary in 
drawing concluliuns from expciimtou of this kind, if 
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feme Heady light, of a proper degree of llrcngth fur 
that purpofe, be aHumed as a llandard by which all 
others may be compared. Our author found a good 
Argand’s lamp much jucferable for this purpofe to any 
other lamp or candle whatever. A« it appeals, he 
fays, from a number of experiments, that the quantity 
of light emitted by a iaenp, which burns in the fame 
manner with a clear flame, and nvUhout fmoke^ is In all 
cafes as the quantity of oil cunfumed, there is much 
teafon to fuppofe, that, if the Argand's lamp l>c fj ad- 
juited as always to confume a given quantity of oil in a 
given time, it may then be depended on as a jull fland- 
ard of light. 

In order to abridge the calculations ncceflary in thefe 
Inqumes, it will always be advantageous to place the 
ftandard-larnp at the dillance of 100 inches from the 
photometer, and to affume the intenfity of its light at 
Its fource equal to unity; in this cafe (calling this ftaud- 
ard light A, the intenfity of the light at its fource 
— * ss 1 , and the dillance of the lamp from the field 
of the photometer 5= m ss 100), the intenfity of the 

illumination at the field of the photometer ( = ^‘) (See 
Lamf, p. 67. of this volume) will be expreffed by the 
fra6lion ss rvimi *u^d the relative intenfity of 
any other light . vphich is. compared with it, may be 
found by the feHqwipg ptx>po^ ; Calling this lieht 
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Or, if the^ hgHt bf the fun, or that of the moon, be 
compared. wkh the light of a given lamp or candle C, 
the refn^ of fuch comparifon may bell be exprelTed to 
words, ^ faying, that the light of the celeilial luminary 
in queftioin, at tbi furface 4 >f the earthy or, which is the 
(ame thing, at the field of the pliotomeicr, is equ*il to 
the light of the j^iven lamp or candle, at the dijlance 
found fy the experiment / jor, putting a = the iqtenfity 
of the light of this lamp Cat its fource, and / = iu 
dillance, in inches, from the field, when the lhadows 
correfponding to this light, and that cotrtfponding ta 
the celeilial luminary in queilion, aie found to be of 
equal denfities, and putting % = the intqpfity of the 
rays of the luminary at the lurface of the earth, the re. 

fult of the experiment may be expreffed thus, z 

or the real value of a being determiaed by a particular 
cxpcrimentt made cxprefsly for that purpofe with the 
fiandard lamp, that value may be written inllead of it. 
When the itandard lamp itfelf is made ufe of, inflead 
of the lamp C, then the value of A will be i. 

he Couiii’s firll attempts with his photometer were 
to determine bow far it might be polTiblc to afortain, 

*by 


‘ 
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by iWti'il rxpcrnrcrts* ihc certainty of the afliJmed law 
oi the diminution of the intenfity of the light emitted 
hy lu:'.iiiioii9 bndif-s ; tuimcly, that the intenfity »f the 
light 19 eve’-ywhere as the feuares of the dillances ff«»in 
the luminc)us body inverlely. A« it is obvious that this 
h\v can hold good- only when the light is propagated 
through peiftdlly tranfparcnt Tpaces, fo that its inttn- 
fity is weakened merely by the divergency of its rays, 
he inftituted a fet of experiments to alcertaln the trauf- 
parcncy of the air and other mediums 

With this view, two equal wax. candles, well trim- 
med, and \^hich were found, by a previous expetiment, 
to burn with exactly the fame degree of brightnefs, 
were pl:iccd together^ on one fide, before the photome- 
ter, and their united light was counterbalanced by the 
light of an Argand's lamp, well trimmed, and burning 
very equally, placed on the other fide over againil them. 
The lamp was placed at the diftance of 100 inches from 
the field of the photometer, and it was found that the 
two buniing candles (which were placed as near toge- 
ther as pr Ifible, without their flames affedling each 
other by the currents of air they produced) were juft 
able to counterbalance the light of the lamp at the 
field of the pliotometer, when they were placed at the 
diilince of 60,8 inches from that field. One of the 
candles being now taken avray and extinguifhed, the 
other was brought ii^rer .tp the, of the jnflru- 


ment, till iti wall 
couetetbi^a^' 'ithe^;' 
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'With one, candle s a'S^V^ ‘ 

’ Upon *5ptb«r .. 

iVith two candies ss 54,0 iikb^jty ato af}8i,i6 

With one candle =s 39,7 - - vr ’li y / » >576^99 

And, in the fourth experlftaeiitt. ' ' * « 
With two candles =s 58,4 inches. Squa^ ifi j|4i6i5d 
With one candle = 42,2 • * ss 1780,04 

And, taking the mean of the refults of thele four 
experiments, 

.Squares of the Diftances 

, . With two Cntifllcs. With one C&ndlSv 

In the Experiment N® v 3®9^»64 ~ 

N® 2. 2946 — 1499196 

, . N® 3. 2981^16 — 1^76,09 

N® 4. 3^io,s6 — 1780,84 


4) 13004,36 4) 673 o »45 


Means 3251,09 and i68i,6j 
which again arc very nearly as 2 to t . 

With regard to thife experiments, it iKiy be ob» 
ferved, that were the nfiilance of the air to light, or 
the diminution of the light from the imperfect tranf 
parency of air, fenfible within ihc limits of the incon- 
fiderable diftances at which the candles were placed 
from the photometer, ia that cafe the diftance of the 


two equr!l lights united ought to he, to the rlifl.^rce of i h 
one r/f them Angle, in a r.iiic* Itfs llian that of tljt fqu:ire 
root of 2 to the fqiiare root of i. loi if the- inrcnfity 
of i\ light cmitteil by a luminous ?)o. y, in a f]\icc I'ofd 
of ij!i re/jjhmct^ bt dimiiiilhcd in the (nrponii>n of the 
fquaies of the dillances, it mnft ot luctfLly be (.‘Imi- 
lufhed in a ftill higher ri.iio when the light pnflis thii>' 
a refitting mtdium, or one whuh is rot piilt^tly ti.'.nf- 
parcfit ; and from the tlifiermre of thole rritios, name- 
ly, that of the fqiiates ol the diftances, and thwt other 
higher ratio found by the expeiinitiit, the ithiUnee of 
the medium might be afceitained. Tl i^i Ic t(»ok much 
pains to do with refpedt to ai**, but ..hM not fucettd ; 
the tranfparcncy of nir being lo guat, tliat the dim^- 
mition which light fuffers in palfiiig through a hw 
inches, or even through feveral fett of it, is not fen- 
fihlc. 

Having found, upon repeated trials, that the light 
of a lamp, properly trimmed, is incomparably more tqiul 
than that of a candle, whofe w'ick, continually gt owing 
longer, renders its light extiemcly fluctuating, he ful/- 
ftituted lamps to candles in thefe experirnenis, and 
made fuch other variations in the manner of conducting 
them as he thought bid f^ir to lead to a difeuvery of 
tbe refiftanceof the air to light, were It poflible to ten- 
der that rcfittance fenfible within the confined limits of 
his machinery. But the refults of them, fo far fiom af- 
fording means for afccitaining the icfillaiice of the air 
to light, do not even indicaie any t 
the contrary, it might alnioft be inft 
them, that the intenfity of the ligh 
mtnous body in air is diniiniflicd in a 
of the fquares of the diftances ; biu an lucu a conciu- 
fion would involve an evident abfurdiiy, namely, that 
light moving in air, its ahlolufc quantity, inltend of be- 
ing dimiiiiihcd, actually goes on to /Wnr^, that con- 
cltilion can by no means be acimitted. 

Why not ? Theories mutt give place to farts ; and 
if this faft can be fairly afcertaiiKci, inftcad of rejecting 
the conclulion, we ought certainly to rertify our ro- 
tionS of light, the nature of which we believe no man 
fully comprehends. Who can take it upon hiin to 
fay, that the fubttance of light is not latent in the at- 
mofpbcre, as heat or caloric is now ackiiowledged to be 
latent, and that the agency of the former is not called 
forth by the paflage of a ray through a portion of air, 
al the agency of the latter is known to be excited by 
the combination of oxygen with any combullible fub- 
ftancc'l See Cheicistry, n® 293, Su/>fi/, 

The ingenioui author’t experiments all confpired to 
fliew that the refiftance of the air to light is too incon- 
fidctable to be perceptible, and that the aflumed law of 
the diminution of the intenfity of light may be depend- 
ed upon with fafoty. He admits, however, that ir trails 
may be found for rendering the air's refiltance to iight 
apparent ; and he fecihs to have thought of tlu very 
means which occurred for this purpofc to M. dc. bauf- 
furc. 

That eminent philofopher, wifhing to afeertain the 
traiifparency of the atmofphere, by meafuring the di- 
ftances at which determined objerts ccale to be vifible, 
perceived at once that his end would be attained if he 
Ihould find ohjerts of which the difappearaiice might 
be accuiately determined. Accordingly, alter many 
trials, lie found that the moment of liilappeuraiH c can 
be obferved with much greater accuracy when a biack 
Z z 2 object 
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objcft jjlaced «)n a w In'tc ground, than when a white by a white ring, the brcadtli of which was equal to the 
is placed on a black ground ; that the accuracy diameter c«f‘ the circle, and the whole was palled on a 
wa.; dill grtaur when the obfervation was made in the green .ground. 

fun than in the lhadc ; and that even a flill greater dc- M. de SauUiirc, for his expeiiincnts, felc^led a (Iraight 
gree of accuracy w^as oblaiiicd, wdicn the white fnacc road or plain of about 1200 or 1500 feet in c:ircuinfer- 
furrounding a bhek circle, was ilfclf furrounded by a ence, wide h fow'auds the iiorili was bounded by trees or 
circle or ground of a dark colour. This lail circum- an afeeut. Thofe who repe^it them, liow'ever, mull pay 
Uance was particularly remarkable, and an obfervation attention to the following rc-nurks : When a perfon 
quite new. retires backwards, keeping his eye conflantly fixed on 

If a circle totally black, of about tw'o lines in dia» the paftcbuard, the eye becomes fatigued, and loon 
meter, be faRentd on the middle of a large fhect of pa- cealea to perceive the circle ; as fooii there fore as it 
per or pailehoard, and if this paper or palleboard be ccaies to be dillinguiniable, you mull fufTer your eyes 
placed in fuch a manner as to be expofed fully to the to reft ; not, however, by Ihutting them, for they 
light of the fun, if you then approach it at the diltance would when again opened be daz/Iid by the light, but 
of three or fotir feet, and afterwards gradually recede by turning tbem gradually to fome Icfs illuminated ob- 
from it, keeping your eye conftanily dire^ed towards jc£l in the hori74Jii. When you have done this for 
the black ciiclc, it will appear always to dccrcafe in about half a minute, and again dirc^td your eyes to 
lize ibc farther you retire from it, and at the diftance the palleboard, the circle will be again vifibL, and you 
of 33 or 34 feet will have the appearance of a point, tnuft continue to recede till it difappear or.ce more. You 
If yon continue ftill to recede, you will fee it again cn* mull then let your eyes red a fecond time iii^jrder to 
large irh:lf ; and it will feem to form a kind of doud, look at the citdc again, and continue in this manner till 
the darkiiefs of which decreafes more and more accord- the circle hecomea aidtually iiivifible. 
ing as the cimimfererce becomes enlarged. The cloud Jf you wilh to fin’d au sccunte exprefliori for the 
will appear ft til to increafe in ftze the farther you rc- want of tranfparcncy, you. mud employ a number of 
irove fioni it ; but at length it will totally difappear. circles, the diamcteril .csf which iitcreafe according eto a 
The momept cf the difappeai-ancc, however, cantiot be ‘ “ 

accurately afeertaintd; and the more experimcnta were 
repeated the more w'cre the rcfults different. 

M. de Sauftitre, havir.g rcfleAcd fo? a long time on 
tlie mcarjs ol remedying this inconvenitfney, law clear- 
ly. tliati <.s lorg ns this cloud took place, no accuracy 
could be obtained ; and he difeovered that it appeared 
in eonfeqncnce of the contrail formed by th< white 
parts which were at the grcateil dldance from the black 
circle. He thence concluded, that if the ground was 
left white near this circle, and the parts of the pafte- 
board ai the greateft diftance from it were covered with 
a dmk colour, the cloud would no longer be vifible^ or 
at leafl alrnoft tot:!lly diTappear. 

'1 his eonjcdtuie was confirmed by experiment. M. 
de SaulTure Uft a white fpace around the blaek eWck 
s.qual in breadth to its diameter, by placing a cirdt of 
black paper a line in diameter on the middle of a white 
circle three lines in diameter, fo that the black oirde 
was only furrounded by a white ring a line m 

The whole was pafted upon a green ground. A grtch ihuivw w oener^ sO;tuat tliey may b« both 11- 
colour was clu.^feii, becaiife it was dark enoagh CO make lomihMfd/in tu^jtqual ckgree by the luit ; and if the at- 
the cloud difappear, and the eafieft to b« procured* mofph«re,'.,tit the Ofome^ when the experiment is imide» 
The black circle, furrounded in this minner with fee ^rfeiftty iranfparent, the citcle of the Uige' fquaie, 
white on a green ground, difsppmed at d nttich kfs winch is twelve times the fiae of the other, muit be 
diftance than when it was on a t^ttc grottfld of a large feen at twelve tidws the diftance. In M. de- Sajalfure's 
fizc. ^ ^ experiments the fmall circle difappeared at the diftance 

If a pcrfedly black circle, a Kne in diameter, be of J «4 feet, and the large one at the diftance of 3 s 8 ^ 
palled on the middle of a white ground expofed to the feet, whereat it fhoilM have difappeared at the diftance 
open light, it may be obferved at the diftance of from of 3768. The atmofphere, therefore, was not perfe^- 
44 to 49 feet; but if this circle be furrounded by>a ly tranfparent. This arofe from the thin v^ours which 
white ring a line in breadth, while the reft of the at that time were floating in it. M. de Saiifllire, a» 
ground is green, all fight of it is loft at the diftance of we have obferved, calls his inftrument a diuphanometer $ 
only 1 5t wt* but as it anfwers one of the purpofes of a photometer^ 

According tc thefe principles M. de Sauflbre deli* we trull our readers will not confider this account of at 
sieated feverttl black circles, the diameters of which in- as a digreCltoiu 

creafed Jn a geometrical ptxigrefliou, the exponent of To return to Count Rumford. From a number of 
which was 4 • His fmaUeft circle was f or 0*2 of a experiments made with his photometer^ he found that, 
line in diameter ; the fccond 0*3 ; the third, 0*45 ; and by pafling through a pane of fine, clear, well polilhed 
fo on to the fixtcenth, which was 87*527, or about 7 glafs, fuch as is commonly made ufe of in the ponftruc- 
inches 3i- lines. £ach of thefe circlci was farrousded lion of looking-glaiTcsi light lofes ,1973 ^ whole 

quantity^ 


tiBassi* 


at which 
'which (bfr' 

fpana^'. 
Mrciit 
rimenU-f' 

• A” 

>D 

tdu«]|^ 

efceh 




according to 
■'';d(e)»eatoat 





the white fpace 

•NM»hdthe'clir^d^t.tii^ ’ ^ ’ 

•’It tbi. kio'd (m furpended vertically 




p I A r 

quantity* *. e- of the quantity which impinp^ed on the 
glafH ; that when light is made to pafs through two 
panes of fuch glafa Handing parallel, but not touching 
each other, the lofs Is ,31^4 of the whole ; and that in 
paiTmg tliroiigh a very thin, clear, colourlcfs pane of 
window-glafe, the lofs is only ,1263. Hence he infers, 
that this apparatus might be very ufefully employed by 
the optician, to determine the degree of tranfpareiicy 
of glafs, and direft his choice in the provifion of that 
important article of his trade. The lofs of light when 
refleaed from the very beft plain glafs mirror, the au- 
thor afeertained, by five experiments, to be -{d of the 
whole which fell upon the mirror. 

PIANO FOHTJ5, otherwife called Forte Piano, a 
well known mufical inftfument, of which wc need make 
no apology for coiifidrring the peculiarities wnth fomc 
attention. If wc look, on mufic fn.jm no higher point 
of view than as the FtihotrutH dulce the innocent, 

the foothing, the chcaring fwcetener of toil, wc muft ac- 
knowledge that it is far from beir^ the meaneft of ihofe 
enjoyments with which the Bountiful Father of Men has 
ctnbclHfhed this fccne of our exiilence. But there is a 
feknee in mufic, independent of that artificial half ma- 
thematical doartne which wc have contrived to luiitc 
with itt and v^ith really enatdcf tit to improve pure 
mufical pleafiit^f Hciicc,fe/thd fingliih 
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not cxjm ls the momentary variations of fentinienc, wliii.h 
are as fleeting as ihr light and (hade of a profpcdl while 
the dappled clouds' fill acrufs the Itcy. 'I'he violin, and 
a fmall number of the Ample wind inftruments, were 
found to be the only ones wliich could fully expref 
thofe momentary gradations of fentiment that give mu 
(ic its pathos, and enable it to thrill the very (oul- 
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Sit the Author of 'oiir Being ipite i^Jtbii 

pleafure. ' ... "■ •; 

- When, in the cnitivation of *ie friidtbf 0»n 
Ibtt, the modem difcovered the bcmitiw of hambaf or 
eonfonance. and indripnenta of fined ..loiuida <ar«« em* 
ployed, by means of which thefe bcBVtite c6uW be ei^ 
hibited in their utmoft rirhnefc and variety j and parti* 
citlarly when the organ, that " magic w^d of foOirf,*^ 
was invented, the immeqje advantages ot the ingenious 
fpcculations of the ancient Gteeks about the diviuon 
• of the monochord were now perceived, and mufic be- 
came a deep intellectual (tudy. It fell into the hands of 
men of Icticrs, add, for a long while, counterpoint oc- 
cupied all their attention. Inftruments of fixed fopda 
were now made, not only with pipes, but with ftringa, 
bells, rings, and every thing that could make a noifc in 
tunc. . 

But all thefe inftruments were far inf^r to the 
voice, the fpontaneous gift of^ Nature, in prompti 
tude, and in the power of obeying every call of fenti- 
ment, every degree, as well as every kind of emotion, 
with wjiich the heart was agitated. The plcafures of 
kaimonyi though greati were monotonous! and could 


Attempts were made to remove iln’if defeat of t'lc 
harmonic inftrunWT^ts, and the swf.i.i. was added to tl.r: 
organ. The efledt was great, and cncouragcil ibc :u * 
tills to attempt finiilar -improvtmtiila on other inltni- 
nicnts of the fame kind, 'fliifi was firft done in ili* 
fame way as In the organ. The harjjpc brud wa^ 
up, like the fwdl organ, and was opLMied by nt 

pedals when the pcriornritr wifliid to enforte iiil* f i’imI. 
But the effect was far inferior lo that oi llic- IwcH ur- 
gan ; for this was (at leaft in ail great orgiint. ) a ir:>I 
addition of another propc*-ly (elected imind. lUu 

of the pedal on the harpfidiord could not be ir.i* 
ftteken ; it was j^ift like opening the door ot a roorr 
where mufe was pcrflirniirg- Otfier nirili v.i- r 
tried with better Umfons were added to liu ;. 

note, which were hroiiglit on eiilier by mt.ina of j c 
dais or by another fel ot keys. 

This method fiiccccded pcrfcftly well, and the powe r 
of the harpfichord wair greatly irrsprovetb lint Ibll :t 
was impel ieii,‘becaufe it was only ibe more confidt rabic 
changers- of force which could be exhibited, and tins 
only in one or two degrees. Other artiiU, thenfore, 
attempted ro conftruft the inftnimeni, foth'tt tht 
(the movtaLle upright pieces wlrich carry (he quilL) 
esu be made to approach nearer to the win s, lo that 
the (juills (hall give them a Itronger twang. The me- 
chantfm was fuch, that a very confidtraLle motinu of 
the pedal produced but n moft minute motion of the 
quill ; fo that the performer was not rcili ii^ted to tlit 
utmoft piecjfioo in the degree of j)rc.n\ire. Some <.f 
thofe inftruments, when frcih from ilie hind of iho .'t- 
tift, gave full fatisfadl Ion. though made in tl. 1 

moft accurate manner, itt an enormous cxpcncc, thi^y 
very footi become unfit for the piir]>ofc. The lumdrcdih 
part of an inch, more or lefs, in the place of t)»e qnd!, 
W'lil make a great odds in the force of the found. N 
does tbe fame change of dtftance produce hii equal id- 
teratioD of found on dlfterent quills. Other hifti^iment 
nlakcre Kate therefore tried baked or prepared leather 
(boffalo hide) in place of quills ; and it is found much 
more, uniform in the tone which it produces, and all>^ 
remains longer la the fame Hate; but the tone is not fo 
poweriul^ nor 10 general fo much rclilhed. 

But all thefe contrivances, both in the organ anJ 
harpiicHord, were ftill very dcfichTit. Whatev<.r change 
they could produce in the Arcii;^th of the found, was 
produced througb^ the whole mftniment, or at leaft 
through two or three o^laves. But the captivating trx- 
preffion of mufic frequently refuUs from the momentary 
fwelling or foftefiing of a finglc phrafe, or a finglc note, 
in one of the parts. Hence arife the unrivalled powers 
of the harp, and the acknowledged fupcriairity of the 
theorbo, the lute, and even the guitar, over all keyed 
inftruments, notwiihftanding their great limiutiuns In 
harmony and in pradtcable melodies. Thel'e in lira-, 
xnents fpcak, while the harpfichord only playsj 

Many attempts have been made to enable the per- 
former to produce, by the intervention of the key, all 
the gradations of firengthi and even the varieties of 
a foimdft 
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Pmno founi, which the (inper can bring forth hy the ditfcrmt a^itaUih gives a foiuid. which will continue for fome Jiap* 

Forte. rnanntr of pinching, hruniing, or, as it were, carefling little time if the kty be held down. As the tone de- 

the iVing; but we have no d.'llni^ account of any at- penda on the Ungth of die vibrating ftriiig, as well as 

tempt tint has fuccccded. Such a thing woul.! qi’.’ck- on its tcnfion, it is of importance that the ftroke be 

ly fpread over Europe. The compiler of the article made on the precife jx)int of the tiling which icrmi- 
Luthier, in the EiifycIrpcJie A/.z/Wif/uc, fays a grrat nates the proper length. i he ilringdots not give the 
deal about a harpfichord hUed with prepared ^utTalo lea- note correfpondi:-g tu its whole lengtli, but that which 
ther irdead of crow quills; and aflerts exprtfslv, thac, ib produced by the part between the edge and the pin. 
l;y the mere pvelTure on the key, without the aifidance And becaufe the parts of the l*ring on each fide of the 
nf prJaU nr flops of any kind, the leather is made to edge arc equally thrown into vibration, the (horter por- 
act with greater nr Icfs force cm the flrlng. Hut he tion of it mull be w'rapped up in a lill of cloth, to pre- 
gives iu» I'ccount by which wc can cumprehcpii Iv.w vent it fiom diihirbing the car by its fonoroiia vibra- 
this is brought about; and indeed he writes in Utnia lions. This, however, greatly diminilhcs the fweetnefs 
\vhich flievv plainly that he has not feen the inftrumt nt, of the found given by the other part, 
and is meicly puffing fomithing that he docs not under- The clavichord gives a fretfal wafpifh kind of found, 

(land. fulled to tender eapreffion. if the bridge < 

The attempt has been made with more fuccefs on (for the end of the key is really a bridge during the 
keyed inllniments, when the (Iringa are not pinched, found) were placed at an exaA third oi the length of 
but are rubbed by a wheel or band, in the manner of the the ftriug, and if both parts were free, and if the ilrokc 
viallc (hurdygurdy ), or flruck with a pltdrum, like tlic ht of a proper ftrcngth,ihe ftring would found its twelfth 
dutoiiiur. I’he ctLEsriNA (deferibed by Merfennut with great fweetnefs, and with mucli more force and 
by the. name of archiviola) is of this kind. A fine htilliancy than it does by the prefent conllru^ion, and 
lund cf horfe hair or filk, filed with rofin, is extended the clavichord would be a charming inftrument for a 
imJer the llrirgs, and drawn fmoothly along by a wheel, leffon and for private ftudy. We my this from expe- 
> y a particular mechanifm of the keys, this band it lienee of the power of one con(lru6led under the direc- 
n.jdc in prt fs or rub on any firing tranfverfely, as the tion of th< great mathematician Euler, who wasalfo an 
driMgs of a violin are touched by the bow. The pref* excellent judge of fliliflc ti|4 m^cal compoiition. The 
fire oil the key leguhtcs the flrength of the tone* tones of tW flsM of t|^ 
l luB inilrument is not without confiderahle beauties, pipe or yoed 
iin i will execute foft cantabiU niufic in eafy-modulattnn, fweetnefl 
witli great cxprefllon and juilnefs. But the artillskavc But as this 
not yet been able to give it cither clearnefs or brillian- half longy- than'' 
cy of tone, nor fufficient force for conceit mufic, nor and as tbU 
, that promptitude of touch that is inditpeofably nccef* inconvepmt 
fary for figurative mufic or quick movements. -ciog tbf and 

The fame impiovcmciits have been made on the .pul- • 
fatile inilruments ; and indeed they are here the moll it. a 

obvious and cafy. V/hen the key is employed merely artiA^ilitvitd|iei;yimli^-.f^ 

the means of ciufing a plearum to give a blow to and ^ry 

the firing, the perfor::;er will hardly fail tq give that one ai 4 » RNilth* 

degree of force which he feels proper for his intended This was {ahtjlbidyiy imj^ffil^y wf doniw 

expreffion. Accordingly, many inftniments of thiVkind DedUqg the wiirf Ui 4^^ witkfufficient 
have been made in Germany, where the aitifts. have cIofeiH^ J ^ clavichord, where 

lung been eminent for mechanical knacks. But all their the lenglh woujU feievOO inmvenmoce, would be indeed 
infliuincntb of the dulcimer kind are feebk and fptrk* capital inftrumefitTor mufical ftudy. It is worthy of 
h fs, and nunc of them have been brought into MiietiU remitrk, th^' Mr Euler tried other diviftona of the 
ufe, if we except the ci.avichoro. This is in£;ed an ^ftiing by the bridge. When it is ftruck pcecifcly ia 
Inllrumcnc of feeble, and not the moft pleafing found ; -the middle, it ftiould found its oAave; when it is 
but is well fitted for giving every momentary ^adatioo ftruck at ost.c*fourtb, it (hould give the double o£lave, 
of flrength by the preffure of the finger. Isis there- flee. But the maker found that thefe divifions gave 
fore a good inftrument for forming the mufical tafte by very indifterent, and even uncertain tones ; fometimci 
'chamber praflice, and was much ufe i byjcompofitors in not founding at all, and fometiines founding beautifully, 
their iludies. It is #lfo an ii^eniqus, thoijjgh feemiog- Our readerb will find this well* explained in a future ar- 

. ly an obvious and fimple contnvance».aDd is capable of tide of this Supplement^ f Trumpet, They , 

nuK-h more force, and even..briUiapcy of found, than may pleafe to refie£l on the very djfterent tone of the 

. has generally been given to it. ^ ^ violin as it is bowed on differeut parts of the ftring, 

'i’he conftrudion is (hortly this. The inner end of and on the very different tones of the fore* and back 
the key is furnlflied with an . upright piece, which ter- uiiilons, and particulaily nt the Cornet flop of the harp- 
minates in an edge of brafs, fomewhat like the cud of fichord. 'Ehc harplichords of Rucker are noted for the 
a narrow blunt chifel, whofe line ofdir^rtion is athwart g»and fiilntfR of their tone ; thofe of Hafle of Drefdci| 
the ilrings. When the key is prefled down, this edge fur their mdlow fweetnefs, and .thofe of Kirkinaun of 
ftrikes the ftring, .find forces it out of the llraight hue London fur their unequalled brilliancy. Tiicfe makers 
in which it is , ilivtched between its pins rmis the differed gitatly in the placing of their quilts, 
llring is fltal^cn or joggtd into vibr^t on, in the firne But the Knglifh Piano Forte, hy its fuperior force 
manner as wc obferve a tight rope fci a vibra;;ng hy a of tone, ;t» adeq'iate fweeiiKf® imJ the g'^eal variety of 
(:Jdeo jerk given to any part of it. The ftring, thus voice of which our arufta have made it lufccptifile, hat 

with- 
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withdrawn a^l farther attention from t!ic clavichord, fo 
. that it is no lon^ror probable that the learned contribu- 
" tion of the grc it L^uler to public amufcment will be 
followed up. 'rhe Fiano forte comfpon to its name 
with great preclfion : For, without any other attention 
or effort titan what fentiment fpontancoufly didtates, 
and what we pra^Itife (without knowing it) on the 
harpfichord, where it is intffe^ual, we make the Piano- 
forte give eveiy gradation of ftrength to the found of 
the firing, and give it every cxprelTion that an inftru- 
tnenl, purely pulfatile, ia capable of It is alio fufeep- 
tible of a very conftderable variety of tone by the cloth- 
ing of the mallets, which may be acute or ohtufc, hard 
or foft. And we fee, by the effedl of what are called 
the grand Piano fortes, that they are fully equal to the 
harpdehord in fulnefs or body of tone. Nothing feema 
to be wanting to it but that Aiding, or (as the French 
call it) Ciir^/ing touch of the ftring, by which a delicate 
finger, guided by fine tafle, caufes the harp or lute to 
melt the heart, and excite its fineft emotions. We truft 
that the ingenuity of our Britifii artifts will accompliAi 
even this, and make this national inftrument rital even 
the violin of Italy. 

We call it 9k nai tonal in/I rumentf not doubting but 
that this is a recommendation to a Britifli heart, and 
becaufc we are very Well jthat it js dn EngliAi 

contrivance t the isventioit^f k n^i^; and 

celebrated "Mt 
aadElfridSi ' 

muAci 


i\ 

praiQl^e. We have 
iome of very' old t 
provement. Some - 1 
were deficient in deltcacjr 
was by no means certain _ _ 

of found that he intended. And, as Atr'SlaTofr ob- 
ferved, they all required an' artificial peculiarity, of fin- 
gering ; without which, either the intended ftrength of 
tone was not brought out, or the tone was deftroyed 
by repeated rattling of the mallet on the wire. 

Mr Mafon removed all thofc imperfeCl:ions by de- 
taching the mallet entirely from the key, and giving 
them a conncelion quite momentary. The flcetch in Plate 
^L. will give the .reader a clear view of Mr Mafon’s 
general principle, by which the Fnglifii piano forte is 
dillinguifhcd from all otiiere. The parts are reprefent- 
cd in their ftatc of ina^lion. The key ABK turns, as 
ufual, on the round edge of the bar' B, and a pin 
driven into the bar, keeps it in its place. The dot F 
reprefents a fedtion of the ftring. ED is the mallet, 
having a hinge of vellum, by which it is attached to 
the upper furface of the bar £. At the <uher end is 
the head D, of wood, covered with fume folds of pre- 
pared lealhet . r'hc mallet lies in the po fit ion icpre- 
iciitcd ill the figure, its lower cud rciiing on a cuHiion- 
bar K| t^hich lies horizontally under the whole tow of 
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mallets. The key A R has a pin C, tipt with a bit of the 
fofteft cork or btickfkin. This reaches to within V&th of 
an inch of the Aiank of tlic mallet, but mull not touch 
it. The diftauce E^' is about ^d or ^th of the length of 
the Aiank. When the end A of the key is preAed 
down on the ftiiffing (two or three thicknefTes of the 
moft elaftic woollen lift) it raifes the mallet, by mean# 
of the pin C, to the horizontal pofition liJ, within 
-Jth or Vnth of an inch of the wire F; but it cannot be 
*fo much prefted down as to make the malkt touch the 
wire. At the fame time that the ktv raifes the mallet 
by means of the pin C, it alfo lifts oA* the damper G (a 
bit of fpunge) fioin the wire. This damper is fixed 
on the end of a little wooden pin G,^, conr.e^ted with 
the lever V H, which has a vellum hinge at H. Tin’s 
motion of the damper is caiifed by the pin I, whi<'h is 
fixed into the key near to R. Thtfc pieces arc fo a 1 - 
jufted, that the firft touch of the key lifts the damptr, 
and, immediately after, the pin C adts on the ihunk of 
the mallet. As it afts fo near to its centre of motion* 
it caufes the head Dto movebrIAcly through a coidiJer- 
able arch D ti. Being made extremely moveable, and 
very light, it is thus beyond the horizontal pofi-' 

tion £ 0 ^, and it ftrikes the wire F, which is now at li- 
berty to vibrate up and down, by the pitvious removal 
of the damper G. Having made its ftri>ke, the mallet 
falls down again, and refts on the foft fiibitancc on 
the pin C' It is of eAential importance that this 
mallet be extremely light. Were it heavy, it would 
have fo much force, after rebounding tro'u the wire, 
that it would rebound again from the pin C, and «\gain 
ftrtkc the wire. For it w;U be recollected, that the key 
is, at this time, down, and the pin C raifcd as high as 
pofiible, fo that there is very little room for this re- 
bound. LeflTening the momentum of the mallet by ma- 
king it very light, maknig the cnfhion on the lop of 
the pin C very foft, and great prtciiion in the lhdp»* 
and figure of all the parts, arc the only ftcuritics again ft 
the difagreeable rattling which thefe rebounds 
ocesfion. In refpe^t to the folidity and precilkiu c.t 
workmanfhip, the i>ritiAi inftruments ure unrivalied, and 
vaft numbers of them arc fent to all ^ arts ot th 
tinent. 

As the blow of fo light a mallet cnnnrt bring much 
ibund from a wire, it has always found ncctflary 
to have two ft rings for each note. Anothei 
CUmftance conliibutes to enfeeble the found. The 
Ricchttiifin neceftary for pioducing it makes it alrnoit 
impbAlble to give any contiUerablc extent to the belly 
or found board of the inltrumtnt. 7'fierc is itldorn any 
more of it than what occupies the fpace between the 
tuning pins and the bridge. This U the more to br 
regietted, beesufe th^ baifes are commonly coverei 
ftuiigii, that they maybe ^f a moderate length, 
bafs notes ai« alfo of brafs, which has a confijerablv 
low'cr tone than a Aecl wire of the fame diameter and 
lenfion. Yet even this fubftitution for ftcel in the balr 
ftring.s is not enmigh. '1‘hc litghcft' of them arc nv.ict\ 
too (lack, and the lowcft ones inuft be loaded, 10 com- 
prntatc for want of length. This greatly diinhi.frca 
the fuhiefs, and ftiU more the tncllownefs and diiin^:- 
fills of the tone, and ficqumtly makes the vi ry I'.iwift 
notes h.ii Jly appreciable. 1 his inequality oi toae 
the middle of the itutruiiKiit is fomewhat dirniiiifncd oy 
conftru^iiiig the iiiftiumciit with two bridges i one Ibr 
the ftccli and the other fur the brafs wucs. But lliU 

the 


Piano 

Forte 
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the notes arc vtiy much iiiftvior to the tmhlc. 
would Aircly be worth while to conilru^t i'oiru; piano 


be worth while to conilru^t 
foitcs, <if full fize, with naked hdflV-‘i» If ihtfe were 
made uitli all'tlie other advaniajrts c»f the jrrand pinno 
forte, they would furpafs all other iuiUunients for the 
n j.;ulatinj>‘ power of their thorough bafa. AVe wKh that 
tile art ids would aUo try to conltnifl: thim with the 
rruchaniftn of mallets, &c. above the found board. 

'fhis would allow to it the full extent of the indtu- 
meiit, and greatly improve the tone. It dots not fceni 
impoflible, nor (we think) very difficult. 

For dire£lions how to tune this pleaiing indrument, 
lee Tkmperamknt in this Supphweni. 

1 ’ICjMKNTiS, or Paints, arc furciifhed by both the 
riincral and vegetable kingdoms. The former arc the 
moll durable, and arc generally prepared from the 
OxYHs of metnhs (fee Chf MisTRY'/ur/tw in this SuppL 
and Coi'}UK-Mf 4 lin 7 ^ lincych ) ; but Folircroy thinka 
that chomidry furnilh**! a mithod of fixing vegetable 
ctilnurs completely. From a pumber of cxpei hnents, 
whict; \^e need not detail, as they will be noticed in the 
aitif'Ie SuBir^iNChs^ he -draws the fullowri^ 

conchiiioiiF : 

1. That oxygen, when combined with vegetable fub» 
fiances, chancres their colour. 

2. That diderent proportions of this principle pro- 
duce dilferent Ihadrs in coloured vegetable matter. 

5. Lhat th*'f* diades paf'i, by a fort cf degradation* 
horri the d^rkell colours to the lighted; and that the 
' avome point cf the latter may be conddercd'cs a com- 
|>Vlc deprivation of colour. ^ 

4. 'I'hat in many vegetable fubdances this degrada* 
til'll docs not take place, a$ M. Bcrtbollct has obfer* 
ved 

5. That many red, violet, purple, chefnut, ond blue 
■wc'Xetablc colours, are produced by different proportionf 
•of oxygen ; but that none of thefc arc completely fatu^^ 
rated with this principle. 

6. Thr.t the complete faturaiion here fpoken of gc* 
z'crally produces yellow colours, which acc the le^ 
w liapgcalilc of all. 

7. That vegetable fuhdancca coloured by ouygrtis 

not only change their colour according to the propoc* ' 
tion of oxygen they have imbibed, but that tbcy .clfo 
^'hangv! their nature^ in the fame proportfoc, afid> tp^, 
proach more to a refinous date as they bccpmc^^cftf^ \ 
to a yellow cc'lour. ' '* — 

l.adly, tliHt the caufe of the chang€abil^|('^r. fhc. 
r^d, hrowr, and violet colours, prQCUi:cd^fvj^4k^^ ^ 
tables, is fnih as has been dated. above ; CXr btj 
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1l put into a boiler fix or liven fret in circnmfciencc, and 
eight or ten high. Fuel is laid aroiiiid the lop, and the 
materials a^ they melt ilow thro-^gh a clrinncl cut in ■ _ 

the firc pl.i'jc into a tub half filled with waic’*. It is 
at that time very r».d, and alinod liejiiid. To give this 
a proper confidence, it is put in a cHiildion placed In a 
furnace, and boiled down in the fame manner as rofni, 
but it requires much Icfs pn caution and double the 
time. It is then poured into moulds of earth, and 
forms the bed kind of bhek pitch. See Rosin and 
Tuafentinb in this Sufpl, 

Bastard PITCH, is a mixture of colophony. Mack 
pitch, and tar. 'Fbey arc boiled down together, and 
put intgt barrels of pine wood, forming, when the in* 
gredients are mixed in equal pprtioiiM, a fubilance of .a 
very liquid confiilence, caMcd in France Iray ^rar. 

If, on the contrary, it is delired cf a thicker coiifit*- 
eece, a greater proportion colophony is added, and 
it is call in moulds. It is then called htiflard pitch. 

Pl-AGUK (fee MEDiciNE-/r7i'//*.v, Encycl.), is a 
difeafe which has been lately afferted by DrMofelcy 
to be not coxitaglous. In fupport of this opinion, ho 
quotes many pallages from medical tyriters, ancient and 
modem ; but be (eems to place the grrateff confidence 
(at is indcc.d^uti 4 Vm owo oUervattons on pefti* 
k^sd .ae^ pa Mrhit is faia of 



ills a method of fixing them, or rondel in^ theiA jpi^rmafv 
iient, by impregnating them with a certain ^iianrily of 
oxygen, by means of the oxygena^I muriatic acid ; 
im'iRtirig, by this procefs, the ot^hod ptirfued by na- 
ture, who never forms fixed and 'permanent colours, ex- 
cept in fubftances which have been loi^ expufed Co the 
open air. 

Pil'd I. Sec EncyrL — The beft black pitch is 
made of the refufe of rofin and turpentine, fuch as will 
not pafb through the firaw filter, and the cuttings a- 
Touiid the iuciiioii on tlie tree. Thefe materials arc 


td them*; 

damper was hot, the. 
(li fever wjih glaudular fwellihgfi, 
liw. cured by attention, and kcepinn 

’ 1 

kgeneAit'<!;?a- Vfewt^ this dtAiiiaicn were 

^ ily coma^ribfetiki I bbt certainly, lays Dr Mofcley, 
tW fever was the plague. The phyfician, however, 
carried his cqurage . fo far, as to meke twd ttlbifions, 
end to inodubtc the fuppufated matter from one of 
thefe buboes above his bread and under his arm* pita, 
but was not affe^ed with the malady. He thus eafeef 
the minds of die foldlers, the firfi fltp to a cure ; and; 
by his aifiduity and conitant attendance iif the hofpi- 
tals, a number of men attacked with the plague were 
cured. His example wa» followed by other offictrs of 
health. 

The livQ^ of a number of men Citizen Drgenctfes 


(a) This can hardly he true. Every one knows that MahometiCns arc fatalifls in the ftridlefl fenfe of the 
'A Old ; and Mr Btbwnc, whole knowledge of Syria and its inhabitanta mult be at leafl equal to that of Berthicr; 
.iiTurcs us, that, far from abandoning his friend in the plague, •• the Mofletn, awc-flruck, and reiigned tp the un- 
ilrrrablc decrees of fate, hirgs over the couch of his expiring relative.*' ^ 



Tlagtie. wa« thus niflrumental of favin^. He dlfmlfTcd thofe 
•'■■V— ' who had been ill with the fever and buboes, without 
the leafl contagion being communicated to the army. 

“ There arc (fays Dr Mofeley) annual or feafonal 
diforders, more or lefa fcverc, in all countries ; but the 
plague, and other great depopulating epidemics, do not 
always obey the feafons of the year. Like comets, 
their courfe is cccentiic. They have their revolutions; 
but from whence they come, or whither they go after 
they have made their revolutions, no mortal can tell. 

“ To look for the caufe of an epidemic in the pre- 
fent ftatc of the air, or weather, when it makes its ap- 
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He dlfmlfTcd thofe he confiders tlic fumigating of ihin-leiitrs, and fluitting 
id buboes, without up the crews and phiTcngcr.s of vclfelfi, on their arrival 
:ated to the army. from foreign places, fcvcral weeks, lor fear tlicy flioulj 
( annual or feafonal give difeafes to otliers which they Inve mit themfclvcH, 
countries ; but the as an ignorant barbarous cullom. V/hcnce was the itii- 
ig epidemics, do not portatioii of the plague at Naples in 1656 ; by which 
ear. Like comets, 20,000 people died iu one day ? Can any perfon, for a 
VO their revolutions ; moment refleAing, believe, that the great plague of 
hither they go after London in 1665, which imagination traced from the 
o mortal can tell. IiOvant to Holland, and from Holland to England, was 
pidemic in the pre- caufed by opening a bag of cotton in the city, or in 
lien it makes its ap- I-.ong Acre ; or a package of hemp in St Giles’s pa- 


pearance, is a very narrow contraifted method of fcni- rifli? C^arantine, always cxpeniive to commerce, and 
tiny. The caufe of pcllilential epidemics cannnot be often ruinous to individuals, is a rcllcition on the good 
confined, and local. It niiift lie in. the atmofpherc, fenfe of countries. 


which furrounds, and is in conta^f with cvci^ part of 
us; and in which wc are immerfed, as bodies in fluids. 

“ Thofe difeafes not appearing in villages and thinly 
inhabited places, and generally attacking only great 
towns and cities, may be, that the atmolphere, which 
I conceive to be the iiniverfal propagator of pellilence, 
wants a commixture, or union, with fomc compounded 
and peculiar air, fucK as is generated in populous com* 
munities, to rcleafe its imprifoned virulence, and give it 
fnrye. Like the divided femitial prindples of many 
plants, Gonecaled- in windf they find 

fnitehle 

'toiM*. pro- 





ay- 


Klbiil Bwl^'gra. 
K^teii|i^-«ho1e 

in 


' ^Ing in c6w(^ 

being in contaft with the eflie^^ IT were 

propagated by contagiooi froAs * infixed -periS^i ^ 
infection mull ilTue from their breath or ekerme^its, 
or from the exhalations of the bodies of the difeaf^* 
The infedion, if it were not in the atmofpherej would 
be confined within very narrow limits ;* have a deter- 


That Dr Mofeley is a man of learning, and a lively 
writer, is known to every one who has looked irto l.-s 
works, and is not himfclf a llrangcr to letters. On r’rn. 
account, and ftill more on account of the opporimil’ frs 
which he has poffefled of making accurate obk!\ati on^ 
on various kinds of pcllilential diicale ;, we have dclaile i 
at fome length liis notions of the plague; hut it dm a 
not appear that he ever ftinv the liiitvi'c which is 
by the name of the pln^uv^ juflice rec^uirer, that we give 
fome account of it from a man who had the bcil poi • 
ftblc opportunities of obtaining correct infornuition o i 
the Aibjed. 

** The fads that appc7.r to be chiefly afeertained re- 
lative to the plague (lays Mr Browne ^ arc, 1. Tha^. 
theinfcdion is not received but by adual contad. 
this particular, it would feem Icfs formidable than fe\ 
ral other diforders. 2. That it is communicated by 
certain fubllances, by others not ; Jis by a woollen cloth, 
or rope of hemp, but not by a piece of ivory, wood, or 
a rope made of the date tree ; nor by any thing that 
has been completely immerfed in water. It would ap- 
pear from the report of the Kahirines'*, that no ai irnal * The n- 
but man is alFeded with this diforder ; though, it ihImMium 
faid, a cat pafliiig from an infeded houfe ha* earned 
the contagion. 5. That peilons have ofteii n'mcTincd'],./ \ i in- 
together in the fame houfe, and cntiidy iiuJer the laTncj. rTrj 
ctrcumllances, of whom one ha ; been aiidcluci and died, Ka’ /-■ 
and the others never felt the fmallell i..convtnKncc. 

4* That a perfon may be affeded any number of times. 

5. That it is more fatal to the young than tlic oh! 

6» That no climate appears to be exempt from it ; y* t, 

7« That the extremes of heat aud cold both appear r > 
be adverfe to it. In Conllantinoplc it is often, but t.u 
froni being atwaysi terminated by the cold of winte r, 
aod hi K^tra by the heat of fummer; both citciim- 


niinate fphcrc of adion ; and none but phyliciami and ftanccs teingi as may be conjeAured, the efred of indi:*- 
attendants on the fick wquld fuffer; and thefc mull fuf* pofition itoi abforption in the (kin, iinlefs it be fuppoffi! 
fer ; and the caufe and the cifeds would be palp^le to that in the latter cafe it may be attributed to th< 
our fenfes. Upon this ground the precaution of qua- change the air undergoes from the iiicicafe of the 
rantine would be rational. But who then would vifit Nile. 


and attend^the fick, or could live in hofpitals, prifons, 
and lazarettos 

From thefe rcafonings and fads, the author is con- 
vinced, that the bubo and carbuncle, of which wc hear 
ib much in I'urkey, and read fo much in our own Ki- 
ftory of plagues, arife from heating food ahd improper 
treatment ; that they contain no infcdioii ; and coiife- 
quently that they are not the natural depofit of the 
morbific virus feparated from the contagion. 

He is equally confident that no pcllilential or pande- 
mic fever was ever imported or exported ; and hcoce 

SVppl. Vol. II. Part I. 


•• The firft fymptoms arc faid to be thirll ; 2. a-- 
pbalalgia ; 3. a iliff and uneafy fenfation, with rerlncf^ 
and tumor about the eyes; 4. watering of the eyes ; 
5. White pudules on the tongue I'hf more advant t*d 
fymptoms of buboes, fee tor of the breath. See. &c. arc 
well known ; and I have nothing authentic to add 10 
them. Not uncommonly, all ihcfe have fucctlTively 
(hewn themfclvci, yet the patient has recovered ; in 
which cafe, where fuppuration has liad place,' the Ik in 
always remains difcoloured, commonly oi a purple hue. 
Many who have been blccded in an early il?gc of the 
3 A diforder, 
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difordcr, Ikivc rccovtrtJ vltlioiit. any fatal fyniptoiiis ; 
but whcllRr from that or any cithrr canft*, docs not ap- 
pear artalii ( »). The fame operallon is repented to 
have been commonly tat:d in a Lue ilago. It is fald 
iliat emb local irjj: the buboes cominually with oil has 
femetirncs wroiij^ht a cure ; but this lemcdy is fo difli- 
i Lilt and dangerous for the operator, that it would ap- 
peal experiments inn.'l )et be very defective ” 

'riicy arc not, pinlups, fo defective as Mr Browne 
fuppofes. In the hofpital of St Aurhony at Smyrna, 
it has been theprai^ace fir many ye^ira pall to rub over 
with warm ohve oil the bodies of perfoiis in felled by 
the plague ; and that practice has been attended with 
wonderful fuccefs. It was lirfl fiiggefted by Mr Bald- 
win the V nglifh ronful ; an l fiom him adopted by 
J\ /.vifr'i eii Pavi.it who for ur^ward 3 of 27 years has 
txpofed himfilf to infedtioii by his unremitting attend- 
ance on thofe who are labouring under this dreadful 
difirefs. I'his excellent man, whole philanthropy equals 
that even of “ Marfiilles* good biftiop,’* declares, that 
during the lorg peMod mentioned, he has found no re* 
medy comparable to that of rubbing olive oil, with the 
ttrongef* friftiori, into the whole body of the infefied 
perfon. When the body is thus rubbed, the pores be- 
:n;T opened, imbibe the oil, and a profufe perfpiration 
ta^;es pi -ice, by which llie poifonous infection is agaio 
rluown cut. This operation mufl be performed the 
day of the infediion; and if only a weak perfp>ra« 
i.on enfuc*'., it mud be repeated till it is obferved that 
t^^ry particle of Infcdlion is removed, and that the 
v hole body of the palicnl is covered with a profufe 
irtcat, Ncilhtr the palii.ml*fl Ihirt nor bed-clothes muft 
be changed till the perfpiration has entirely ceafed. The 
operation mud be performed in a very clofe apartment; 
and at every feufon of the year there mui\ be kept hi 
it a fire-pan, over which fngur and juniper mull be 
thrown from time to time, that the vapour which thence 
arifes may promote llie pciipiratian. The whole body 
of the patient, iht eyes alone excepted, mult in this 
manner be anointed, or rather rubbed over with the 
great ell care. 

I'his prad^ice of the pious monk is raentloiicd by 
Mr Howard in his work on Lazarettos; but a more 
fatisfartory account of it is given by Count Leopold von 
PerchtohU who atldf the following remarks by way of 
illullration : i . The operation of rubbing in the oit 


mult be performed by meano of a fpongc, and fo fpeedi- 
ly as not to lad mote than about three minutes. I'he 
interval between the fird and the lecond rubbing, ii a 
iecond be necedary, mud be determined by eircuniitan- 
ers, as the fecond mud not be performed till the firll 
perfpiration is over, and iliis will depend on the con- 
ditution of the patient. If any fweat remains upon tlie 
(kin, it mud be wiped off with a warm cloth before the 
fecond rubbing takes place. Tiiis dioiig fndion with 
oil may be continued, for feveral days fuceelfivtly, until 
a favourable change is remarked in the difeafe ; after 
which the rubbing may be performed in a moic gentle 
manner. Tht quantity of oil requihte each time can- 
not be determined with accuracy ; but, in general, a 
pound rhay be fuflicient. Tlie^purcd and frelhed oil is 
the bed for this operation : it mud not be hoc, but on* 
ly lukdwarm. The bread and privities miid be rubbed 
foftly. In a cold climate fueh as ours, thofe parts on- 
ly into which the oil is rubbed mud be expofed naked, 
i'he other parts mull be covered with warm clothing. 
In this manner each part of the body muft be rubbed 
with oil in fuccedion, as quickly as poffible, and be theu 
indantly covered. If the patient has boils or buboes, 
they muft be rubbed over gently with the oil till they 
can be brought to fuppi^e by metoa of emollient pla« 
fters. The peHbol,ir^ . attend , the patienta to rub in 
the ^ over 

tion. Thty' .X Ac 
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( a) Dr Mofrley, we think, has afligned a wry fulBcIent reefon why blecAng fhould generalTy prow effcaual, 
if recourfr be had to it at the commencemeM the difeafe. “ In the OMpmon order of prililential fewrs (fays 
he), iliey commence with coUnefc and Odwring ; fimdy demoaftrating, that fimirtbing unufual has been in con- 
taa with tht (kin, agoniiting cuuneout fenfibiBiy. Sicknefs at the ftomach, and an immoreable preflure about 
the prsEcordia, follow. Thrfe dcmonlirate, that the blood eannot pervade the extremities of the body, and that 
the quantity which oiigKt to dilate through the whole machine is conhoed to the larget organs, and is crowding 
and diftending the heart and centnl veifels. 

“ The leftraining power of the remoter blood wEcls being defttoyed, the thinner parts of the blood efcape 
their Imundarics t hence arifes yeOownefs in the flrin in fome climates ; in others, the extravalated grower partt 
of the blood ftagnate, forming black lodgements, bubo, anthrax, and exanthemata. 

•• The objeft in thefe fevers is, to decide the ronteft between the fulids and the fluids; and this appears to me 
to be only praflicable, when Ipontaneous fweats do not happily appear, or cannot be railed by a cooling regia 
men ; and by drait.mg the vital parts, by bleeding and purging, befSre the fluids have btirft their confines, and 
diifolved their jjonJ of union with the folids. The next ftep is to regain the lott energy of the fuiface of the 
body, hy .exciting perfoitation ; and then of the whole fyfleni, by tonics. 

“ When thefe thing? are not done in the firft liours of attack, in peftilcntial fevers, and the conflifl is' not 
tinguyhtt! at once, attempting to extcit fweats from the bodv, by heating alcxapharmics, will do mifehief; and 
bark, wine, Jtimulaais, and cordials, may be called on, like undertakers, to perform an ufelcfs ceremony.” 
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\vi.ic cnivtl ; and tliis would have been the cafe with p^irts, taking great care not to injure the female i>nr!i ; 

not iieglcv^ed the operation, or had it and a few days fltei v\ ir:k:, when the hlofioma appealed 
not been employed too, late after their nervoiw fyliem mature, he intiolncel trie Kuiua i>f a very large and 
bud bce*n weakened by the difeafe fo as to render them luxuriant gicy piM Iii:o one half ot iIk* hloflums, Laving 
iiiciirdblt. Immtnfc numbers of people have been pro- the otlicr half a»tKiy\vii:, I'lic pudt. of each grew 
lerved from the efVefts of tliis malady by the above equally well; bui he loon petctived ihat of thof,; into 
means; and of all ihofe who have anointed ihcmfelvcs whofe bluffoms the taiiiii had iu>t betn iniroductd, rlic 
with oil, and rubbed it well into their bodies* not one feed remained neaily a& they wiie hetore the liK lfo u 
lias been attacked liy the plague, even though they ap- expanded, and in ilut Hate they wrihertd. I hole in 
proached perfons already infected, provided they abllain> the other pods attained maturity, but were not in any 
td from heavy and indigeftiblo food. icniible degree different from ihole aftoided by otlur 

Thus we lee, if this account itiay be depended or, plants of the Lime variety ; owing, he inugines, to the 
that oil nibbed into the fkin as a preventative, as external covering of the feed (uh he h id found in oth r 
well as a cure. When the operation is performed to plants) being iuiniflied entirely by the fc(n:*.le. Ju il.e 
prevent iufe^ion, and it is fucccfsfully performed with fuccccding Ipriiig, the difference, however, becati’.e cx- 
that view at Smyrna, as often as the plague makes its Iremcly obvious; for the plants fiom them arole with 
appearance in the city, as it is not done for the pur- cxcellive luxuriance, and the colour of their Uavcb and 
pofe of promoting perfpiration, it is not rcquifite that it Hems clearly indicated that they had all exchanged 
fhould be performed with the fame fpeed as when for their whilcncfs for the colour of the male parent : tlic 
curing the diforder ; nor is it neceflary to abftain from feeds produced in autumn were daik grey. By intro- 
fiefh aiid to ufc foups; but it will be proper to ufe on- duciiig the farina of another white variety (or in fomc 
ly ibwds or veal for ten or twelve da^, tailed or roaif- inHances by fimple culture), he found this colour w^as 
td, without any addition or feafoning In eafily difeharged, and a numerous variety of new kinds 

the laft place, it will be neceffi^ to guard againif fat produced ; many of which were in luc and every other 
and indigeftible food, and fuch at migoi put in refped much fuperior to the original white kind, and 

rndtion or inflame the niafs of blcK>4^;- grew with cxctflive luxuriance, fome of them attaining 

'i hia importaat confi- tbe height of more than twelve tea. 

derationof afi luw been dilFunibrity he obferveil in the offspring, afford- 

fettod %i ajspmfl one ^ by different kinds of farina in thefe cxpaimentd, 

tiuit the pointed out to him an eafy method of ulccrtainingivhe- 
w^bfi of ^ber fuperfatation (the exiiUnce of which lias been ad- 

hope miued among animals) could alfo take jilacc in tb.e ve- 
fboitf tnA It in this grtablc world. I'or as the off.>pnng ot a white pi. a is 

Wdldd it ^ways white,, unlcfs the faiina of a coloured kind be 

ji^ ^ introduced into the bloffom, and as the colour of the 

■ grej one is always transferred to its offsprii g, tlinu^li 
white, it readily occuned to Nir Rivght, 
.jjiijlr' fffd ■ that if the farina of both were mingled or applied at 

1^ fame moment, the off&piiiig of each could be calily 

thor diftin^uiihcd. 

' ^Iri^herii ofld His firlt experiment was not altogaher fucc-:l>fiii ; 

. i««r<iia K- for the offtpring of five pods (^the whole which ti'eaped 

Wdilig to the attroIbgjB^li.J^ ^bc birds) received their colour from tlic coloured male, 

dominate every boor, ind. ttofc There was, however, a ftrong rtfemblancc to the other 

mination fiom that which prrfwbitttlil' in the growth and charactci of more than one ol 
of it ; as Monday from the mooti^ &C« ' < tbe plants ; and the feeds of f<Qvcral in the autumn very 

PLANTS, organifed bodies, of which a full account clofcly refembled it in every thing but colour, lu this, 
has been given in the EncycL under the title Botany, experiment he ufed the farina of a white pea, which 
Plant, Sexes, {rfr. The eftahliftiment of the fexutl poffcffcd the remarkable property of IhrivtUiug excef- 
fyftcm in vegetables, and the acknowledged analogy be* wvely when ripe ; and in the fecond year he obtained 
tween vegetable and animal bodies, has luggetted a me- ^hitt from the grey ones above meiuioncd, per- 
thod of improving plants, as animals are confeflcdly im- fedly fimilar to it. He is tiicrefu.c llrougly difpufod 
proved, by what is called £r^ng the hrted. This to believe that the feeds were here of cou inon paren- 
• ^ thought occurred .firll, we believe, to Andrew Knight, ttgei but doth not conceive himfdf to be in poireflion 

* £fq; and in the TranfaAions of the Royal Society for of fads fufficient to enable him to fpcak with dccifion 
*799* have an account of fome very curious expert- on this qucllion. We have no right to fumi a decided 
ments madTc by him, with the view of afccrtaining whe- opinion on this part of the fubjed, having paid to it 
tlicr the improvement which he had conceived be ac- very little attention ; but at prclent we aie inclined to 
tually pr*idUcable. Thofc were chiefly made on the think differently from the author. We admit, indeed, 
garden pea, of which he had a kind growing in his that if the female afford the firfl: organized atom, and 
yard ; which having been long cultivated rin the fame the male ad only as a ftiniulua, it is by no niCiins mi- 
foil, had ccafed to be produtiive, and did not appear to poflible that the explofioii of two velicles of farin.i, at 
recover the whole of its former vigour when removed the fame moment (taken from dificrtiit plaqts), may 
to a foil of a fomtwhat different quality. On this his afford feeds of common parentage; but whether the 
firll experiment i-; 1787 was made. Having opened a female 01 the male affords the firlt organized atom, is 
dozen "of its immatuic bloflbmsi he deftroyed the male the queftion which to us appears not yet decided. 

j A a Another 
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PLntf. Another fpccies, however, of fupcrfcctatiori, m which 
~ ’ one fcftl appearG to luive been the ofFapririg of two 

males, has oecuried to Mr Knight fo often, ah to ir- 
muve, he fays., all poihbiliiy of doubt as to its exiit- 
cnce. In 1797? the year after he had feen the rchilt 
of the lall mcntiotied experiment, having picpaved a 
great many white blolfoms, he introduced the fariiia of 
a white and that C)f a grey nearly at the fame moment 
into each ; and aa in the lall year the ehaiadUr of the 
coloured male had prevailed, he ufed it a faiina more 
fparingly than that of the white one ; and now almoJl 
every pod afforded plants of different coloura. The 
majority, however, were white ; but the churatlcta of 
the two kinds were not fuffieienlly diliindl to allow him 
to judge with precilion whether any of the feeda were 
piodiiced of common pareiilagc or not. In the year 
179^ he was more fortunate ; having prepared blof* 
foms of the little eaily fiamc pea, he introduced ila own 
farina, and immediately afterwards that of a very large 
and late grey kind, aiul fowed the feeds thus obtained 
in the tnd of fummer. Many of thetn retained tlic co* 
lour and ehaiaCUT of the finall early pea, not in the 
llightcll degree alt tied, and bloffomed before they weic 
fighteen inches high; whilft others (taken from the 
fame pods), wdnjfc colour was changed, grew to the 
height of more than four feet, and were killed by the 
Irolt before any bloflonis aopesred. 

It IS evident, that in thefe inflances {uperfoctation 
took place ; and it is equally evident that the feed# 
were not all of common parentage. Should fubfequent 
experience evince, that a finglc plant may be the off* 
Ipiiiig of two males, the analogy between animal and 
vegetable Tiatiire may induce foine curious conjeflurea 
relative to the prncefs of generation in the animal 
world. — It certainly may ; but either we do not per- 
feftly iindcrlland the author's meaning, or this experi- 
ment is not conclulivc. There were here feeds of dif- 
Icrrcnt colour.? produced by the farina of different malcsy 
('perating on llic fame female plant ; and there arc well 
aiiellcd inftinces of twin children being l)orn of diffe* 
lent colours, in courcquerice of the coition of different 
males, a negro and a white man, with the fame woman,, 
llaif Mr Knight difcovered, not that the fame pod, 
hut that the fame individual was the offspring of 
two males, liis difeovery would indeed have led tofome 
cinioua conjectures refpedting animal generatiofl. But 
to proceed with his experhnents : 

l)y introducing the farina of the largcft and moft 
luxuriaut kinds into the bloffoms of the mod diminti-. 
live, anil by leverfmg this procefs, hc found tliat the 
jiowcrs of the male and fem^e, in their effefis on the 
offspring, ate exactly equal. The vigour of the growth* 
ihc fi/.c of the feeds produced, and tlie fcaibn of matu- 
tity, were the fame, though the one was a very carlv 
and the other a late varleiy. He had in this experi- 
ment a ilriking iiiilance of the ftimulative effe^s of 
croiTing the breeds ; for the fmaUeft variety, whole 
height rarely exceeded two feet, was increafed to fix 
feet ; whilil the height of the large and luxuriant kind 
was very little dimiuifhed. . By this procefs it Is evi- 
dent, that any number of new varieties may be obtain- 
ed ; and it is highly piobable, that many of thefe will 
be found belter calculated to correft the defcAs of dif- 
ferent foil^and fitualions than any we have at prtfent. 

The fuccefs of Mr Knight's experiments on the pea 
induced him to make iimilar experiments on wheat; 
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but thefe did not anfwer his cxpeAations. The varie- Plants, 
tics indeed which he obtained, efcaped ll'.c blights of 
1795 aud 179^); but ihi.lr qualities were not othcr- 
wiiegood, nor were they peiinaiienr. His experiments 
on the apple, the improvcimTil of \vl\ich was the liiil 
objeA of his attentiou, have, as far as hc could judge 
from the cultivated appiaiar.ee ol Ulis whii li had nut 
borne fruit whin he wrote hi.s incmoii, been fully equal 
to his hopes I'lie plants which he obtained from his 
iffortsto unite the good qualities of two kin Jo of apple, 
let'in to pofftfs the greateil iiealtli and luxuriarce of 
growth, aa well as the moll promihng appearance in 
other rerpcAs. In fome of thefe the charatter of the 
male appears to pievail ; in others that of the female ; 
and in others both appear blended, or neilber is diltiii- 
guifhablc. Thife variations, which were often obler- 
vable in the feeds taken from a fiugle apple, evidently 
arife from the want of pcrmane:2ce in the charaAcr of 
this fruit, when railed from feed. Many experiments 
of the fame kind were tried on other plants ; but it is 
fuiBcient to fay, that ail tended to Lvincr, that 'impro- 
ved varieties of every fruit and ofeiculent plants may be 
obtained by this procefs, and that Nature intended that 
a fexual intercourfe ihott((i take place, between neigh- 
bouring. plantii the faiuA. fpecies. 
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Germaiti 


is* accord- 
: jiicid produces exaAly the 

Kafo, coal afbes, on which the 
. ^ , farmers beflow fuch praife, de- 

ftroy the plants it the foil contains an eighth part of 
that admixture. The leaves become faded, aa if Icorch* 
cd* at the end of from tifteen to twenty days, and the 
pla.i}U themfeives die at the end ot lour or five *w'itks. 

No feed gcrounates in oil. *A finglc grain of com- 
mon fall, in aoo grains of water, is luiiicitnt lo retard 
the vegetation of plants, and may cverf kdl them if they 
are watered with that faline liquor. 

Shavings of horn, next to inf u lion animals, are the 
moll favourable to vegetation : charcoal holds the third 
rank. For the truth of ihtfe opinions, ice ytgttabit 
SvBiTANCSs in this SuffL 

PLA’riyUM, or Platina (Sec Chemistry* 
Part I. Cliap. iii. Sc A. 3), is a metal, of which 
every chcmiii regrets the difficulty of making it mal- 
leable. Of the different procefTcs adopted to accoin- 
plifh this end, we have rtafon to believe that of Mv 
Ridnird Knight the mull fucccisful; and* with the 

fpirit 
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phttnum fpirit of a true philofophcr, he vvlfhca to make that pro* dcgrecd of finercfn, the third is the polIarJa. 
PollarJi gcncralTy known, as poflible 


The 


We lhall give it 

, in his own words : 

**To a given quantity of crude platinum, I add (fays he) 
15 limes its weight of nil ro* muriatic acid (compofed of 
equal parts of nitric and tnuiiatic ackU) in a tubuliicd 
glafs retort, with a tubulated receiver aclapted to it. It is 
then boiled, by means of an Argand*d lamp, till the acid 
has afTumed a deop faffron colour: it is then pouted of}'; 
and if any platitia remaiiis undiifolveditnorc acid is added, 
and it is again boiled until the wliole is taken up. I'hc 
liquor, being fuffered to rell till quite clear, is again 
decanted : a folution of fahammoinac is then added, by 
little and little, till it no longer gives a cloujinefs. By 
this means the platina is thrown down in the form of a 
Icmou-coloured precipitate, which having lubfided, the 
liquor is poured off, and the precipitate repeatedly 
walked with dittilled water till it ceafes to give ?.ii acid 
tallc (too much water is injurious, the precipitate be- 
ing in a certain degree foluble in that liquid) ; the wa- 
ter is then poured off, and the precipitate evaporated to 
drynefsd* 

I'hus far our author’s method» as he candidly obf 
ferves himfelf, differa not from th^t which has been fol^ 
lowed by many others ; Imt the 

r ._.r a: 

‘ ' Aeffponding 

‘ fmt 


nothing betwetn it and the bian. 

POKCFJ.AiN, ii kiid of earthen or Hone ivaie, of 
the inanufatture of which a full account is giviii in llic 
Kncyclfip^filiu fumt Gioiicr and Reaumur. It luay be 
proper, hov^evf.r, to uild heic, from iiir George Staun- 
ton, lliat o"e of the principal ingndieiils in the Chiiufe 
porcelain called pe'!ur:>tj[y is a fpecies uf line giiMiiie, 
or compound of quarts, feldfpath, and mica, in whfch 
the quartz bears the larged proportion. “ It appear, 
(lays Sir George) from fevcial cxpcrirnentH, tlui 
Zr/it-//^ is the fame as the growan Uoue of theC'.Miiih 
miners. Tlic micaceous part in !ome of tliis j^icuiu 
fiom both coLiutiies, often contains fome (;t 

iron ; in which cafe it will not ai.f.vcr the jiottn- ' pur- 
pofe. This material can be calcined and gioiiud uiuch 
liner by the improved mills of EngUmd, than hy (lit 
very imptrfedt niachiitery of the Chinife, ar.ci .it Jt 
cheaper rate, than the prepared pe tun-tfi of then ovm. 
country, x?otwilhiianding the cluapiiefB of laht»ur duu* 
The Lvhhtty ©r prihcip'd matUr mix^d with iK fv /?.’» 
//e, i* the gtowau clay alfo of the Comiih rnn I i.t 
mthajhe pf the Chinefe is the Kr'.;!i.]i fuTp k , .m 
is a.fferled to be gypium. 

** The maniihuflrire o! porcelain it li.iJ to I t prec u < 
from the want of fomc pi^cifc mtiho.I ofa.'i-i-iiainu'u ‘ 
regulating the heat within the fiitut’i'cs, in t >nrvri;iii ijc«. 
of which, their whole contents £ic bi'Ivtd fijmetnne^ 
onefolid and ufekis 'J this hr fo, 
wood’s tlicrmomcttr wt>ijld be a pidcut hi';hly Mi’.ua’.jic 
^ , tplhe Cliincfc potter, if lli ;t £:r'':^a:»i aud ct>ncti:td pto- 

plewouiJ condefetud to he t:.ught by a native of Eui >p.e- 

POSITION, Clmtiik Oi, ij z point of any bod\, 

' or fyftcm of bodies, fo filcdtcd, that wc car» tllimiu- 

with propriety the iituuiion motiem of tl.e boJy 01 
fyftcm by the iituation and motion of this pi>iui. it 
te very plain that, in all our attempts to accuraic dl'- 
cuffion of mechanical quellloiip, tfpeclally in the pir!c.ir 
'^jctcnded fenfe of the word nudun/tfm^ f'jcli a ft It ct ion 
ia neceflary. Even in common converl^tion, wc fie- 
.qoently find it neccffai-y 10 afceitain the diilance of o!)- 
jeQs with a certain precifion, and we then pcict ive th it 
we muff make fonie fuch fek^ftion. ^Vc conceive the 
difta:nc!e to be mentioned, neither with refpc^I to il.c 
BCJirtff oor the r emoted point uf the ubjcvfi, but aii ii 
r fort Of.aveiicge didance; and we conceive iho point In : l- 
^oertained to be Ibint where about Uie middle of iliu ob- 


mer, the pUlina falls out in a mcwlic Jfft* Tlw more wc refled on this, we find it the ino-c 

which date it may be drawn, by repeatedly heating and, neceflary to attend to many citcumltanees whii h we l.a I 
t . • • r... r... \x/ .1.^ - ji: ... ... .1:1. • . 1 


ccfii M his own^' /* A ftroi 
crucible earth, b^j 
ftopper tq ~ 



... , 

at tciif^b b;, 

repeatedly ftrockiwii^ii' ( 
lure of the materiala wttt 
ccive no farther impreffioiii 
from the furnace; and being ftruck K] 


gently hammering, into a bar fit for flatting, drawing, 
into wire, planilhing, &c. 

Befides the comparative facility of this jnpetfs, it 
has the farther advantage of rendering the platina much 
purer than when red-hot iron is obliged to be bad recourfe 
fo ; for platina, when of a white heat, has a ftrong af-^ 
finity for iron, and, with whatever care it may have 
been previoiflly feparated from that metal, will be found 
to have taken up a portion of it, when it is employed of a 
red heat, to ferve to unite the particles of the platina.” 

PLATONIC Bodies, fee Regular Bodlis^Supph 
•PLUVIAMETER, a machine for meafuring the 
quantity of rain that falls, olhcrwifc called Ombrohe* 
ter; which fee, Encyci 

POLLARDS, the name of a coarfe kind of wheaten 
four. When the flour of wheat is feparated into three 
I 


Oi'erlcK^fced. Were it the queliion, to decide in v.-liat 
precife part of . a country parKh the chinch ihouM Lj 
piaced;, we find that the geometrical middle is i.oc al- 
ways the moll proper. Wc muft confidcr the popu- 
loufnefsof the diffcient quarters of the panfii, and hie A 
a point fuch, that the diilances of the inhabitants oi\ 
each fide, in every direftioii, fliall be as equally balan* 
ced as pofliblc. 

In mechanical difeuflions, the point by whofe pofi- 
tion and diilance we eftiinate the polition and diflancc 
of the whole, rouft be fo fcle^ted, tliat its pofition and 
diftance, eftimated in any diredion whatever, fiiall be 
the average of the pofitions and diftances of every par* 
tide of the affcmblagc, eftimated in Uiat diredion. 

This will be the cafe, if the point be fo frleded that, 
when a plane is made to pafs through it m any direc- 
tion, - 


r«<Iiri'*n. 
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'tvhiittvfr^ and perpend»rn!ir8 arc drawn to this 
plane 1*1 om cv^^ry particle in the hiuiy or fydem, the 
fu.'.i ot ail the priperidiriilais on <):;e fide this plane 
is equal to the fum of all tlie perpendicular*? on the 
other hdc. If there be fiich a point ia a body, the 
pofition and motion of this point is the avera)^e of the 
pofitions and niolions of all the parlicicb. 

5*hic XL. For if P (lijr. be a point I'o (iiiritrd, and if 

be a plane (perpendicular to the paoci ) at any ditlancc 
from it, the dlLfatice P^ of the point from thi'i plane is 
the average of the diilances of all che particles from it. 
Tor let the plane APB be pnH'td throii;^h P. parallel to 
OR. T he didance CS of any particle C from the 
plane QR is equal to DS— DC, or to P p — DC. -And 
the diilance GT of any ^wrticle G lying on the other 
Ade of APB, ia-equal to IPf-f-GH, or to P^ + GH. 
l.et n be the number of particles on that fide of AB 


\^hich is iieareil to QR# and let o be the number of 
thole on the remote iDe of AB, and let m be the num« 


thole on the remote ijde of AB, and let m be the num« 
her of particles in the whole body, and therefore equal 
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is niflr the fum of the lines DC, and increafe the fum of 
ic the lines GH. ' We m«iy do this till the Turns arc equal. 

In like manner we can do this with rtfpct\ to u 
ie plane I..M (alfo perpendicular to the paper), perpendi- 
ic cular to the plane A B. The point wanted is fomc- 
fic where in the plane A B, and fomewhere m the plane 
I..M. Therefore it is fomewhere in the line in which 
R thefe two planrs interfcA each other. This line paffes 
cc through the point P of the paper where the two linca 
i* AB and I.fM cut each other. 'Phtfe two lines repre- 
it. fent plancR, but are, in fa6^, only the fnterfedliun of 
to thofc planes with the plane of the paper. Part of the 
he body miift be conceived as being above the paper, and 
^d part ol it behind or below the paper. The plane of 
cr the paper therefore divides tlv body into two parts. It 
•I- may be fo fitiiated, therefore, that the fum of all the 
B dtilances fromj't to the particles lying above it fliall be 
of equal to the fum of all the diftances of thofe which arc 
u- below it. Therefore the fituatioh of the point P is 
lal now determined, namely, at the common intetfediion.of 


to « + It is evident that the fum of the diftances of three planes neipendicular to each other. It is evident 
all the particles, fuch as C, ia n times P/, aftce dedufl- that this pojnt alone can have the condition required 
in^ all the diftances, fuch as DC. Alfo the (urn of all in lefpe'd of thele three planes. 

the di'Aances of ilic particle.^, fuch as G, ia o times P/, But it ftill remtins to be detenniflcd whether the 

together with the fum of all the di ftances, fuch as GH. fame condition wiB l^dl true for the point thus found, 

'I hcrtfore the fum of both fets is n + o X Pd 4. firm jn through itj^'tbat 

of GH — fum of DC, or m xPp + fum of GH — . is* wbethei^ on one 

uirnofDC. But the fum of GH, wanting the fum 

of DC, ia nothing, by the fuppofed property of the OA 

point P. Therefore m X is the fum of dl the' ‘di- ' 


perpendi^nia on t| 
.three ‘^imeVSMi?m 

.Mi ' ‘•!k>. . . A •r’w.KQM 


pet]>c^«;ulan on one 
of .'Ml, the 


point P. Therefore m X is the fum of sdl the di- 
j'tanc'-^s, and Vp is the mth part of this fumt . or the 
average diftancc. 

Now rupp<^re that the body has changed both its 


place and its pofition with refpeci to the plane QR» 

and that P (Bg. 2.) ia iiill the fame point of the bc^y^ j 


and that P (Bg. 2.) ia iiill the fame point of the body^ 
and P 1 a plane parallel to QR. Make p ^ equal to 
pPeffig- J. It is plain that^/ is* Hill the average 
diibincc, and that nt X Pp is the fum of all the prelenC 
diftances of the particles from QR> and that'm X v*/ i8 
the fum of all the former diftances. Therefore mXPV 
is the fum of all the changes of diftance, or the whole 
quantity of motion eftimated in thediredlion v^P, Pir 
is the mth part of this Aim, and is therefore the average 
motion in this diredlion. 'Phe point P has therefore' 
been properly fele^ed ; and its pofition, and diftaneCf 


ilrft'fiiiW'.] 




be B»r 

Ib-fcrpendienfar-^'^ ' 

ijll-Jtaft.JPR, 'wbea amb*; 

Pi MiB r>]^- p^j. 

iweljldl' 

m-TKii on one Tide of 
k JfW to nil tbofe on the other 


been properly fele^ed ; and its pofition, and diftaneCf, ' to 'tJl thofe on the other 

and motion, in refpcA of any plane, is a proper reprit* as compenfating each 

fentation of the fituation and motion of the wlmle. bc&ig confidered as j^fitivc or additive 

It follows from the preceding difeuffion, that if any diMt other are negative or fubtra^ive. There 

particle C (Ag. 1.) moves from C to N, in thcr Kne is 00 differeate' between their fums, and the' fum of 
CS, the centre of the whole will be transfened froiti P* both 'feta may be called o or nothing. The fame muft 
to Q , fo that PQJs the aith part of CN ; fot the fum be laffirmed of all the perpendiculars PM, and of all the 
of all the diftances has been ditniniihed by the quantity per^diculari FO. * * 

GN. and therefore the averaire diftance muft he dimi- ' £very line, Aich as RT, oh its eoualOS, is in a cei^ 


to Q , fo that PQJs the with part of CN 5 fbi* the fum 
of all the diftances has been dihtiniihed by the quantity 
CN, and therefore the average diftance muft be dimi- 

CN 

r.ilhed by the mth part of CNr or PQ^U sr , 

But it may be doubted whether there is in every bo- 
dy a point, and but one point, fuch that tf a plane psfs 
through it, in any tlireffioa ^*hatever^ the fum of all the 
diftances of the partlclea-on- one fide of this plane ia 
equal to the fun* of all the «h*ftancc8 on the other. 

It is cafy to Ihew that Inch a point miiv be found, 
with refped to a plane paralltl to QJ^. For If ihefnm 
of all the dilUnecs DC exceed the fum of all the di 
Aances GHf.wc have only to pafs the plane AB a little 
nearer to QJR» but ttill parallel lo it. -rThis will diiai- 


" Every line, fii/ch as RT, oh its equal QS, is in a ceru 
tain invariable' ratio to its correfponding QC, or ita 
equal PO. ■ Therefore the pofitive ’liucs RT arc com- 
penfated by'the negative, and ilie fum total is nothing. 

Every line, fuch as TV, iVin a certain ifivariable ra- 
tio to its correfponding ST, or its equal PM, and rhcrc- 
fore their Aim total is nothing. 

Therefore the fum of all the lines PV is nothing ; but 
each is in iin invariable ratio to a correfponding perpen- 
dicular from P on the oblique plane CIKL. Thcie- 
foie the funt of all the pofitive perpendiculars on this 
plane is equal to the Aim of all the negative perpendi- 
cular.*?, und the pbopetition is demon it rated, viz. that 




P o s 

in cvtry or fyftem of bodies, there is 

fuch, tfnt if a plane be pafTed through it /« any direc^ 
lion ntihatever^ the fum of all the perpendiculars on one 
fide of the plane is equal to the fnm of ull the perpen- 
diculars on the other (ide. 

The point P, thus fcle6\ed, may, with great propne- 
ty, be called the centre of position of the body or 
fyftent. 

If A and B (lig. 4.) be the centres of pofition of 
two bodies, whofe quantities of matter (or numbers of 
equal particles) are a and by the centre C lies in the 
draight line joining A and B, and AC : CB = 5 : u, 
or its diflaiice from the centres of each are inverfely aa 
tlieir quantities of matter. For let « C be any plane 
pafling through C. Drafts A B perpendicular to 
this plane. Then we have ^XAa = ^xB>\ and 
A (X : B ^ ; <2, and, by fimilarity of triangles, C A : 
CB zz,bi a. 

If a third body D, whofe quantity of matter is 
be added,* the common centre of pofition £ of the three 
bodies is in the (Iraight line DC, joining the centre 1 > 
of the third body with the centre C of the other two, 
and DE : EC = o + i For, pai^g the {^ne 
^ E > through £, and drawing the Mrpendiodan 
C the fum of the pcrpendicuhra it if X D ^ t 

and th e fum of tte ^ • 

a ^ X C V iwd; 

therefore 

the fourth 
ff and fo on 
('ihe partidet of 

. 

Whatever tte! 

‘.ifi a 
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a point gation of the motions and anions of bodies incompa- Pofit'oii,^ 
rably more Ample and eafy, freeing our dirciiHions from — >r"^ 
luimherleis intricate complications of motion, wliich 
would frequently make our progref. altnoll impoflible. 

Position, in arithmetic, called alfo FJ/c Pofition^ 
or Suppqfiiiorty or Rule of Falje^ a tule fo called, 
becaufc it coiiAlts in calculating by talfe numbers fup** 
pofed or taken at random, according to the procefs de- 
icribed in any queftton or problem propofed, as if they 
were the true numbers, and then from the reliilts, com- 
pared with that given in the queftioii, the true numbers 
are found. 

Thus, lake or afTume any number at ple?fure for 
the number fought, and proceed with it as if it were 
the true number, that is, perform the fame operations 
with it as, in the queftion, arc defcr'bed to be perform- 
ed with the number required : then if tlie refult ol ihofc 
operations be the fame with that mentioned or giv:n 
in the queftion, the fuppofed number is tlie fame as the 
true one that was required ; but if it be not, make this 
proportion, v/z. as your refult is to that in the queftion, 
fo is your fuppofed falfe number to the true one required. 

Example, What number is that, to which if we add. 

Y» ff end '7 of itfelf, the fum will be 240 ? 

Suppofe 99 

49-5 = T 

3d- = T 

24 - 7 f • i 


: A «fd ,B ia 


The iSime muCte 
the motion of the centie 
pounded of the mth par 
tide. And becaufc each ^ ^ . v . 

uniform and refUlineal, the motion comj^Mietjt of 
them all is dib uniform and reftllineal ; or it may hap* 
pen that they will fo compenfate each other that tbero 
will be no diagonal, and tlxe common centre wiU remam- 
atreft.* • 

Cor, I. If the centres o£ any numlier of bodies move 
uniformly in ftraight lines, whatever may have been 
Ihe motions of each particle of each body, by rotation' 
or otherwife, the motion of the common centre will be 
unifciim and«redilineal. 

Cor, 2. The quantity of motion of fuch a fyftem in 
tfie fum of the quantities of motion of each body, re- 
duced to the di region of the centre^s motion. And it 
is -had by multiplying the quantity of master an the 
fyftem by the velocity of the centre. 

The velocity of the centre is had by reducing tbe 
motion of each particle to the diredion of the centre’a 
anction. and then dividing the fum of thofc reduced mo* 
eions by, the quantity of matter in the fyftem. 

By the felcdion of this point, we render the iavcft> 
2 


2 4 2-75 Si refiilt 

Then, as 222.75 : 240 ; : 99 ; 106.6 =r Anfwcr. 

53 ? = v 
35-5 = f 
^16.6 = i 

, h 

240. ss proof. 

Jingle poTftion. 

Sometimes it is receflary to make two different fup 
pofttions or affumptions, when the fame operations muft 
hf performed with each as in the Angle rule If neither 
of the fuppofed numbers foTve the quelHon, And thf‘ 
diftwees between the refulta and the given number ; 

each'of thefe differences into the other's pofi- 
^on ; and* if the errors in both fuppoAtiong be of 
the fame. kind, i e, if both fuppoAtions be either lefs 
Of greater than the given number, divide tlic diffcieiice8 
of'thc produdls by the differences of the errors. If 
the errors be not of the fame kind, r. e. if the one he 
gmter and the other kfs than ihc'givcn number, di- 
vide the fam of the produ^fts by the fam of the errors. 
The quotient, in cither cafe, w-ill be the anfwer. 

Exampk, Three partners, *A, B, and C, bought e 
fugar-vrork which coft them L.aooo ; of which A paid 
ascertain fum unknown ; B paid as much as A, and 
L.50 over ; C paid as much as them both, and L. 25 
over ; What fum did each pay ? 

(^i.) Suppofe A paid L. coo 
i \ — 550 

C — 1075 


2125 

2000 


I 2 j :z: error of excefs. 

(J.) Su> 



POT 

Vatlttf* ^ (2.) Suppofe A paid L.4o:> 

iiy =r cxccfs. C — ~ 875 


400 =r 2d portion* 


500C0 


1725: 

2000 

275 =: error of defe^ 

500 =: lit pofjtiou. 


I ft error, IXJ 

137500 

-.d — — 275 

50QCO 

4^0 

)i875oo 


r 4 < 58.75 

Anfwers. • 

{ j«» 7 J 


I1011.5 


■ C. 


hioi in tht 


icioc. . . rs proofs 
'I hi8 is caMcd double pofition. 

J^D PTl^^RY is an art of very confiderable importance; 
and in addition to what lias been faid on it in the Ency^ 
rlfi/)£/Iij, the foHowinp; refleftions, by that eminent che* 
nn'il Vaiiqucliii, will probably be acceptable to many of catctntddM^ti 
<Mir readers. 

I’our thiiij^.M ffaya he) may occafion dilference in tbe • 
c; 11 ill lies of e?riheii-ware : iji^ The nature or compo^ 
lition of the matter ; 2f/, The mode of preparation ; 

The diincnllons given to ibe vefl’eU ; 4/A* I ne biking, 
to wlnVh they arc I'ubjcded. By compofition pf thcV j 
iii:*trer, tlie «uitlior undtrilanda the nature and propdff 
tions of tlio elements of which it is formed* Thcfe clc* 
iiicnts, in the greater pmt of earthen-ware, cither va- 
luable or common* arc lilex, argil, time, and fometimea' 
a little oxyd of iron* Hence it is evident that it 19 not , 
ib invieh by the diver fity* of the elements that good, 
earthen-waie differs from bad, as by the proportion [ 
which they .me united. Silex or quarts makei 
two-thirds at leall of cartheii-ware ; argil or pure 
fiom a fifth to a third ; lime, from 5 to 20 parte in 
liiiie<rcd ; and iron, from o to 12 or 15 partsvio 
hundred. Silex gives hardntfs, infufibilityi 
allerability ; argil innkes the ptfle pliahlet and 
tiers it fit to he kneaded, moulded, and turned 
fure. It poffcfl'c.^ at the fame time the propetty or 
iiig partially fiifed by the heat which unitei,; 
with thofe of the filcx; but it muft not b« 
dant, as it would render the earthen'Wtrc tod/frfiblc. 
and too brittle to be ufed over the. fire, ' 

Iliihcrto it has not been proyed by espenenee. tbit 
lirnc is ncccff'iry in the compofitton of' pottery; and if 
traces of k arc conffantly found til thic fubftance,' it is 
bccauft' it is always mixed with the other earths, from 
which the wafhtiigs and other manipulations have not 
been able to kparate it. When.thi» earth, however, 
docs not exceed five or fix parts in a hundred, it ap- 
pears that it IS not hurtful to the quality of the pot- 
tery ; but if more abundant, it renders ii too fufihlc. 

The oxyd of iron, befides the inconvenience of com- 
miinicating a red or brown colour, .iccording to the de- 
gree of baking, to the veiltl.s in which it forms a part, 
has the property of rendering them fufiblc, and even in 
a greater degree than lime . 

As fome kinds of pottery are vlcllincd to melt very 
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penetrating fubilances, fuch as falts, metallic oxyds, 
glafs, 5 cc. they require a fine kind of palte, which is 
obtained only by reducing the earths employed to very 
minute particles. Others dellined for melting metals, 
and fubilances not very penetrating, and which muit 
he able to fupport, without breaking, a fudden tranfi- 
tioii from great heat to great cold, require for their 
fabrication a mixture of calcined argil with raw argil. 
By thefe means you obtain pottery, the coarfe pafte of 
which refemblcs AmAr, or fmall-grained pudding- Hone, 
and which can endure fudden changes of temperature. 

The baking of pottery is alfo an obje6t of great im- 
portance. The heat mull Ijc capable of expelling hii- 
tnidity, and agglutinating the parts which enter into 
the compofition of the pafte, but not ftrong enough to 
produce fufion ; which, if too far advanced, gives to 
pottery a homogenuoufnefs that renders it brittle. The 
(^ame effedl takes place in regard to the fine pottery, 
becaufe the very minute divifion given to the earths re- 
duces them nearly to the fame, ftate as if tins matter 
had been fu(cd» Thia is the regfoii why porcelain 
ftrongly h*ked is moire osr Icfs brittle, and cannot eafily 

endore aleeriiatiinttiof tciiptralure. Hence coarfe porce 

^ 


Pottfiy. 


eertain quantity of 
cruc^les, 
“his coarfe, 



iqiwwitcly-. 


id that the quality of 
<^Sic8y on ufing proper proper- 

impQlttiajScch thofe engaged in this bianch of manu- 
known the analyfis of different natural 
days employed for this purpofe, and of pottery iprodu- 
ced by foh^ oftbem, in order that, wh^i a now earth 
is difcQvered, it may be known by a fimple analyfis- 
whether it will be pto;)er for the fame objefl, and Ilx 
what kind of pottery already known it bears tlus great- 
eft refemblance. « 


Hein^n Argil of iMrcc’ain 
Crucible^. Dicux. Cijjfnlca. I'yfonietejs. 


Silex . . 
Argil . . 
Lime . . 
Oxyd of iron 
Water. . 


69 

21-5 

t 

8 


Ars 

33 -« 

rs 

I 

iS 


61 

28 

6 

0*5 


6+-2 

25 

6 

0*2 

6-2 
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Ranr kaolin roo partff.*-Si’lex 741 arp:il i 6 ‘Sf lime toms ig nude to the Almamy, and is afterwards dU Vrin*iity> 
s, water 7. A hundred parts of this earth ;javc eight of ftrlbiited among the Tampfirs ; amd altlio«igh a part be- ^ ^ 

alumi after being treated with the fulphuric acid. lon^s to the former* he neverihclefs requires a ieparatc 

Wafhcd kaolin 100 parts. — Sllex 55, argil 27, lime prelent for himfelf. 

2, iron O’ 5, water 14. This kaolin, treated with the PRINTING. (Sec that article, Encych andTvro* 
fulphuric acid, gave about 49 or 50 ctnt^ of alum. graphy in this Sitpfkment.) We (hall here only de- 
Petuntze.— *oilcx 74, argil 14*5, lime 5*5, lofs 6. A feribe a PRiNTitfG-Prrfs^ for the invention of which a 
hundred parts of this fubltaiicc, treated with the ful- patent was granted, in 1790, to Mr William Nicholfon 
phuric acid, gave feven or eight parts of alum. But of New North-flreet, Red Lion Square, London. This 
this quantity docs not equal the lofs fullained. machine, With fome flight varieties, is adapted for print* 

Porcelain of retorts.— Silex 64, argil 28*8, lime 4*^5, ing on paper ^ linen^ cotian^ nvoolfen^ and other articles, in 
iron O'^o, lofs 2*77. Treated with the fulpliiiric acid, a mote neat, cheap, and accurate method, the author 
this poreelnin gave no alum. thinks, than the printing prelTes now in ufe. 

There is a. kind of earthen veflcls, called /!karre%es^ The invention confids in three paiticulat^, The 


pfed in Spain for cooling the water mtetided to be 
drunk. *i*hefe veflels confid of 60 parts of calcareous 
earth, mixed with alumina and a little oxyd of iron, 
and 36 f of flliceous eatth, alfo mixed with alumina and 
the fame -oxyd. The quantity of iron may be eftima- 
ted at almoll one hundredth part of the whole, 'rhis 
earth is fjrd kneaded i(UO a tough pallet being for that 
purpofe previoufly diluted wiUi watery formed into a 
cake of about fix tnqhes in thick ittliti jptif left fit 
Hate ull it begin dmekv; tt 
^le fetit the 






........... 

their chfldren" who pile 
for fome years, bc^me 
ore Very handfome, and the 1 

tdke cate to procure fome of 
a bad difpofition, apd utterfy incapiAle of 
When a man has a miilrefs of t ms ' nation ^ 

watch hcrcondtiA very narrowly, and even chaftiftlwf^ 
that Oie, na^y not be guilty of infidelity to him .Mtdm. 
fhe honours with her favours. Tlie dread of 4 ltr 
nado will, in fuch cafe, effect what attentiou astd^ 
plaifance can never bring about. 

Although the Poulea inhabit one of the finell fpota 
in Africa, tjiey arc neverthdefs a wretched people | 
they are bafe, cruel, thievifti, and fanatic in the extreme. 
They arc commanded by a chief of their religion, 
which is a contemptible mixture of Mahometanifm and 
id^try. This chief is called the Almamy ; he is al* 
ways chofen from among the Tampfirs, who are twelve 
in number. The Tampfirs are the interpreters of the 
law, and are the moil learned, or rather the moft fana- 
tical among them. The Almamy has the power of 
. life and death over his fubjefls ; yet he may be depofed 
^y an allembly of Tampfirs : it is therefore his intereft 
^^keep on good terms with them. The payment of cuf- 
'^urru VoL. 11 . Part L 


: manner of preparing and placing the types, engiavingi, 
I or carvingr. from which the impreflion ib t() he inadc ; 
, In applying the ink or colouring matter in types 

I or engravings ; and, 3^(7. lu taking off the iinpieflion. 

• 1//, Mr Nicholfon makes his rr.ouUb, punches, and 

I matrices, for cafting letters, in the fame in^iuner, and 
with the fame materials, as otlier letter'founJcrs iId, 

. excepting that, inilead of leaving a fpace in the mould 
for the ftem of one letter only, he leaves Ipnces for two, 
three, or more letters, to be cafi at one pouting of the 
metal; and at the lower extremity of each of ihofc 
fpaces (which communicate by a common groove at 
top) he places a matrix, or piece of copper, with the 
letter punched upon its face in the iifual way. And 
moreover, he brings the (tern of his letters to a due form 
^ and fiaifh, not only by rubbing k upon a llont, and 
fcnrptng it when arranged in the finiihiiig-ilick, but like- 
.wife by feraping it, on one or more fides, in a finifhing- 
ilick whofe hollowed part is lefs deep at the in:irr- than 
the outer fide. He calls that fide of the groove v/hiidi h 
neireft the face of the difpofed letter, the onit r fide ; 
ai^ the purpofe accomplifhed by this method of I'cra- 
' Pii*? ih of rendering the tail of the letter gra- 
: dtiiffiy fmaller the more remote it is, or farther from the 
Such letters may be firmly impofod upon a cy- 
lindrical furfice, in the fame manner as coinmun Icitcis 
Ik; impoCed upon a fiat done. 

He applies the ink or coloiinng matter tf> the 
types* forms, or plates, by caufing the furfice of a cy- 
fmear^ or wetted with the colouiing muticr, to 
the furfaces of the faicl forms or plates, or hy 
tht forma or plates apply thenifclves (ucce Ifively 
; .tjDl^^uruifo^ of the cylinder. The furface of this co- 
ejrlindtr isxOvered with leather, or with wool- 
}im,' Isden;' or cotton-cloth. When the colour to be 
. ilfed ik a%in cdico-printiiig, and in almofl every 

'^dfe, the covaipg is fixpported by a firm elaflic flufiltn;. 
conhttfirgof hair, or wool, or woollen cloth wi appcd 
'<me or. more folds round the cylinder. When the co- 
vering confiAt of Woollen cloth, the iitiffiDgmuil be de- 
fended by leather, or oilikln, to prevent its imbibing 
too much colour, and by that means lofin^ its elafticity. 
It is abfolutcly neceflary that tlie colouring matter be 
evenly diftributed over the furface of the cylinder ; an J 
for this purpofe, when the colour is thick and /liff, s>s 
in letter- prefs printing, he applies two, three, or more 
finall cylinders, called diftributing-rollers, longitudinally 
againft the colouring cylinders, fo that they may be 
turned by the motion of the latter $ and the eftV^t of . 
this application is, that every lump or mafb of colour 
which may be redundant, or irregularly placed upon 
the face of tlie colouring cylinder, will be prtiicd, 

3 B fpread. 
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Printing, fpread, and partly taken up, and carried by ibe fmall 
^ » rollets to the oilier parts of tbe colourinjir cylinder; fo 

that lliie I'Hli.wlll very fpcedily acquire and puferve an 
even face of colour. But if the colouring mailer be 
thinner, he does not apply more than one or two of 
thefv diilribuling rollcra; and, if it be very thin, he np- 
plief: an even blunt edge of metal, or wood, or a thaiglit 
brufh, nr both of thefe lall, againit the colouring cylin- 
der, for the pui*pofc of rendering its colour uniform. 
Wlien he applies colour to an engraved plate, or cylin- 
der, or through the interfticca of a perforated pattern, 
as in tl»c injiuifa^liiiing of foine kinds ol pipei-hang- 
h‘ ides a cylinder entirely covered with hair or 
bnliU-i in thr m inner of a brnlh. 

i-k- , 'Cl forms iu] his i ■ prefllons, even in letter- 
prei’s prliiil' y, by h. netlmi of a cylinder or cylindrical 
iiirf.iC'?. 'I 'he conlti cation of this machine, and the 
inanntr of nlii.g ii, will he Intclllglhle to every reader, 
who fh.ill atlMiiivriy confidcr Idalc XL ; where fg. f. 
rtpultnts a printing prefb, more tfpecially applicable 
to the printing of books. A and E a«'C two cylinders, 
ni ninp; or turning in a ilrong frame of wood, or metal, 
or lif'ih. The cylinder A is f?.ced with woollen cloth, 
and capable of being preffed with more or KTa force 
ipon HI, liy means of the lever M. HI is a long 


3 
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table, which is capable of moving end wife, backwards fhc Jbo^^teLi 

ilkra E and 1 C. The roller by ; 


and f orwards, upon the rollers 
A an*, upon this table by means of a cog-wheel, of by 
draj'}', fo as to draw it backwards and forwards by the 
ir.('tion of its haiulU: L. 'Hic table is kept in the fame 

I lie I'v gioovcb on its f:dcs, which contain the cylindl^ 
A. 1 ) is a ch^ife, coun’nlng letter fet up and impofed. 
i’, ii> a hon, conta* ning a colon ring- roller, with its diftri. 
hutin; rollers CC ; it is lupporlcd by tlic arm N. O 

is a cylindtr faced with leather, and lying acrofs an iiiH*'. ;; 
Mock ; ihl * t\rn’der is fixed by the middle to a bended;^ ' 
lever movcciblc on the joint ' 

; Kc it:-/icri. When D, or tlie letter, is drawn bene^K 
the c) Under B, it receives ink ; and when « i»» 3 

itoo the poiitivui R, a wolkman places or turns 
t\mppn with paper upon it (this tympail diffm 

I I fpe cf from t he ufual one, except that its hinge opehjio 
fuiewile) ; it then proceeds to pafs under 

A, which prcHcs it fucceflively through its wliw^ 
face. On the other fide, at S, the workman tl|EI;if ^ ^ ^ ^ 
the paper, and leaves the tympan up. 
caulcs the cylinder B to revolve continually,. 
uucntly renders its inked furftce veiy un VOM fir 


paratus to be dtfciibcd in treating of fig. 4. The pa- Printingr 
per pafles bttw'ccii E and A, and receives an impref- ’» ^ 

lion ; after wliich the workman takes it off, and applies 
aiKithcr fliect ; and in the mean time the lelliT on l!»e 
furficc of A pafTcs round againft the furfice of B, and 
receives ink during the rotation of B Tlie cliltrlbuting- 
rollers CC do their olucc as in tlie macliine fig. i.; and 
once in every revolution the tail F, aiTixed to B, raifes 
the inking- piece G, fo as to caufe it to touch one of the 
diilribuling- rollers, and (upply it with ink. In this w^ay 
tliercfore the repeatedprintingof iheei aftti Hicet goes on. 

Fig. 3. is a printing prefs, more particularly adapted 
to print cottons, filk.s, j'ape*- hangings, or other articlea 
which run of a confidcrable ienglh. A is a cylinder 
covered with woollen cloth, or other foft fubllance. 

’I’hc w’cb or piece of cotton, or other goods, is paffed 
round this cylinder, from the carrying- roller F to the 
rtceiving- rollers GH ; which are conne^ed Ly a piece 
of linen, woollen, or hair-cloth, in the manjier of a 
jack-towel fewed txiuad them ; the rotatiou of this 
towel evrics away the , printed ftuff or goods, and de- 
poilts then) at L K,jL is' a moveably box, containing 
thtee rollers^ which . againft each ocher in rota- 
nArti *‘4 ’k* a mafs of colour, 

VtJie. iBpt^OW of 


tioii. ,!i’h.el 
conui^ jt^ 



or^ in6ix times through 

<^2ca where the materials are 

dlmenfiojts, he applies, at one and 

brmoYt fuch boxes as KL, with 
... 


action of its diftribuling-rollcra CCj ’aQd,,';!l^en tfat j fo that the pattern cylinder 

tabic has paffed to its extreme diftance ia,.th!a ^r^roh j ' may ihake itaimprcflion upon the web or mate- 

now fpoken of, the arm G toiwhes idM to be on. * 

. . t • * ^ printing- prefs,* chiefly of ufc for books 

and papers. 3> 4» reprefents a long table, with, 

kdges On each fide ; fo that the two cylinders A and 
B can run backwards and forwards without any fide 
ihakc. In one of thefe ledges is placed a ifrip or plate 
of metal cut into teeth, which lock into correfpondent 
teeth in each cylinder ; by which means the two cy- 
linders roll along, without the poflibiliiy of changing 
the relative, pofitions of their furfaces at any determinate 
part of the table. This may alfo be effceicd by ilraps, 
and may indeed be accomplilhcd, with tolerable accu- 
racy, by the mere’ rolling of the cylinders on the fmooth 
or Hat ledges without any provilion. A is the print- 
ing-cylinder, covered with woollen cloth, and B is the 
iiiking-cyliudcr, with its diflrlbuting rollers. The tal^ 


railes the cylinder O off the ink-Ubek, bw wliiibli means 
it dab? againfl one of the diftribtitiog-rbfler^ and gtyea 
it a fmall quantity of ink. ‘i'be returning motion of 
the table canies the letter again under the roller B, 
which again inks it, and the pjocefsof printing another 
fhtet goes on as before. 

* Fig. 2. is another prititing-prefs. lo this, B is the 
Inking-rollcr ; A is a cylinder, having the letter impo- 
fed upon its fuifacc ; and E is a cylind'T, having its 
uniform furface covered with woollen cloth : thefe three 
C7rmders are connedled. either by cogs or (traps at the 
edges of each. Tbe machine is uniformly turned in 
one diredion by the handle L. The workman applies 
a (heel of paper to the furfacc of E, where it is retain, 
cd, either by points in the ufual maiiucri or by tlie ap- 



P R I 


Printing m iy )>e (MvIcJcd into fou'- con^partmoiilfl, markeii with 
a thicker bounding line l)»aci the reft, and niinibcrtd i, 
2, !?, 4. At I if> paired :i Ihctt jv.nx r ; at 2 is the 
foim 01 chafe, containinjr Ictrcr ht and imoofed ; at 3 
is an ai pf-ratihi for nriivin r the printed llicet ; and 4 
13 employed in no otlur life than as a place of (landing 
for the caniage K, altc" it has jufld through one 
operrUion, and when it takis ink ?t T'. Its adion is as 
follows: the caitiagc is iliiuil I'orwaid l>y the work- 
in.in, and as the roller A pafles over the fpace iinniber 
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cd i, it takes up tl.c flicct of paper picvioudy laid 
there, while the roller B runs over the form and inks 
the letter. The (lieet of paper, being wrapped round 
the cylinder A, is prefTed againil the form as that cy- 
linder proceeds, and corffequently it receives an impref- 
fion. When A arrives at the fpace mimbered 3, it lets 
go the fheet of paper, while the prominent part of the 
carriage G ftrikes the lever P, and raifes the inking- 
piece, which applies itfelf againft one of the diftributing* 
rollers- • In this manner therefore the cylinder A re- 
turns empty, and the cylinder B inked, and in the 
mean time the workman places anather Aeet of paper 
ready in the fpace. numbered l. Thus it ir that the 
operation proceeils in the printing pf ope Iheet after 
another. 

I'he pret^ing. 
an of ^ Ui^ ji 

We' 



Figs. and 7, repnfent a (Impler rppiratiis for Printing, 
accomplilhing the fume pinpofe. If A a B If (fig 7.) 
be fupprfe! to rcprefvr.t a thick plate of inet.il at a cir- 
cular form, with two pins, A and B, proceeding f;dc- 
wife or pcrpcndicul.i' ly out (d* its plane, and clianutri- 
cally oppolitc to racli nth.cr, and Cr another p»n ])io- 
ceeding in the direction of that plane, then it is obvious 
that any force applied to the pin A, fu as to prtis it 
into the polition a (by turning the plate on its axis or 
centre X), will at the fame time caufc the pin G to 
acquire the poiition^; and. on the other hand, when 
B is at or the dotted reprefentation of the ude pu*, 
if any prefTure be applied to rcllore its oiigit al pohtiou 
at B, the pin will reliim back to G. N»^w ilu fi- 
gures 5 and 6 exhibit an appaiatus of this kii d, arph ‘d 
to the cylinder A ; and that cylindet, by tolling over 
the pins P and />, properly fixed in the itble to ic act 
upon the apparatus, will caiife its prominent part (r 
either to apply to the cylinder and clafp the paper, or 
to rife up and let It go. The compartment iiunibert<l 
S 4 ) courfe have an apparatus of the 

fame kind to be aded upon by pirn, from A, in oider 
that it may take the paper from that cylinder 

There is one other circumltance !)t‘I()nging to this 
machine which remains to be explairxd. Wlicn the 
carriage E (fg. 4.) goes out in the diitrtion of the 
numbers r, 2, 3, 4, both rollers, A and B, picfs the 
form of letter in their pafl’agc ; but in thnr leturn 
back again the roUer A, having no paper upon it, 
would itfelf become foiled, by taking a f?int imouflion 
from the Utter, if it were not prevented from touching 
itt the manner of effedtlng this may he uudeiUoofl bom 
fig. 12. The apparatus there reprefented is fiMcfl upiui 
the outfide of the carriage E, near tlit Kiwcr eoriKT, in 
the vicinity of the roller A ; the wd-ole of tlf^ piujtdi 
fidewife beyond the ledge of the exctpi lIil- I miiH 
tfuck or W'hcel B. U hc iireguKuly triangid‘n piLor, 
which is fhaded by the ftroke of the pen, cMrriti, this 
1. wheeh wd alfo a catch moveable on the axis or pin E. 
f;j,Thc whole piece is moveable on the pin A, which eon- 
oeA# it to the carriage. CD, or the pait wluVh is 
"jhsded by dotting, is a detent, wiiu:li fei ves to hold the 
Jp^iece down in a certain polition. It may be obferved, 
the detent and the triangnhr piece are fur- 
each with a claw, which holds in one dircdion, 
or yields in the other, like the jacks of a haip. 
V^jlljsilOjrdii ^0 certain pieces ufed in clock and 

liiakiiig, as is clearly leprefcntcd in the hgurc. 
claws overhang the fide of the table, and their 


lhadra 

with pifts ftaodiog befide> 

(fig. to.) (hoots forward, it it' , , _ 
hoUs, and advances under the edj^jl 
confcquently it preffes and retains Sgahi^ _ 
with its extremity D. Nothing more rimaim iip W 

faid refpeding the taking up, but that the cyUud^ : i.effeA ii H 'i'herc is a pinC (fig. 4.) b. tween 

provided.with two pair of thefe clkfps or leverai whk^ eoinjpattments of the table numbered 2 and 3, but 
are fo fixed as to corrcfpgnd with the four hdes: fep're- whi^ it marked F in fig. i2. where GH repreftnu 


rented in fig. 1 1. It wiU be eafy to tinderftand how 
, the paper is depofited in the compartment n^ 3* (fig. 
4.) A pin P (fig. 10*) rifing out of the platform or table, 
aAs againft a pin E, projeAing fidewife out of the 
lever, and mull of courfe draw the fiider and Its lever 
to the original pofition ; the paper confcquently wiU be 
let go, and its difengagement is rendered certain by an 
apparatus fixed in the compartment numbered 3. (fig. 
4.) of cxaAly the fame kind as that upon she cylinder. 


the table. . lb the outward run of the carriage tlufc 
claws ftrike that pin,' but with 110 other clFcdt than that 
they .yield for an. inilant, and as inllantly refimie their 
original pofition by the aAion of their refpedive (lenc^er 
back-fprin^s. When the carnage returns, the claw of 
the detuit indeed ftrikes the pin, but with as little ilFcCt 
as before, becaufe its derangement is inftanrly removed 
by the aAion of the back fprihg of the detent itfelf ; 
but, when the claw of the triangular , piece takes the 


and which, by the.aAion of a pin duly placed in the fur- pin, the whole piece is made to revolve 011 its axis or 
face of the cylinder A, takes the paper from the cylinder pin A, the wheel B is forced down, fo as tc^ lift that 
ip prtcifely.the lame manner as that cylinder originally end of the carriage, and the detent, catching on the 
took it up in the compartment numbered i (lig. 4.) piece at C, prevents the former pofition from being re- 
* 3 B 2 covered. 
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rvi'minj, covered. The confequence of thlu 1 * 6 , that ihc ttarriage 
Fiiutk runs upon the truck B (and its covrefpondent truck on 
the oppofilc fide) inflead of the cylinder A, which is 
too much raifed to take the letter, and foil itfelf ; but 
as foon as the end of the carriage has paffed clear of 
the letter, another pm R (fig. 4 .) takes the claw of the 
detent, and draws it oil the triangular piece ; at whicli 
iiiftant the cylinder A fuhfides to its ufiial place, and 
pet forms its fundions as before, 'rhis lall pin R dots 
not affed the claw of the triangular piece, becaufe it is 
placed too low ; and the claw of the detent is made the 
longeft, on purpofe that it may (Irike this pin. 

Fig. 8 . reprefents an inftniment for printing floor- 
cloths, paper-hangings, and the like, with iliff paint and 
a btufh. 1 ) is a copper or metallic cylinder iixed in a 
irame A, like a garden roller; its carved part is thin, 
and is cut through in various places, according to the 
defired pattern. A Itrong axis pafl'es through the cy* 
linder, and its extremities arc firmly attached to the 
frame A. 'i*o this axis i.s Bxed a veflel or box of the 
fame kind, and Rnfweritig the fame purpofe as the box 
KT. in fig. 3 . It carries a cylinder P, which revolves 
in the colour ; another cylinder E, which revolves in 
eoiitad with P ; and a third cylinder B, whofe extenor 
fill face is covered with hair, after the manner of x 
V)ru(h, aii'l I evolves in cortad with E. This cylinder 
l> is a>lju(led by its axis, in fuch a manner that its 
brufli-pail fvvee))S in the perforated pans of the metallic 
cylinder 1). 'Phe circle C reprefents a cog- wheel, fix- 
ed concentric to the cylinder 1 ), and revolving with itt 
this wheel takes another wheel concentric to, and fixed 
to, B ; hence the adioh is as follows : When the me- 
tallic cylinder is wheeled or rolled along any fnrface, 
its cog- wheel C drives the bru(h B in the contrary dU 
redion ; and this brnfii- cylinder, being conneAed by 
cogs or other wife v/ith £ and F, caufes thofe aUb to 
revolve and fupply it with colour. Al the fueceffive 
openings of the cylinder D, therefore, come in contid ' 
with the ground, the fevcral parU of the bruih will tin*, 
verfe the uncovered part of that ground, and paint the 
pattern upon it. 'Phe wheel G, being kept lightly on . 
the gr< und, leives to determine the line of coiitadf that 
it fliall be tlie part oppofite to H, and no other. 

PRIN'l'S (fee Eucycl.) arc valuable on maity’io^ 
counts *, but they are liable to be foiled by fihoke, va* 
pour, and the excrements of infeds. Diffcreni methodic 
have, of courfe, been pradifed to clean them* . Sohft# 
have propofed iimple walhtng w;th clear water, of X ley 
made of ilie alhes of reeds, and then expofing tht pYimx 
(o the dew. Otheis have cleaned prints wish 4»qwt 
Nrtis (fillphuric acid) 1 but both thefe mcthoih xre at* 
t ended with x degree of rifk at left equal to their xd«> 

A antages. 'Phe following method of ckaninr prints ix 
recommended in the fecond volume of Nicholfoa’s 
Journal of Natural Philofophy, &g. as at once fiifi: and 
cfficacfous: 

** Provide x certain quantity of t^e common muria- 
tic acid, for example three ounces, in a glafs bottle, 
with a ground- ftopper, of fuch a capacity that it may 
be only half full. Half an ounce of minium tnuft then 
be a^cd ; immediately after which the Hopper ia to 
be put in, and the bottle fet in a cold and dark place. 
Tht hwi, which foofi becomes perceptible, *hcws the 
begimui^ of new combination, llie minium aban- 
dons the {^ateft part of ita oxygen with which the 


fluid remniiis impregnated, at the fame time that it ae* 
quires a fine golden yellow, and emits the dctcftable 
fmell of oxygenated muriatic acid. It contains a finall .. 
poition of muriat of lead; but this is not at all noxious 
in the (iibfequrnt procefs. It ia all'o necefl’ary to be 
obferved, that the bottle mud be ftrung, and the Hop- 
per not too firmly fixed, otherwife the active tiaftic va- 
pour might burft it. The method of uting this pre- 
pared acid is as follows : 

“ Provide a fufficiently large plate of glafs, upon 
which one or more prints may be feparatcly Ipread out. 
Near the edges let there be raifed a border of foft wdiite 
wax half an inch Ifigh, adhering well to the glafs and 
flat at top. Ill this kind of trough the print is to be 
placed in a bath of fieih urine*, or water containing a 
frnall quantity of ox-gull, and kept in this frtuation lor 
three or four hours. The fluid is then to be decanted 
off, and pure wtrm water poured on , which muft be 
changed every three or four hours until it pafles limpid 
and dear. The impurities arc fomciiines of a-refinoua 
DEture, and refift the aiftion of pure water. When this 
is the cafe, the wafhed print muft be left to dry, and 
alcohol is then to be poured on and left for a time. 
After the print is thus cleaoed, and all the moifture 
draioed off, the ^^muriatie acid prepared with minium is 
to be to cover the 

print t gUfc is 

to be Ud rim of order 

of the oxygenated 
add« yetfow'eft print wfil be feeo. 

whtteneft tn a very fbbtii.i " 


Prints 



them. 

mes, 

to the 
pf..the 

;foi* 

well* 

i^nCfrof 

w. ...f aoid on the pa* 
jhdim.be difpofed to recommend a pTCvicMsI- 
dilutibn bf the aeid water. Whoeysr . ufts thix 
procefs will of course make hinjftlf 
UKUtion of water required to dilute the nUKmg 

kifirft trials vsith an old piint of no vaiue*!^ '• , ’ 
PRISM# in geoitWt^, is^ body or 1 (olid, whbfe 
two ends are any plane figures which are parallel, equal, 
and fimilar ; and its fidta, coiinedfing thofe ends, are . 
parallelograms. The definition of this figure in ttie 
Encyclopedia we muft, in candour, acknawl|fdge to be 
unaccountably indiftiftd, if not unintelligible. 

PRISM OID; IB a fofid or body, fbdiiewhat reftm* 
biing a prifm, but that itaehds are any diffunilar parkl* 
lei plane figures of the lame number of tides ; the upv 
right fides being trapeaoids.— If the ends of the pfti^ 
mold bo bounded by dilfimilar curves, it is fomet^a 
called u cyhndroid, ■ 

PRISON is iaid, in the Encyclofecha^ to be onl^ a 
plate of laie cultody, not a place oi puniitiineat. Skeh 

was 
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Prilbfi* was, no doubt* the original intention of Englifh pri* 
fons ; but now temporary confinement ig, in England 
as well ag eircwherc, infltded as a punidimetit for cer- 
tain crimes. Perhaps it would be expedient to i'ubili- 
tute this punifliment more frequently than is yet done 
in Great Britain* for tranfportation and death; propor* 
tloning the length of tlie conhiiemcnt, as well aa its 
clofenefg* to the heinoiifDefg of the crime. In no Cfuin- 


with the govcrnmcTit which contrived it. Dr Mi fc Pr fr.o, 
ley, in confcqucncr of his being an EnghHi j}li}llcijn — >r— • 
(a charattcr ihen highly iiipt^led in Venice), wai per- 
mitted* on the 16th ot Stpumber 17S7, to v.ilt the 
common prifon* but was ahfoliittly leiiifcrd admittance 
into the Sutto Piomli, whiic the (Ute prifoiurs w<re 
kept. As the Doctor Vn litvts iln t no foitignir bo- 
lides himfclf ever W'itfu fTid llit iccnis evtn in ilic corn- 


try, we believe, is this more accurately done, or to bet- 
ter purpofe, than in Pennfylvania ; and furely in no 
country has imprifonment been more abuftd than in 
Venice under the old government. 

By the laws of Pcnnlylvania, punifhment by impri- 
fonment is impofed* not only as an expiation of pad of- 
fenccH, and an example fo the guilty part of fo':iety, 
but alio for another important purpofe-— the reforma- 
tion of the criminal’s morals. The regulations of the 
gaol are calculated to promote this effed as foon as pof* 
iible i fo that the building deferves the name of a y>eifi- 
Untiary inufe more than that of a^W (fee Philadel* 
VHiA, EncycL ) As foon as a enmioal is committed to 
the prifon, he is made to wa(ht his bair is (hoin % amd, 
if not decently clothed, be is fumilhedr^vith clean ap- 
parel. He is then thrown into a felitary cell, about 
nine; feet long and four wide, where he remains debar*, 
red from the iSght.of jMery except his 

gaokr, whbfe .duty is 

who is foi^iddea bn to ImUt conyerfa- 
tion with hinu MPp^nkr W 4 ^ ^ refrai^ry, or if 
the bffene^ for . which ne is cornmiitcd be of a very atro* 
he is then confined fo a cqll fcelucm even 
. ught of heaven. The trettoknt of caoh prU 

^ hts confinement, is varied ai^irdsbg to 

brime and fuhfeqiMpe fHepentabde SbtitiMvOfni* 
'i|hem.eot in a dark.ccU it unbh as the'^mereft 

' Ubgei/i^^ odl 

' nght % tktitf 

; ' m/iietfbncr i 

S er conveniences fiw tlm fnmw 

in the walit of the prifon, and wb ter c&hgip i^dr 
Ericni with which they arc rcgultuiy 
ki folitary confinement are kept upon bre^.ffiH} wi^V} 
but thofe who labour arc allowed broth, porridji^e, pud- 
dings, and the like. Meat is difpenlcd oiily in iWll 
qnantkies, twice in the week ; and on no pretence 
whatever is any other beyerage than water funered to> 
be brought into the prifon. Thofe who hbout are em- 
• ployed in the trade to wliich they have been accuftom- 
ed ; and for thofe acquainted with no particular trade,, 
fome kind pf work is devifed which they oan perforai. 
One room is fet apart for (hoemakers, another for tai- 
lors, a third for carpenters, and fo on. fn the yards 
me ftone cutters, fmiths, nailers, &c. In a word, this 
ptiibn hatiiall the advantages of the lafping houfe of 
Ainfteid^ without any of its enormous d^c^ts. See 
CottiMctWi^Ho^t in this Svj^h 
Ifihe pmoo of Venice is of a very different deforip- 
tion, and is worthy of notice here only as a curiofity m 
the anqab of tyranny^ whidt has, we hope, paiELd away 


men priUin, which he relulcF, w«r (liall gwt his icluiion 
in his own words. 

“ I was condufted (fays he) ihromrh Uie ptifon by 
one of its inferior dejHmdaiils. We had Ji torch with 
118. We crept along narrow paflages as dark as pilch. 

Ill fume of them two people could foHrccly P'«uk each 
other. The cells are made of maffy maibk ; the ar- 
cliiteAure of the celebrated Sanfovini. 

The cells are not only dark, atid black as ii.k, hut 
being futronnded and confined with huge wdlL, the 
fmalleff breath of air can fcarcely find circnhitiou ia 
tliem. They arc about nine feet fquai*c on the tloor. 
arched at the top, and between fix and levcn feet higii 
in the higheft part. There is to each c.il a muiul 
hole of eiwht inches diameter, tli rough which ihe pri.- 
foner's daily allowance of twelve ountrs of hu i ! and a 
pot of water is delivered. There is a finall lion i*onr 
to the cell. The furniture of the tell is a litilc lliaw 
and a fmall tub ; nothing elfe. 'I he ffiaw is iciicwul 
and the tub emptied through the iicn door occaliou- 
ally. 

** The diet is irgenioufiy CtUitrived for the p^'-dura- 
tSon of punifliment . Animal food* or a cordini nuiii' 
tious regimen. In fuch a fiiuation, would oh dif 
cafe, and defeat the end of thi.s Venetian julticc. Nei- 
ther can the foul, if ib inclined, (leal aw^ay, wra) t up in 
flumberuig dclufiun, or fink to reft; from it." rdiro- 
nition of her fad exiilcnce, by the gaolci’s daily re- 
turn* 

•* 1 faw one man who had been in a cell thirty 
years;, two who had been iwcl/c years; and fcvcral 
who had been eight am) nine yturs in their refoei^tivt: 

edit. 

** By my taper's light I could diuover the prifouera 
horrid countenauecr. 'rhey were all naked, i lie man 
who had been there thirty years, in face and I'tuly whs 
cowYcd with long hair. He had loll the dr!:ii'};cment 
of words and order c;f lanjrnagc. When 1 fp .kc to 
him, he made. an umVtelligibic noife, and cxptelUd fear 
and furprife und, like fome wild animals in defarts, 

. vrhich have foffered by the treachery of the humnn 
racc^ or liRve an iniUndlive abhorrence of ir, he would 
have fled like lightning from me if he could. 

One whofe focultics were not fo obliterated ; who 
ftxll rccoUcfied the difference betw^een day and night ; 
whofc eyes and ears, though long doftd with a (dent* 
Hank, ftill languifli<d to perform their natural func 
tions— implored, in the moft piercing manner, that I 
would prevail on the gaoler to murder him, 01 to give 
him fome inftroment to deffroy himfclf. 1 told him I 
had no power to ferve him in this requeft. He then 
entreated I would ufe my endeavours- with the inquifi 
tors to get him hanged, or drowned in the i^anar Or- 
fano. But even in this 1 could not ferve him : death- 
was a favour I had not intereft enough to p;ocurc for 
him. 

> This kindneft of death* however, was, during my 
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il;y 111 \ n jj'T.r.Uil to out m:»n, wl-.ti liiul brtii 
‘ tmiMiN ihtiiiiil rnan c Hi oil' I) years. 

•* he Itfl his (hiiiLU-oii I liaj lumc roiivcvfa- 

i . ii uitli lihn; tKis was fix davM prcvKHis lij liis exti ii- 
tioii. Ills itaiilpoTt at llu* jiuiljnci: <'f dtr.th fur- 
prifinjT. He fur the hj’p|»y nr.’Pnrt Nu laiut 

cv^.i t\hil)i*ccl iTiurt: fervour in anticl'.aJ ipjr the |(»y‘’ ol 
a future date, than tin., rrau did at llie if t ut he- 

iiil; rtle.iied lioiTi li^e, tlurinj^ the four n.»xk(.ry ol 

his trial. 

It is in the C.anai’ Oifar o where veiTels from Tur- 
key and the Levant peifoim qiiaraniiuc. 1 his place 
is the watery giave of many wlio have committed poli- 
tical or perfonal oft'ences againfl the Itate or ftiiati*, 
mid of many who have comm.tted no offences at all. 
'j'hcy are canied out of the city in tlie middle of the 
night, tied up in a fack with a laigc Hone faitened to 
it, and thrown into the water. I'ilhcnnen arc prohi- 
bited, on forfeiture of their lives, agaiiilk fifhing in this 
xliiln'cd. The pretence is the plague. This is the fe- 
cret hitlory of people being loll in Venice. 

“ The governnunt, with age, grew feeble; was afraid 
of the clilcuflion of legal pvocefs and of public execu- 
tion.; and navigated this rotten bucentaiir of the A- 
driaiic hy fpiirs, pnl'ons, afTairuiation, and the Canar 
Oi'faiio. ’ 

Tins is imlced a frightful narrative, and, we doubt 
not, tiue as well as frightful; but when, from the ilafe 
of the Venetian prifons, the author infiiuiatei-, that 
1 lovvard wafc not ai^tunted by genuine benevolence, and 
or wllhts his reader to infer, that the prooofal of 
that ciLuratiid philanlhropill for fiiblUtuting folitary 
contineircnt, in many cafes, for capital punifhmcnt, 
mull have refultcd from his not taking into conlulem- 
tion the wirul of the criminal — the infmualion, to fay 
the. lead of it, is ungenerous, aud the concluiion is at 
war the piemiles. Th?.t there was fornething ro- 
mantic and fupcrfluoiis in Howard’s wandering.s, w'C 
readily admit ; but it feems impoflible to doubt of tlic 
reality of liis benevolence; and though the horrid pri- 
ll >n of Venice, into which, as the i)o6tor affures US, 
Jrlr Howard never entered, was calculated to injure the 
body ithoiit improving the mind of the critninaU it 
does not follow but that folitary cunHncinent, under 
fiicli regulations as at Philadelphia, is the bed mcahs 
that have yet been thought of for obtaining the objcA 
nearill Howard’s heart, the reformation of the mor^ 
?>f the ciimiiiaL 

PRHCYON, in aHfonomy, a Pxed (lar of the fc- 
cond magnitude, in Caiiis Minor, or the Little Dog. 

PROSTH APHLRESIS, in aftronomy, the ditfe- 
. rcnce between the true and mean motion, or between 
the true and mean place, of a planet, or between the 
. true and equated anomaly ; called alfb eijfaufkn the 
rsfhlt^ or vfiutxnrjn of the centre^ or limply the equation ; 
and it is equal to the angle formed at the planet, and 
fubtended by the eccentricity of its orbit. 

.l»RO'PR ACTING. Or Protraction, in funey- 
ing, the aft of plotting or laying down the dimenfioiis 
taken in the field, by means of a ptotraftor, See. Pro- 
trailing makes o..e part of furveying. 

Vhc^ K.' ci iNG-Pin^ a fine pointed pin or rrfcdle, fit- 
ted into I liandle, iifed to prick ofl' dcgrtctf and niiniitcs 
/ioin ihe limb of the protractor. 

PRUNUnG. Under this t\X\c ^Pncycl.) is ob- 
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Ittvcd, that when Inrgo branches of trees bearing done- Pfn»'*ng 
fiiiit are taken off, ihe ttec.- air fubjeft to gum and de* 
cay. Tor this a rirntdy ha.^ been inventefl by 'Thvuttis 
Dyrjt lltuLnnily J* Iq; of ilrevt, whkii, not- 

itfdl Sliding many object ior.s made lo it at Itill, expe- 
rience lias proved fo be fuct cli-f'il, and for the difeovery 
which the S(.ciety for the KiiroiirageintTit of .\rts, 

&c. voted tlie fdver mi dal to ihc Hifeovercr. It is as 
toll'iws : 

Clut every brancli wliidi dxxild he taken away clofe 
to the place of its fe^jar-itiort trom the trunk ; fnioutll 
it well with a knife ; and then with a painter's bruHi 
fmear the wound over with what Mr Bucknall calls we* 
dicatej tar , 'I'his medicated tar is cumpofed of one 
quarter of an o'unce of corrofive fublimate, reduced to 
fine powder by heating with a wooelen hammer, and 
then put into a three- pint earthen pipkin, with about 
a glafs foll of gin or other fpirit, ftirred well together, 
and the fublimate thus diflblved. The pipkin is then 
filled by degrees with vegetable or common* tar, and 
conftantly ftirred, till the mixture be blended together 
as intimately, as poiSbIe } and this quantity will at any 
time be fufficknt for two hnudrcd: trees. 'I’o prevent 
danger, let the Corroftve fublimate be mixed with the 
tar as quickly at pdfllble after it is purchafed \ for, be- 
sng of a very ^j^oos najbw tO’aU aoimels, it fliouM 

«ot be fuffered to ft># /ear of miicMer 

tofoia$pqrtoft%.ftua^.',V' X;i'- ■ 

By the apfdtcatioji of tft^'Mirypbfition, t$r Bodt;. 

«atl can, .without t|ie ftnaUcft danker. ’ iife the ; 

hook on <dl kinds'’-'^ trm much more ttalif 
have ^tiime^cd da ole in Oie nrticle 
•give fih attention (ftyihc) to fn'ft-bTiwchef,.;^i(raSd|^% 
l**^*®?^*.! put beg, . pnee, for all, that no- hiwneh^ ^^ ' •' 

.<rf tte. tfeel'w.; 


th^pbSkutly The , 

orfiich means ,the'>^hi{;%on . heals. - The ^re tte ’ 
tunge,,!:/ 1^ tto'ot^^nncularly, « lUtle int^tiinAf 

foita or .’jihe ire* 6e free froitt orpod, ib 

tntt .HO e«f» crofc another, but aU thft en- 

tVeiM'etide outwards.'' 

f^LO, the hatne of feveral iflands of Alia, in the 
Indian Ocean t the ptinapal of which alone, according 
to Dr Brooke's, is inhabited. This is the iftand 
PvLO-Ctutdore, which, being vilited by Lotd Ma« 
cartney at he failed to China,, is thus deferibed by Sir 
George Staunton. “ 1 1 has the advantage of convenient - 
anchoring places in either moiifoon. • The fquadron ac-* 
cordmgly ftopped on the 17 th of May, in a fpacious 
bay on the caftern fide of the iftand j and same to an- 
chor at the entrance of its fouthern extremity, as the 
water ihoaled there to five fathoms, and a half, occa- 
fioned by a bank which ilretches acrofs two-thirds of 
the entrance. It was found afterwards, that beyond 
the bank tltferc is a fafe psflage to ihe inner part of the 
bay, the north of which is fheltcred by a fmall iftand 
lying to the eaflward. The whole of the bay is form- 
ed by four fmall iftands, which approach fo nearly to 
each otlicr, as to appear, from feveral points, to join. 

2 They 
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Tlicy all ffcm to be the fraj^ments of primitive 

mouulains, h paiated hom the great continent in the 
lapfe of time. The priiicipil ifland is eleven or twelve 
miles in ltr.^;th, and about three in breaiUli. It is in 
the form of a cre'c ent, and conhfls of a ridge of peak- 
ed hills. It^ latitude, ah calculated from a mcridioiial 
obfervaiion, is 8“ 40' north from the equator ; and its 
longitude, according to a good chronometer, is 105^55' 
call from Gtccrwich. 

“ The Englifh had a fcttlcment on Condole until the 
beginning of the prefent century, when fomc Mulay fol- 
diers in their pay, in refentment for fome uiijiifl i liable 
treatment, murdertd their fuperioref, with the exception 
of a very few who efcaped off the illand, where no Eu- 
ropeans have lince rclidcd. At the bottom of the bay 
was a village fituated clofe to a fine faiidy beach, with 
a long range of cocoa-nut trees before it, and it was 
defended from the north-caft fea by a reef of coral 
rocks, within which was good anchorage for fmall vef- 
kls, and an cafy landing for boats. A party w^ent on 
fhoic from Lord Macartney^s fquadron, with the pre- 
caution, howevvrr, of being arme^ as large canoes were 
tfpied witlun the reef, which might hive been Malay 
pirates. Seve;al of the inhlahttanu camo to the beach, 
and Wth the appeat^he^jt^jT much ur^niiy of manners 
welcomed them on to the 


ii ^^mjboo ]ar* 

^ ^yaie4 i feir fea 


hopfe of their^^'cj 


, the reft, . 

matS,/ on f^hicK. That they fopplicate the great peopV to hav: pity 
aSrlKg'iplich CpU^Jbo^« them; that tliey left all tlury had bel'.ind them, and 


intended, if the wtather fboiild be f.iviuj ruble, to land Pn’r. 
the invMlids. 'I’bc next rrorpiiig w?.s fail in ibc begin- 
niiig ; and apa»t\' of pli*al\ire wa^ made from tlic Hin- 
doUaii to a finall dland clofe to Ibilo Condore. ’J*hey 
weie fcaiccly atrivtd upon it wlmn tbe weather began 
to lower ; and the boat fit oil on iisittii*/n, in order to 
reach the fiiip before the impending llorm fimuld be- 
ghi. 

With difficulty it reached the fsilp ; and as foon a? 
the weather became fair, incfllugeis weic dllpatehcd on 
Hsoie to receive and pay for the pioMlions promifid. 

When they ariived at t^'.e vIIUlV', they wcie j'llor.inied 
to find it abaiuloiud. I Iil* houfes were left i pi n, and 
none of the cfiedls, except lomc anna, lljat had on the 
fiift vifit been perceived r^itlun them, 01 e\rn of the 
poultry feeding about thedoois, were takin :uvRy. In 
the principal cabin a p ipc-r was found, in the (. bluelc 
language, of wliieli the literal tranflation piirpuitcd, as 
nearly as it could be made, that * the people i/f tlic 
ifland were few in number, and veiy poo’ , yet honefl, 
and incapable of doing mifehief ; but felt n.uch teiror 
at the arrival of fuch great fhips and powtifiil peril. ns, 
efpecially as not being able to fatiafy thei** in re- 

gard to the quantity of caltL* and other pro^liions, of 
which the poor inhabitants of Piilo C jndore lud fcarce- 
ly any to fiipply, and conftqu'*ntIy could not give tlic 
expe^cd facisfaAion. They therefoie, th’'ovi-:h dicad 
and apprehcnfion, rtfolvcd to fly to pnfirve ihnr lives. 

on- 




wftli.cd] 


deportme^f b-f tbb;'|^opl«' 

pi^oit' w'u fe.cn itt’-Uie 
.pwer'.or. odoriieiciH. \ 
witlt 

'f/Wvel 
flat 

inrie^ ‘wha Via oT thd'j^r^, iilfe ^ 

any degree, uAdcrlUnd- their converfatfmi V ftbt 
the words wen written, they inftahtty becm« \im^Bi- 
gible to him. Thoti^ their colloquial language wits fii'* 
together different from what is fpoken in China, yet the 
rharaf^ers were all Chinese ; and the fatl was clearly 
afeertaihed on this occafion, that thofe charaders have 
an equal advanta,.;e with Arabic numbers, of which the 
figures convey the fame meaning wherever known j 
whereas the letters of other Lngiiage« denote not things, 
but elementary founds, which combined vaiioufly toge- 
ther, form v^ords, or more complicated founds, convey- 
ing different ideas in diffirent languages, though the 
form of their alphabet be the fame. 

The inhabilantH of Fulo Ciindorc were, it feems, 
Cochin- Chinefe, wilh their defeendants, wh<4 bom 
their own country, in conlcquence of ihiir attachment 
to one of its lovereigns, dclhroned l)y fiveral ot his 
f own fiihjefts. It was propofed to purchafi provihons 
here ; and the pe*)ple promifed to have the Ipecilied 
quautiiyrcady, '•r pofliblcj the next day^ when il was 


treatment from i»lhc» Urangers. It was dcti 1 'ii’iicd that 
they ihould not coiiiiiiuc to think ill of ;ill who came lii 
vifit them. On their return they were 'is much 

furprJfed to f’ud their houfes liiJl entire, as tiierr vilitors 
had been who fiUUvl th^y were d hi ted. Nothing was 
dUliivbed : :iud a fmall p’-efent, I lc.dy to l)e acceptable 
to the chief, was for him in llu principal dwelling, 
with a Chiiieic letter, fignifying lliut * i* t I'lips .ind 
people were Liiglifh, uho c.ilU-d meuly for nbeih- 
TSient, and on Ihii icnns ol’ purek.afi, with'/ui aii\ ill iu- 
tehliob ; being a ci^ili'/ed ualiou, c'ntlo\^(.J. with piii;. 
'cSplC4 of humanity, which did not allow tlieni to plun. 
der or injure others wdio happened to be weaker or 
fewer than themfilves.*’ 

PvL^ lAii^ens anotJier of this clidler, i: like .vile ;i cm - 
fidemble iflaud, rcmarkrible fora moiiiir-iiu ii. its ceniie, 
terminating in a foik like Purmifl'us ; but 1.0 which tlic 
unpoeiical fcameu bellow the name of \ r »-.. l^'e-ry 
day picfinted new idauds to the view, difpkiyir.g a vMit 
variety in form, flae, and colour, borne ifol.stc-cl, imd 
fi>me colIe<£ted in clu(U-i\s. Many w'cre clothed witii 
verdure ; iome had tall trees growing on them ; oiIkij 
w'cic mere rocks, tlie refort of in numeraire biid{>, and 
whi*encci wtlli their dung. 

Pl^NC'riLV’riOK, in grammar, is an ait v^Iib. 
which \ce liu»'C lii’d, in tlie Ji.nLy(}nti4rj!t\^ tliat the an- 
cients weie entiiely unaccpialnti d. 
to confifs that this w’ls laid raflilv 


C: 


.'incour m 

A Ir.n iitd w I ilcT , 


i ilic Moiulily Mag'-'/.lnc for 1 ‘ 7 '^* 

lublciibe'i |- \^' au n or. 1 on, huu pi- \L b v*o ih i k com- 
■plctclv, tli.it llic art is uot wholly liiodtiii ; aid we 

flaill 
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ftiall l*-.y Ilia proofa, in liii own worda, bi*fore our j tak- 
ers. 

“ Some fpecies of pai.lV? and divifions of fentnires 
^ ^ ^ in fpeakin^ and writinj^ mull have hern coeval with the 

nim pero- communicating ideas by found or by fym- 

dum et fo- '^uidas* fays, that the period and the colon were 

Ion mon- diicovcred and explained by 'rhrafymacus, about 580 
riravit A’lii-yearji before the Chiillian arra. Cicero f fays, that 
y^^y’^‘^’Tlirarymacu3 was the full who (ludied oratoiical num- 
\ Cu.-ro whicl\ entirely confided in the artificial ftriiftiire 

Out. 5,^3. of periods and colons. It appears from a pafTage in 
^ Jibit 1.1b Arillotlej, that pun^liiation was known In his time, 
o c 5. Tlic learned Dr Edward Bernard { refers the know- 
poinlinj^ to the time <^f tliat philofopher, and 
A/.;/ rab * it con lifted in the tlKfivent pofitions of one 

y . ctlic finale point. At the bottom oF a Utter, thus, (A.) 

it was equivalent to a comma; in the middle (A*) it 
was equal lo a C''lnn ; at ilie lop (A*) It denoted a 
period, or tlie roiiclufiori of a len;eiii‘e. 

“ 'riiis rnofie was cafily pradifed in Greek maim* 
foriptH, while tliey were written in capitals. But when 
the fmall letters \Aerc adopted* that is, about the ^tb 
century, this c'iftindion cou!<l not be obferved 5 a 
ch:ui:p* v.a j therefore Biadc in the fclicme of pundlua- 
tiuii. I'nda’. I Hurtis hodiirno ufu diclmus ejs in vetuftis 
cod', .• '■'.j-, //v. ■ N'.pttiti for fiulw frrv^int^ nc folvU funty nec 
nrj(u\ r ///ywr wfdi lil unchUs ebjervan- 

iur in mr.lltis ad nonim uffjue f^culuni'^VLQWii^ 

PalnT.c;. i^ecciiv p. xii. 

“ Ae«. ..d..n;f to Cicero, thesneient Romans, as wcH 
as the Cf Vck made ufe of points. He mentions them 
undci .1 opcrialion of lihVanormn nota ; and in feve* 
ral pr,Hs <.i‘ hi^ works he fpeaks of ‘ inlerpwi^4 eJau* 
fufr i/t i r.iii'>u!^'usd of ‘ claufuU atqne interpunQa ver* 
S' da borurnf of * interpunf Hones *oerhorumf &C 
Ofdt. I M'. o S'.' iccT, who «lied A. D. 6?, exprefsly fays, that 
5 ’[’* ■ I,atln writers, in his time, had been ufed to punftu8>* 

Mui rjul ^os -fy cum (cnOumss mterpungerc confuevmusm 

Muretus and Lipfiiis tmagliied that thefe words alluded 
- the infertion of a p«unt after each word : but they 

certainly were miftaken ; for they inuft neceflarily refer 
to marks of pnui^tuatioii in the divjfion of fentences, 
becaidc in the paffa^e in which thefe words occur, Se- 
ntca i'f Cptakiu}]^ of one Hatcrius, who made tio 
panfes in his oratiuus. 

•• Accordinjf 10 Suetonius, in \m Illufl. Grants Vile* 
riii5 P'^ohiid procured copies of many old books, and 
employed hlmfelf in corrc^ling, pointing, and illuftra* 
ting them ; di voting his time to this and no other part 
o* grammar. Malta ixemplaria contrada emendate^ ac <//• 
pingucrc ct aduotare curavlt } full huicf nu' ulli pr^ieruiy 
^rammotit t's par ft deditus, 

“ It appears from hence, that in the time of Probus, 
or about the year 68, Latin manuferipts had not been 
^ifually pointed, and that grammarians made it ihcir bu- 
finefs to fiipply this dcHcicncy. 

Quintilian, who wjoie his cdcbraied ircatife on 


Oratory, about the year 89, fpeaks of commas, colons, Fundlua# J 
and periods ; but it muft be obferved, that by thefe 
terms he means claufes, members, and compUte fenten- p ^ 

ces, and not the marks of piiiu^uation j.. ^ f 

** A^liua Donatus^ pabliftied a treatife on Grammar I ^int, 
in the 4th century, in which he explains the diflindioy^' ix.c. 4, 
the media di/lindioy and the JubdlfllnHio ; that is, the ufe * 34’^* * 

of a finglc point in the various politions already men- 
tioned. 

** jerom *, who had been the pupil of Donatus, in * 
his Latin Verfion of the Scriptures, made ufe of 
tain diftindtions or divilions, which he calls co/a mdefuM, Frg/, 
commata. It has, however, been tlionglit probable, »« 4 

that thefe divilions were not inade by the addition 
any points or Hops ; but were formed by writing, in ^ ’ 

011c line, as many words a.s conftituted a claufe, equi- 
valent to w'liac we diilinguini by a cointna or a colon. 

Thefe divilions were called ' or and had 

the appearance of ftiort irregular verfes in poetry. 

There are Tome Greek mamiicripts Hill extant, which 
are written in this manner f.” t 

Mr Warburton fays, that the beft treatife upon punc- 
tiiatlon that he ^as feen, i^ai publifhed fome years hnce 
by an anonymous author, and d^Icated to Sir Clifton lii! c. 4 * 
Wiutrioghaih, Bart. tiektife ,we are*tiot 

acquainted ; but we do not t^*iik.thAlt|he art of punc* 
tqittio'i can be taught by .only way to ac. t 

q^ntre it is b/obftjrye- the moft. perfpl. 

ciious writera dii^e of tfidf C^onf^j^smU; 
colons^ and coiinini|^ - Thta wu mhe m* 
with im(io|tani6e of each and then 
who hW’Fa nil own meaning, muft he capable ofl^* 


^ j-inore cprreAly Ihb thy othei^ i»ii^ 

ia Ibfnetimcs uied ibr the 

bo^' or thefolid fermed^ by the rotation df a, 

aboutf iitf baft or greateft ordmatc* See > 
PjikAnoliQ Spbtdlff ‘ V. .. 

MiifihAtoQY Jh , 

'^Vgi> in tbr < 


twiS;>aihd‘ t^Fter. 

ftand in a well corked bottle 
for fotoe ^yiv' till the arid W taken up as much iron 
‘ . I then ponred it into an aerating appara* 



tua I threw up the hepatic gas from fulphuret of potafli 
and fttiphuric acid; and after having a^tated the water 
till it liad got a good dofe of the gas, I poured the 
water into a large bafon : this was in the evehing, and 
next morning when 1 looked at it 1 found it covered 
with a pretty thick iilm of u moil beautiful variegated 
pyrites. I had fo little of it, that tKe only proof 1 had ' 
of its being this fubftance was, that it was ignited on 
its being placed on a hot poker." • 


QUADRATURE, 



Q. U A 


I 38 ; .1 


Q. U A 


Q 


Q^iadra- 

turc. 


Q uadrature, in p^eomeliy (kc that article, 

and likevvifc Fluxions, J^Jtiryc/,)^ has employed 
the time and inj^jenuity of fomc of the moll eminent 
mathematicians both of ancient and of modern timea. 
Dr 1 lalley's method of computing the ratio of the dia- 
meter of the circle to its circumference, was confidered 
by himfclf, and rAhcr learned mathcmaticianH, as the 
ea licit the problem admits of. And although, in the 
ronife of a century, much eafieV methods have been 
difc‘»vered, ftill a ctlebrated nntliematician of our own 
times has exp*’cHcd an o])inioii, that no other aliquot 
pan of the circumference of a circle can be fo eafdy 
compuud by means of its tangent as that which was 
chofen by Dr Halley, vi/. the arch' of 30 degrees. 
Without taking upon him to determine whether this 
opinion be juil or not, the Rev. John Hcllins has ihewn 
how the ferics by which Dr Halley computed the ra- 
tio of the diameter to the circumference of the circle 
maybe transformed info others of fwifter convergency, 
anoP^ich, ou account ‘of the fucce^te powers of 
vhrch occur in thedii^' S^tnit of an eafy fummation. 
ftall.givc.tlie |h the atithof’s dwa words. 

« The prdpof^c^ijfii^ofmtil^^^^ is obtained by means 
, ^dilfeirnt form fat which the flpcnts:of forne. tfiixfons 
^ ' ^ ; add "to proceed with greater dear# 

FwiH here (fays Mr Betlma^ kt iio^v^e 
' -V ill a general form, and its i(ueiit, the U* 

'• are ufed tn 

• '^tod^inay be, applied with aovantage 


quantity - 


7.“ ~ 7 T = tV ; where the ili (Terence 


in convergcncy will be but little, and the divifioiis by 
80 cafier than ihofe by 8 1 . 

4. With refped: to the inclices m and /?, as they arc 
here fuppofed to be aihrmativc whole numbers, and will 
be fo ill the ufe I am about to m^ke of them, the read- 
er need not be detained with any obftrvalions on the 
cafts in which thele lluents will fail, when ihe inJice*, 
have contrary figus. 

“ 5. It may be proper further to rcmaik, tint by 
.X-’* 

putting ■ — = «, and calling the firlt, fecop.J, tliird, 
&c. terms of the fencs 


« .V f ^ 


n. 2 n .\* 


tn. 


m. tn n. I — a ' j' 

"t“ : —77 4 * A, 15 , C, 

«r. fji + w, w + 2 «. i — V I 

refpcdively, the ferics will be exprelTed m tlic con- 
cife and elegant notation of Sir ITaac Newton, vj/. 




2 n % 


B 


V' - C I « ... 

+ S:c. which 


'** 2 . The fluent of i 



l X* 


h^Cv— 

w «+« 


m. I — .v“ ni -k /I -j- 2 n m 3 n 
18 well adapted to aiithmetical calculation. 

«* 6. I come now to the tnnsformation propofed* 
which will appear very eafy, as loon as the common fe- 
rics, exprefliug the Ituglli of an arch in terms of its tan- 
gent, IS properly arranged. 

If the radius of a circle he t, and the tangent of 
an arch of it be called /, it is well known that the lengiU 

/ J / r fi ^ V ^ 1 i 

of that arch will be / — ■r+~ h - h&c. 


4c«. vbichl^ie,, being of ^ imbkS^ &rm .. r . " 

* . •-w-'v; - Now, if theaflirmativetcrin, of this feries be 


ftcMiv :t» pdmit. 


• T-L 

lent of the 

written^' jwt’ Ij^^tbeir 


part^far thbfe btbet forfai* of 

leriei which the* fluent ildmits' of, that* which foies 

my prefent purpofe is ~ ~5a-j--r-«aatea^ jl 

^ m.i—x'* Ilf. w-f «. I— j8«l* ^ 

___n, 2/r. 

— x"|* w. m+n. m +3/1. m+3nt l — 

+ &cf which, to fay nothing of other methods, may 
cafily be invcltigatcd by the rule given in p, 64. of the 
third edition of Emer/on^s Fluxions ; or its equality with 
the former ferics ntay be proved by algebra. 

** 3. On account of the flgn — before a”, in the laft 
ferics, it may be proper to remark, that its convergency, 

by a geometrical progreflion, will not ceafe till 

becomes ss i, or x becomes = ; and that when x 

is* a fmall quantity, and n a large number, • this ferics 
will converge almoft as fwiftly as the former. For in- 
flance, if x be = f ^^d n = 8, which are the values 


- . wiiitcn in 

one line, and the negative ones in another, the arch 

wiU be 

r t+-+-+'—h~+&c. 

=4 5 9 <.? 17 

j /’ 

3 7 it 15 Ty 

And if, again, the iirll, third, fifth. See. term of each 
of thefe Icries^ be written in one line, and the fc- 
cond, fourth, itxth, &c. in another, the fame aich will 
be exprelTed thus: 

r. +!.V-+;:^+-c;+&c. 

_ . J 'J *‘7 ‘S J 3 

f *l':+'W::+ci+'Z+^,. 

= J ^ f 13 21 29 

/ f V- + &c. 

^7 >5 *3 3 ‘ 39 


j in the following cafe, the former feries will converge by 
the quantity x" = ^ Vn ferics by the 


— it/ *l>* — ‘ 

— ^ tI — *8 x> 
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See, 


All which feries arc evidently of the firft form 
tide 2. and therefore their values may be expreffed in 
the fecond form there given, or more neatly Uic New- 
tonian notation mentioned in art. 5. In each of ihcfe 
feries the value of ri is 8 : 

3 C And 


Q., 



Oil l ira- 
ture. 


Q. u 

J 
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a,u A 


in the firll ftiien, is i ; 
in 

* I in the third ierics, is 3 ; 

I in 


And llic value of m. \ ^ • 


■r 


i ill the fourth ierics, is 7. 

“ If now \vc take / = the tangent of 30*^, 

which was chufcii by Dr Halley, we fiiall have the arch 
of 30"^ 

'v/3 9.81 ly.HH 25 .Si*~33.Hi** 


Queue, 


{ V'^ 9*^1 17. 25. Si* 

X . » -L ^ I ! I 

9v^3 13^1 21.81* 29.81* 


I 

3^*1 >♦’ 


, &c. 
, 5 tc. 


+ rr«- 7 .+ 


-f" , 1 &c. 

27.81' 35*8i^ 


i 


27 v /3 ‘j 


«i ■ 2J «i* 


_ + _L- 
3i.8i'^39.«i 


, &c. 


Sis timccR this qiiantity will be =: tite rcmicircumfe- 
rciice when radius is i, ami = the w'hole circumference 
when the diameter is i. If therefore \vc multiply the 

iaft feries by 6, and write \/i2 for exprefs 

their value in the form given in art. 5. wc (hall have 
the circumference of a circle whole diameter is I, 


=i: 


r 81 v/l 2 

" + 

i6B^ 

_ 24 C , 

3*0 

Scc» 

\ '”80*^' 

9.80 ^ 

17.80 

25.80^ 

33.80 


1 81 v^ii « 

8A . 

16B 

1 

u. 

■n 

1- 

32D 

Stc. 

L ^.t).8o *• 

1 1.80 

2 1.80 

29.80 

37.80’ 


// + 

V'mV” 

_hc^ 

310“ 

&c. 


1 1 .So 

19 8o 

27.80 

3 S -«3 


J 



_!1£+ 

J2}1 

&c. 

I7.V7.80 

13.80 

^3.80 

31.80^ 

39.80’ 


-{ 


-Hia/i2 a 2B 3C 


-ov'ii 






13.10 21.10 

29.10 37.10 



1 i.iu” 19.10 

27.10 35.10 


- 

15. *0~23. 10 

3. .10 39.10 


&c. 


6cc. 


r.o 

L 7.80 

By which feries the arithmetical computation will 
be much more eafy than by the orii’inal Ierics/' 


SIllidkatvrf. L’uirsy or Lines of ^uidrature, arc two Qjalra- 
liiich often placed nn CfUiitcr’s fector. The) are mark- 
cd with the letter , and the figures 5, 6, 7, 8, 9, 

10 ; of which Q^deiiotts the lidc of a fquarc, and the « 
figures denote the fidce of polygons of 5, 6, 7, &c, 
lidca Alfo S denotes the femidiauictcr of a circle, 
and 90 a line etjiial to the quadrant or 90'’ in circum- 
ference. 

(iMADRTPARTrriON, is the dividing by 4, or 
into four equal parl.s. Hence quafinpariHe^ See, the 
4th j^art, or fnmething parted into four. 

QUADRULM.K, i.^ lour fold, or fomclhing taken 
four times, or miiriiplicd by 4 ; and fo is the converfc 
of qnadripartitlon. 

(MTART, a nicifurc of ca^lacity, being the quarter 
or ^ part of fome other mcaiu’^e. The Knglifh quart 
is the 4th part of the gallon, and contains two pints. 

"^rhe Roman quart, or qnartariiis, was tire 4tli pnrt of 
their corgiiii. The French, hclidcs their quart or pot 
of two pints, have various other quart?, dKlinguiflicd 
by the whole of which they arc quarters ; as qBnrt de 
muidt and quart de hoifeau, 

QITARTILE, an afpe^l of the planets when they 
are at the diftance of three frgnaor 90*^ from each |^er; 
and is denoted by the charaSer p, ^ 

QUELPAERT, an ifland in the mouth of 
the^annel of Japan, and ta the king of CoaxrA 
( See that article incycL) Till tl>e laft i^oyage of La Pc- 
f oufe, this tfland was known to EurdpeanS only by the 
wreck of the Dutch Ihip Sparrow-hawk in idfij,* ^ On 
the aift of May 1787, the French Connmodore made 
this ifland, apd determined the fouth point of it fo he : 

I»itv iV ttwthr and in Lon- 124® 15^ call frbrin 


in 


“ 7. All iluiV rtvY fcrich, it is evident, converge 
Innicwliat fwifter than by the pnwete of 8o. For in the 
full fiiica, which 1 ihc ilowtil convergcncy, the co- 
elficic itv; :*, J \ }, ^c. are each of them kf» than 1 ; 
fo that its convergcncy is fomcw'hat fwifter than by the 

powers of S' ’. 

“ 8. I’.r.t another a ivantage of ihtfc irew feries is, 
that the numerator and dc!:ominnlor of every term ex- 
cept ihc hrd, in each of them, is divifiblc by 8; in con- 
fcqiunce of which, the arithmetical operation by them 
is much facilinttd, tlic divifion by 80 being exchanged 
for a divifion by i o, which is no more than removing 
the decimal point- Thcfe ftries, then, when the fac- 
tors whicli arc common to ^oth numerators and denomi- 
nators are expunged, will (land as below (each of which 
Uill converging fomcwhai quicker than by the powers 
of 80), and wc (hall have jhc circumference of a circle 
whofe diameter is i, 

4 D 


Parif, iHe ian along .the whole fouih eaR fide, at- fix 
leagues dillanec, and (ays that it. is fcarcely poifibie to 
6 nd an idandi whick affords a finer afpedl ^ a peak of 
about a thoufand toifes, which is vifible at the difiance 
of ei^tfcu or. tahenty leagues, occupies the middie <rf t&e. , 
ifl4da>v0.f 18 douhtlefa the jrlik 

gradufity towards the fc^, ^ ' V 

ajpjptir ^aiti^amphithtatre. 'fljc iSaJ^eero^ii^^ 
tivat^d itp ,a'>«ry gr^at / of \ 

gtaffes w^s pclteim the 4 i^ 1 |>n of * 

very miieh parcelled out, whicfa'*&tksr 
of a great population. The' very /varied ^daiion of 
colours, from the different dates of cultivation, render- 
ed the view of this ifiand dill more agreeable. Unfoo- 
tunatiiy, it belongs to 9 piopk who are prohibited 
from all communication with Uiangcrs, and who detain 
III davery thofe who have the misfortune to be fhip- 
wrecked on thefe coafts. Some of the Dutchmen of 
the fhip Sparrow-hawk, after a captivity of eighteen 
year.s there, during which they received many badina- 
does, found means to take away 9 bark, and to crofu 
to Japan, from which they arrived at Batavia, and af- 
terwards at Amlterdam. , ^ 

QUEUE d’aronde, or Swallow's TatU in fortifi- 
cation, is a detached or outwork, whofe fides fpread 
or open towards the campaign, or draw narrower and 
clofer towards the gorge. Oi this kind arc either Tingle 
or double ‘tenailles, and fume horn-works, whofe Tides 
are not parallel, but are narrow at the gorge, and open 
at the head, like the figure of a fwallow's tail. On the y 
contrary, when the fides are Ids than the gorge, the \ 
work ib called Lonlre queue d'aronde. ^ 
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<>ri;c, iPitrotuL^ in carpentry, a method of jointing, ufiiully equal to a hundred pounds, at 6 fcore to the hini fi'II- 

Qjiii>r:d olfo (iovc-taVni^, dred 

Ol^ TN ^AL, the weight of a hundred pounds, in IN TI LK, in allronomy, aw of tlic plvimn.^ 

mod countries: hut iu Kn-gland it is the hundred vhen they are diflaut the ylli part ol llic zodiiic, or 7 2 
weight, or 112 pounds. Qn^intal w'as a^fo formerly degrees ; and is niarktd thus, C\ cr O. 
u/ed for a weight of lead, iron, or other common metal, 


R. 


Rathitif. ACHITIS, RlCKETS (See MEOiCiNF. /m/rx, En- 
ta— v— lx. cyrl,)t 1*6 a difeafe fo formidable to children, that 
we believe no parent will think the following abftradt 
of Bonhomme*% memoir on the nature and treatment of 
h too long even for this Supplement, 

'rhe chanjEre which the bones undergo in this dtf- 
order, has long been attributed to the action of an acid 
on their fubiiance ; but this fuppofition was grounded 
on mere conjedure .and remote analogy. Bonhomme 
holds the fame opinkm .00 better grounds s and the 
principal oottous. «rh«cK eonft&ute the bafis.of his me- 
sRotr are the fottowillg ; ^ - 

f . According to' hiuit the naiitre of the rachidc dif- 
order arifes« on the one hand, from the developemeat of 
an acid approaching in its properties to the vegetable 
acldst paiticitUrly the oxalic { and/ on the Other, from 
the defed of phofphorlc acid, of which the. <poinbination 
vrith the antinal calcareous earth forms ;he hmural baiis 
of the bones, and gives them their folidity. Whence 
it foUows, that the tndteation rcfulting fjpm tfah propo- 
. fitton, if once adopted, would be, that the treatment of 
depend on two principal pointy, . damely, 
devclopemcnt of the piafid^ acid, liand to 
the p|idfpht=^ri|^l^ 

\ tb^^jiodes W which they owe J^^ {oMity. 

' 4 hjiS 6 r:pw by expeiimen^^'^)* 

tione,^ in. the* firA ; pWe, t^t alkaUhe mifM of the 
parts alReded with rachitis contribute to their cure ; 
next, that the calcareous phofphate taken internally is 
really traofmitted by the lymphatic paffages, and bon* 
tributes to oflification ; and, laiHy, that the internal ufc 
of calcareous phofphate, whether alone or combined 
v/ith the phofphate of foda, powerfully contributes to 
rcllore the natural proportions in the fubltance of the 
bonesf aod accelerate the cure of rachitis. 

With regard to the Author's endeavours to prove 
that the calcareous acid is wanting in tlic bones of thofe 
• who arc diiordered with rachitis, and that the develope- 
ment of oxalic acid contributes to the diftafe, we tnuA 
not concesj that his memoir contains views rather than 
abfoliue proofs of tlitfc two politions. He declares, 
himfelf, he was net provided with the iiecefTary means 
to eAablifh an exait and complete analyfia. He tliere- 
forc prefenls his ideas, in this refpett, merely as conjec- 
tures approaching to the truth. 

The effect of the adioii of acids upon bones was be- 
fore known ; that is to lay, that when deprived of cal- 
' careous phofphate, and reduced to the gelatinous paren- 
t'hyma .which forms one of their elements, they lofe 


their confiRcncc, and become flexible. Hence it was Uar’ n.- 
already conjcAiircd by various pliyllciaiis, that the la- "v* 
chitis was the eflidt of a peculiar acid. 

A difpofltion to acefccnce in tlie firR paflages is ob- 
fervable in all infants. The odour whicli charadferi/ts 
this acefcence is often manifeil in their breath, and even 
their perfpiration. The bile corre^^h this difpofition ; 
but in 'general the bile is wanting in rachitic infants. 

It does not colour their excrements, and the acids ac- 
cordingly arc developed in a very decided manner. 

They difturb the circulation, and attack and foften the 
bones. As it is by defeat of aiiimali/ation that tlicle 
acids dtvclope themfelves, it follows that their character 
is analogous to the fermcntcfcible vegetable acids, and 
more or lefs to the oxalic acid ; and tint, on the con- 
trary, the animal aiid or phofphoric acid ceafcb to he 
formed, and to unite with the animal caharcous earth ; 
whence they arc deprived of the pnticiple of their foli- 
dity. This is the theory of C'ilizcn ilonhomme. 

In order to eRabliRi this dortrine upon prccife expe- 
riments, it w^as reqiiilite to aualyfc racliitic hones com- 
paratively wu’th thofe of btalthy individuals of the fame 
age ; and as it is known that the urine of rachitic fub- 
jedls depofites a great quantity of a fublhircc of fparing 
foittbility and earthy appearance, it would have been 
advantageous to have joined a complete analyfis of this 
urine and its fediment. Citizen Bonhomme, not being 

f irovided with the means fnflieicnt to make thefe ana- 
yfee, and being belides of opinion that fuch rachitic 
bones as arc dellroycd by tliis malady exift in a pro- 
greffivc Hate of change, which miglii render their ana- 
lyfis fcarcely fufceptible of comparifon, limited himfelf 
to a coUedtion of fome of the n^>R icmaikablc pheno- 
mena of the urine, of the aged, the adult, and infants 
in the healthy Rate, of infants in the rachitic Rate, and 
of patients after the perfect cure of this dilbrdcr. From 
thefe obfervations he has deduced fcveial important rc- 
fults. 

It is known, that when the mine contains difeiigagcd 
phofphoric acid, as happens to aged individuals, and in 
ibme peculiar circumitances of tlie lyllem, if lime water 
be poured in, there is a fjieeOy depedition of calcareous 
phofphate. It is alfu known, that wdien a folucion of 
the nitrate oi mercury is poured to the frelh urine of 
adults, a rofe- coloured precipitate is formed, whieh is 
a pliofphate ot mercury produced by the dccoiiqxirnion 
of the pliofphates contained in the urine. I'htfe two 
proofs aie therefore extremely propiT to afeertain the 
prefence of phofphoric acid, whether fuc or combined, 

C 2 in 
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F;»chlria Jn a tluiil vvlilcli in its natural (late contains a rcmark- 
- V able proportion. IkiidfS this principle, the urine de- 
polit.- more or lefs of fediment, eithtr gelatinous or ot 
;m tarthy apptaranre ; and, l»ftly, by ev,iporation, a fa* 
prmaccous and fdlinc <.xtr?ct, in greater t>r Iris abun- 
danci', is obtained by evaporation, liy nKan- rl ihtfc 
f )iir mfthods of t vp.minalion, the author lias alctiiaintJ 
the foilowiijg fa^is ; 

1. In the healthy (Utc, the fediment naturally dt'po- 
iiled by urine is ahnuft totally gelatinous in the infant 
and the adult, and in the aged individual it u furchar* 
ged with an abuniant fediment of an lailhy appearance 
(imilar to the earth of bv)niF, whijh confequently is 
calcareous ph(»rphate. The quantity of brown fa- 
ponaceons falinr extraft aftorded by evaporation is 
g’^i'c-t*.r in proportiuii to the agi. ^riic picfciice of 
(liK'iig.iLM'd phofphorii' :um‘ I, as lliewn by lime water, is 
none in tlie urine of infanta, fcarcely perceptible in that 
of adults, but eery remarkable in that of old men. tor 
two uii'n /'* of this lad urine afforded by this means ten 
grains of phofphale i^f lime. 4. I'he deconipofition of 
the phofphatcs by nitrate* of me cury is not fecn in the 
urine- of infuits; an abundant precipitate of a light 
roli- colour is produced in this way from the urine of 
adults ; and in that of old men this precipitate is ah 
w"iA A i f a grey colour, and very abundant. Hence Ci- 
ti/eni lionhomrnc concludes, that the phofphoric acid, 
w'httlur at liberty or combined, doei exiff in the urine 
<»l healthy indivicluab in proportion to the deftrudion 
of the folids hy age, and that it Increafes with the age. 

With regard to the urine of rachitic fubjeds, the 
moll re-ti arkable fads arc, 1. The abundant and appa- 
rently earthy fediment it depofus (fpontancoufly) is dif- 
ferent fiom that of old men, by its colour, which is 
grey, and does not rcfcmble phofphate of lime, and alfo 
by ns much greater quantity. For a pound of this 
urine let fall two gros, whereas the fame quantity of 
the urine of old men dcpofited only 45 grains. 2. The 
exlrad left by evaporation is like wife much more con* 
Jide ruble than in other urine. It is onc-lhird more in 
quantity than the extrad afforded even by the urine of 
aged pel font?. 

From ihefe two (irft ohfervations it follows, that the 
folids in rachitic fubjtds are deilroyed with much more 
rapidity than even in old men ; and that they afford a 
much more abundant portion ot wade to the urine. 

The light dc pofitiori occafioiicd by lime water in 
the urine ot rachitic fubjeds is very fmall in quantity, 
hrcjwn, gelatinous when fnlh, and pulverulent when 
dry. It does not at all refemble calcareous phofphate. 
4. "^rhe depoiitioii formed by the folution of mercurial 
nitrate is not abundant, neither of a rofc colour as in 
the urine of adults, nor grey like that of old men. It 
is always white, and confequently has no exteinal re- 
femblauce to the phofphate of mercury. The author 
affirms that it refembles a mercurial oxalate. Laftly, 
the urine of Che fame rachitic fubjeds when cured, ex- 
hibits again all the charaders oblerved in the urine of 
healthy children. We fhall not add to the reflediona 
of the author In tffed, though ihtfc firll obferva- 
tions are curious, they are incomplete. We offer them 
to phyiicians ii-mply as the elements of a.i inveftigation 
which it fs of importance to continue and bring to per- 
fedion. We (hall therefore proceed to the curative and 
experimental parts of the memoir. 


One of the fads which it w^as of the utmoft import- Rachiti*. 
ance to eilablidi, was the traiilition of the calcareous 
phofphate from the intellinal pafTages, int«i ihofe of cir- 
tulaiion and ftcretion. Fonrc»‘oy had already well af- 
ceitained that the fenim of rnilk contains tlu\s fait na- 
tuially. Vaiiquelin had proved its exigence, as well 
88 that of puie foda, in the fcminal fluid; but was it 
poffible that it could pafs unaltered from the ilomacli 
and i‘-‘telline'3 into the veifils which contain the Idood 
and lymph ? Could it by tin's means apply itfclf to the 
boms? This was to be afetrtained by experiments ; 
and the following are the experiments made hy lion- 
liomme for that piirpofc. We give them in a tranflatiori 
of his own words. 

“ I euiifed (fays he) fcveral yvriing fowls of the fame 
incubation to be fed in different manners. Some re- 
ceived the ufiial food witlioiit any mixture ; others re- 
ceived daily a certain quantity of calcareous phofphate 
mixed in the lame paiie as formed the fuppoit of the 
others ; and, latlly, one of them was fed with variations 
in the ufe of the mixture : the calcareous phofphate 
was fornetimes given and fometimes fufprnded. ^Vhen 
theft fowls, after two months, had acquired their ordi- 
naty growth, \ examined and carefully compared the 
ftatc of their bones. The progrefs of the ofliheation 
in the epiphyfes was varioua according to the nature 
of the food the animal had f^eived. The bonea of 
the laft fowl, which had. received the phofphate only 
from time to lime, were rather more advanced than the 
bonea of thofe which had been fed without mUturew^ 

Tlie bones of thofe fowls which had been habitually 
led with the mixture were evidently more fottd^ and 
theit epiphyfffi yfcte much lefs pcrc^tible. Simple 
fpedion i^as fufficient to ffiew them differences wheii^ 
the bones were mixed together. 

M I had fed feveral young &>wb of the fame {ncub|te>. 
tion according to another plan. Some were fed on a 
iimpte without mixture ; for others it Vvas mix^ei j ■ 
with pulvtrifed msdder-foot ; . and a th|ril 
was .rna^'of this ’taft pafte, and 
This w|s 4^0 given habitually to\ 
after two months I examirned the^pie^eir^^ • 

tion in t% 'bones of. thefe diffS^ept anlmab^ ttaSy 
perceived the red traces of the nnildd^ m tbe efffif^d 
parts of all thofe which had iafed it ; but 1 obferved, 
that the offification was not more advanced by the fim* 
pie mixture of this root than by the ordinary food : on 
the contrary, the boues of thofe fowls which had fwal- 
lowed the phofphate mixed with madder were much 
more folid than the oiherb. The red colour ferved ad- 
mirably to diltinguiil) the extrcmiiieB of the lopg bones 
from their epiphyfes. After an exact comparifon, there 
could be no doubt of the efficacy c»f calcareous plioi'phate 
in favour ol the progrefs of uffiticatioa. The virtue of. 
the madder feemed contined to that of giving colour to 
the offified parts.” 

From thefe experiments, it was natural to make the 
trial of calcareous phofphate in addition to the rcmc« 
dies made ufe of in the treatment of rachitic fubjeds. 

Here follows what the author himCclf fays of two re^ 
markable inftancea in which the calcareous phofphate 
was adminillered with fuccefs : 

**Thc daughter of Mr Ratichon watch-maker, aged two 
years and a half, walked with a feeble and tottering pace, 
and the extremities of all her bones prefented eptphyfeB 

very 
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Hubitjs. very prominent. In this litiiation ftic cxliibitecl the ap- 
i pcarance of imperfect rachitis, or the lirli period of 
this diforder. Alkaline lotions, which I immediately 
advifed, were attended witli a good Her flecp 

became more firm ; and as the full pafTages were in a 
good ftate, 1 gave, without internal preparation, one 
fciiiplc of. a mixture of equal parts of pln>fphatc of 
lime and pholphate of foda twice a day. In the couile 
of three weeks her legs were pcrfetlly rellnred ; and 
this amiable infant has ever fincc had tlie fatii>faclion to 
tun with fpirit^id agility. 

« A female infant, of the name of Boiaid, aged four 
years, had expciienced from her birth the molt decided 
iymptoms of rachitis, ^"he protuberance of the epi- 
phyfes and tumefadioii “of the abdomen fir (I indicated 
the difeafe. 'I’he impoflibility of fupporting herfcif 
and walking at the iifual age confirmed tlicfe unfortu- 
nate fymptoms. By degrees the glands of the neck 
and of the mefentery became fwellcd ; the teeth were 
blackened, became carious, and were not replaced. 
This filuaiion became ftill mote afflii^ing by crifes al- 
moH periodical at an interval of three or four weeks* 
At thefe affliairg periods, a fever of confidcrablc 
ftrength, cardialgia, and even convulfiona, particularly 
in night, were obferved. The Icrminaiiou of each 
paroxyfm waa announced or afeettained. by abundant 
ftoolif and the evacuation of urine ftrongly charged 
with an caithy fediment/ llw impntdent cxhibiu^^ 
of a purge at the kginoiag of one of thefe crifcs had 
nearly deprived the patient of her life* In this ftate it 
WM that 1 beheld her (Sir the firft time in the mon^ of 
Jaiiilary 1791* The alkaline lotion was Vhc only re* 
medr the mother adopted in the firft iuftancet and it 
produced a remarkable elfea. After eight days the 
infant, wia fo much better as to be aUc to fupporl hcr- 
Wfk The Remedy was then laid ifide» and eij^t days 
aftcMida die child was incapable of ftanding without 
fnpport ^The ufe of the alkaline ibhitioa. bring re- 
attended srith the fame fipppefiH npd if# dif- 
chnriim fl^ofbllnwed by tht.cbojip^t^.xeturn 
A Jh the firft dflri 

othc^^ rimedkirl advifed were, 

the fcl&owing crifia vSaa ofcfted without 
at length the convulfions^ the pains, and the cififcs dif- 
appeared ; but the impoffibility of walking ftill remain- 
ed. At this lime, namely on the fecond of May, I 
gave the child the phofphate of foda and calcareous 
phofphatc mined together, in the dofe of half a dram 
twice a-day. At the end of the month (he waa able 
to ftand upright, leaning againft a chair, and the fwell- 
ings began to diminifh. bhc continued for a long time 
afterwards to take the mixture of the phofphatea. I 
•likewife gave her -occafionally one grain of the cxtraA 
of bile, prepared with fpirit of wine ; and at length in 
the month sif July I had the pleafure to fee the patient 
run and play in the middle of tire lirect with the other 
children of her own age, kc,** 

The author gives other inftanccsof this medicine be- 
ing adminiftered with complete fuccefs to rachitic 
children, and one in which it was attended with the 
bell cffedls in a cafe of incurvated fpine. Thefe it is 
necdlefs to infert, becaufe we truft that none of our Icfs 
learned readers will have recourfe to the medicine with* 
CMit tlie.advicc of a phyiician ; and to him an enumcra* 
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tl'Mi of cafc'S could f rve uo purpofe. It may be pro- 
per, however, ?.s alkaline lotions and their beiitHciai tf. 
K6ts arc mentioned, lu Iric the autlior’s acciui'it 
of the lotion whuh lie uijd. 

“ In ordin.ny ca!es of parliculai ly at the 

commencement ol the d.itodu-, it uf advantage to tic 
a fimple ibliilion ot pni r.l‘i to wd'h the paitj, alliCUJ. 
'i his folulion is made b) d llinving Irom hail an lo 

an ounce of pun ied poi-ail*. in a ptnnid of dlliilkd or vi i y 
purefpting watir. When it i:- to lx ultd, iIk II..1; in-.c.t 
ill'll be nibbed with a diy cloth tn a piece oi iom li.ni- 
nel. After this precaution, the (Jif afid » xti tnni r., aiu 
to be w'afiicd Carctiilly with the warm h hitioji, .i.u] ai 
length wiped, fo as to leave no iii’cc t)f moillinv. i ins 
pra^lice and v/alhiiig mull be repeattd at 1* tal -i a- 
day. J can iiifirni, tiom repeated trials, th:.t il w h 1 wu 
be attended with luccefs." 

in a note 011 this j>a(iagc, M. Hdlt', who nnilvR i 
the memoir ai the dcliic ot the ^ocil■ty of MccIichk .r 
P attB, jullly obferves, that as pure poials, or the vu,^- 
table alkali, !;> a molt powtiiul cai.ltic, it Laini ): 
ufed in thefe pri'poi lions ; iuldiU'S lint Ir' ioum. (i ..- 
eighth part of the lalt htie indicated to foini loo I'ni. l; 
a lotion lor the (Icin of an infant. M. Jhn.h.nn.o , i.p. 
on enquiry being made, inforn.id him, that the 
which he ufed was that ol the ll.ops, wl ich is \m \ j r 
from being pure; aiul Mr Nleholfon eonjeCUuis i.’c, j*. 
was the common fait of taitar uf our ilnjpb. 1 In.-, 
think, extremely piubabU, irpicuil) as Si. r>utiho'.i !..v* 
alfures us that even a lixium of wot d ufhes, luch 
ofed for wafhing fine hntn, may arilw’cr lljc piupoic cx 
tremely well. 

For a fuller account of lids interclling merntd’- ou/ 
readers are referred to the i7ih volume of the -■/;//:. 
de Chimic^ or to the firlt volume of hkhJjLnj y’/.A, .- 
fhlcal Journoi, 

RAJA, the rayjijh. Sec Encwlnp^Iui^ wlicrt. it i'. 
faid that the oxyrimhus or lharp noled r.iy, ij fiippoUd to 
be the bos of the ancienuT' but if there be any truth in 
the following narrative, wdiich vvecoiifcds has miu h the 
lir of fidllon, this is probably a milinke. It is the 
rativc of VaiUant, and we flu'Il give it in hisown wmc*,.. 

“ In the latitude to® 15' north, and longitude <>>5 , 
an enormous flat filhof the ray gLuuh Mays hej, c.ui.r* 
and fwain round uur vcffcl. it dilfcrcd from the com- 
mon rav, howxver, in the Hiape of its head, which, in. 
(lead 0/ being pointed, fonned a ciefcei.t, and from tht: 
extremities of the fcmicirclc iliued tw^o aims aa it wrn, 
which the failore called horns. 'I’hcy were tw»o fiu 
wide at the bafe, and only live iuMu!, at the rxirr.M K^ , 
This monllcr they told me w'aa called the ft:a u. t //. 

“ A few hours after, we faw two oihers wiih thu , 
one of which was fu extremely large, tliat it was com- 
puted by the crew to be Jifty or Jixty Icct wide, liacli 
{warn feparately, and was furrounded by thole fiiiall 
fifh which ufually precede the lhark, and which arc 
therefore called by leamcn pilot JiJh, Lailly, all three 
carried on each of their horns a white filh, about tlir 
fize of a man’s arm, and half a yard long, whicli ap* 
peared to be ftationed there on duty. 

You would have faid they were two fcntincis pla- 
ced to keep watch for the fafety of the animal, to in- 
form him of any approaching danger, and to^uide his 
movements. If he approached too near the velfcl, they 
quitted their pofts, and, Iwimming briikly bclorc, led 

him 


I' a chic i«, 

K i>j. 
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■’)» him ;\\vTv K' Ik- iffc* too li /'i p.l ove the watc^ tht-y pared to the fourth, the firft is faidto have tothcfccond Ratio 


'' pafltd fr'ckwird and forwa-d ov.-r h’s till h.* had 

deiVt-r: ltd deeper. If, on the ei'^trary, he Twani loo 
h)vV, »li -v di u\' 'p'^-*rt d, and wc fiw no more of them, 
heear.fe, no doid t, they were pafl'inj^ nndenieath, as in 
tlie pr-eelin-; in!l?nre thev })a ^ p-^Ted a^v?ve hiin. Ar- 
rordii'fdy we foond Idm re af'end tn.v;o'^^ tlu fun. ice, 
and then the ttvo fenti.ich rcafTnnicd tlulr polls, each 
on h'!» horn.'* 

'riiefe msnanivres cnntie.tiod three <j»vs ; and In i^Ivc 
»Mir author the better opportuniiv ol rbiervin^r them, 
the O.ip molt fr>vtunatelv was beralmtd the wlude time. 
He was nattirally very defirons of calchirtjir one of them 
"that he mi^ht examine it at leilurc ; -and, by brilnii^ 
the I'eamen with a dozen of bottles of wine, he accom- 
plilhcd his ohjed. One of the iHi was flruck with 
twelve or hfteen harpoons; fevtral halfers were palTed 
round his body, and he was hoifled on board. 

“ ThiT (fays our author) was the lead of the three* 
bein^ only ariiitzv^-tity feet in its extreme* breadth, 
.-’ipd tni'iniy in length fiom the extremity of the 

liorps to tl.at of the tail. The tail, which was thick 
in pi open lion to the bodv, was t^zventy tivo inches long, 
'i'he m»)Utli, placed exactly like that of the ray, was 
wide enoin-h to fwallow a man with eafe. The (Idn 
w'r's white under the belly, and brown on the back, like 
thu of the ray. We reckoned the animal to weigh not 
Itf!?, certainly, than a ton.*' 

W^e think it was fortunate that they chanced to 
11 like the finallell li(h ; for an addition of eight or ten 
ton wei'jjit, v'hich the largell ray muft have weighed, 
as ctrtaiiily as the finalli-ft weighed one ton, might have 
been very inconvenient on board a (hip aheady loaded. 
\Ve do not remember to have anyw-hcre met with a 
dtfeription of this ray before, and wc think it iliould 
be coiilidercd as a new fpecies ; but we (hall not give it 
a name till its exidcnce be better afeertained, when we 
i'lbmit to the pupils of l.inaaeus, whether it may not 
be puoper to give it the anctetc name hos. 

It A JAM. (See Encyclop/et/h,) Wc learn from Sir 
Chdilcs Koufe Ihmghton’s D\UcrUtiton concerning the 
l.Afukd Ptuperty of Uengah that thi« title is conferrefd 
upon Hiiuhvis by the emperor, and frequently given out 
of court efy to the greater zemindars. It would appear 
therefore that the Rajahs can never be independent of 
the Mogul but by a luccefsful rebellion. ^ 

RA Y I'T ul-mulk, in the language of Bengal, the 
jfagc o' the country, the common law, 

KA'l’IO (Sec EncycIop.ritia) has been defined by 
ILiidid, in the 5th book of his Elements, in terms to 
wl.ich many m^ithematiciana have ohjetfed ; and his de- 
finition of proportion, which is fo ullirnately connetted 
with it, is Hill more objectionable. The Rev. Abraham 
Robertfon of Oxford, in a fmall tra^t piibliOicd in 1 789, 
(lemonftrales the truth of the two drfuiilions in quefiion 
in feven ])ropofitions, of which the fubllance ia as fi>l- 
ItjiAS He full lays down thefe four definitions : 

“ I. Ratio is the relation which one magnitude hay to 
another, of ihc fame kind, with rtfpccf to quantity. 

“ 2 If the firft of four ir.?gnitrde9 be ixaefly asgitat 
>*'11111 compared to the !{:<•< lul, as the third is when 
comoared to the fourth, llic fidt it. fi. l to have to the 
*iicond the fame »'alio that the thio^ has to the foinifi. 

If the firll of lour magnitudes be gi eater, vtlien 
jmpared to the fecund, than the tliud ia when com- 


a greater ratio than fbe third has to the fourth. II 

“4. If the firll of four inagnitudts l>f lefs, when * 

compared to the kcond, than the third is when com- 
pand to the fourth, the firfl: is faid to have to the fecond 
a hfs ratio than the third has to the fourth 

He then demonftrates, by reafoning llriftly geome- 
trical, the following propofitions : 

Prop, I. If the firll of four magnitudes have to the 
ftcond, the lame ratio which the third has to the fourth; 
then, if the firll be equal to the fecond, the thiid is equal 
to the fourth ; if greater, greater; if lefs, lefs. 

Prop. 2. If the of four inagnitudes be to the fe- 
cond as the third to the fourth, and if any equimulti- 
ples whatever of the firfl and third be taken, and alfo 
any equimultiples of the fecond and fourth ; the multi- 
ple of the firil will be to the multiple of the fecond as 
the multiple of the third to the multiple of the fourth. 

Prop, If the firll of four magnitudes he to the fe- 
cond as the third to the fourth, and if any like aliquot 
■parts whatever be taken of the firit and third, and any 
like allouat parts whatever of the fecond and fourth, the 
part of the firft will be to the part of the fecond as the 
part of the third to' the part of the fourth. 

Prop. 4. If thr firft of four magnitudes be to thf fe- 
cond iia the third to the'iburtt^ and if any equimulti- 
ples whatever be takeit of iheitrft. and third, and any 
whateverof the fecond^and ibfirUi:;vif the multiple of 
the firft be equah to the ihultiple >of 4he fecond^ the 
multiple of the third w 3 l be equal to the multiple of the 
fourth ; if greateri^ greater ; if iefsi lefs. 

Prop* e* df the ni^ of four magnkudn be to iho fe^ 
cond m, the thhrd iato a magnitude^ lefs than the fo^h> 
then it it poCBble* lo take ' certain c^oimultblet of the 
firft and third, and certain equimultiplct oT ;he fecond 
and fourth, fucb, that the multiple of the firll (half be 
greatex than tlie multiple of the^fecond, but the multiple 
of the tfitrd not greater than the multiple of the fbuitH* 

6, If tho firft of four magnitiji^ be; to jthe& 
cond f^jtbe thitd is to a 

fourthf thqi e«ruiii cquimtilti^a ^ bCtlkto Wthc 
firft and third, and ceruin equinutfei^s of' ftobiid 
and Aicht' that the m^ple of the firft 

l^s. than, the multiple of the fMond^biit tbeoittUple of 
the thud not kfi than the multiple of the fourth. ^ 

PsHfp* If any-equimultiplcs wluitever be uken of 
the firft and third of four magnitudes, and any equi- 
multiples whatever of the fecond and fourth ; and if 
when the multiple of the fiitt is lefs than that of the 
fecond, the multiple of the third is alfo lefs than that of 
the fourth ; or if when the multiple of the firft is equal 
to that of the fecond, the multiple of the third ia alfo 
equal to that of tlic fourth ; or if when the multiple of 
the fiill is greater than that of the fecond, the multiple 
of the third is alfo greater than that of the fourth : then, 
tlw fn tl of the four magnitudes foall be to the fecond as 
the third to the fourth. 

KATIONAI., ill arithmetic, &c. the quality of 
numbers, fractions, quantities, &c. when they can be 
expicfl'cd by common numbers; in epRtradiitindion to 
iiiaiional of furd ones, which cannot be exprefled in 
Common numbers. 

R A YN A L ( William Thomas), commonly called the 
Abb^ K lynal, was educated among the jefuits, and had 
become one of the otder. The leanung of that Speiety it 

univcifally 
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R 'Y* *1 univcrfally known, as well atf the happy talents which 
its fnper'ors podlilH, of afli;^ninj( to each member In’s 
proper employ Rayinl, Ut>wi*ver, after h.iviiiij 
acquired amnr.ii;* them a talK* for Iiteiatiirc and Iciencc, 
had probably become rel»aCtorv, for he was ex»'ellcci 
from the order ; and the caufc of his expnliipn, accord- 
ing to the Abbe liairueh was his imoicty. 

With the real caufe of his expiilfion M. lUrrucl is 
furely much better acquainted than we can p»-ettnd to 
be ; but we have a ftroiig fiifpicion that his impieties 
had not then reached farther than to call in quell ion 
the fupreme authority of the church ; for our author 
himfclf affures us, that he did iioi utter his ainicious 
declarations againil Chriftianity till he had ceafed to be 
a member of the order df Jefuits. He then affoctated 
himfclf with Wrltaire, D'Alembert, and Diderot, and 
was by them employed to funiiflt the theological ani- 
cles for the EncyclopeilU. But though his religious 
opinions were certainly lax, and his moral principles 
very exceptionable, he could not even then be what, in 
a Proteflant country, would be deemed a man remark- 
able for impiety ; for be employed the Abbe Yvon, 
whom M. Barruel calls an odd ifietaphyfician, but an 
inuffcnfive and upright man, to write the ai:ttc1es which 
he yas engaged to Rirniih. In the conducing of this 
tianfadion, he (hewed,, indeed, tbit he polTefled not a 
proper tenfe of boncMir f paid' poor Yvoft with 
iweniy-dve loais d’ociL foit IfH'dlogteal arijeka, 

for which he receiviid hiioi&ti^ltt ^tTie$ that Aim.; 'iliis 
trick' wa$ diicpici^, Raynal Wit dtfgmccd, and com- 
pelled to pay up the balance to Abbd Ytonf bot . tho^ 
fte |um) tbua fltewn himfclf to be without honour,^ it is 
' difiCptdt to bdieve that he bad yet proceeded fo fat W to 
bla^eme Chrift, iince he had employed a Chriftiaii 
divine to fuppty bis place in the v .. 

.. His fieft work of eminence, and that indeed upon 
k chieHy built, it h ia M Poltueal and 
the EuropeiMt Seftleiii^U in 
That wilt- 

. that juft 

. reAe 4 ^Qe» 1 mti pdittW philorop)^a)^t.^PWO, 
all ! £urop< ^ ,ibr it hia kka 'Curo- 

pran langd^y lu bcepiicvi hoijw^ ^yi^^wormed 
by many, fcotinients that are kreUgim^ 
that arc impure. It waa followed* we thiaU fit 1786, 
byafmall traft eniitltd •• The Resolution df A ine- 
rtca in which the author pleads the caufe of' the re- 
voked colonifts with a degree of zeal, cenfurea the con^ 
du& of the Britifh government with a kecniuljik of af> 
perity, and difplays a knowledge of the principles and 
intrigues pf the difterent fadioiis which at that period 
divided the Englllh nation, that furely was not natural 
to the impartial pen of a philofophic foreigner. Hence 
he has been fiippofed to have been inefted to the luider*^ 
taking, and to have been fur ni (bed with part of his 
materials, by that dcfpeiatc fadion which uniformly 
oppofed the meafurcR of Lord North, and fecretly 
fomented the rebellion in America. Be this as it 
may^ he propagated, both in this iradl and in his hi- 
llpry, a number of licentious opinions rcfpcifliiig go- 
vernment and religion, of which he lived to*regrct the 
confcquences. 

A profeention was inftitnted againft him by the-Frenrh 
government on account of his hillory ot the Lall in«l 
■Welt Indite j biu it. was condutlcd with fo little fcvu:i) , 

z 


that he had furTicient lime to retire l('> tlic dominioi.s of 
the King uf Friiflia, wlio alf )rjcd him the pioteCtion he ' 
folicited, although hn M lii !ly\ chai.i^tcr was ticated by 
the author in hi.i book wiih no grcil 'h g\ec of vc ricrti- 
tion. Uavnal alfo cxpeivtncvd ilic kiinl-itU of ilm Kmprels 
ot Kuin.i; and it >s not a hlile lemiiikible of this lin- 
gular pcrlona^L;c, that, although he was ahvajv fevL*re in 
difeufling the ch u-aiders of princes, the rnoft defpo- 
tic among thele heaped upon him irnuy marks of fa 
voiir and generfifily. 'ffie Abbu alto urei\ei a verj 
uniiuial mark of refoect irom a Ihiti'li n<nil(: of Coin- 
moTin. It was once intimaitd to llic Ipeaker that Ray- 
nal was a i'peciator in the p;-' liny. '1 ’Ik bulinels w.m 

immehately fiJl'pendeJ, and the lhaiigcr conducted to 
a more convenient and honoiuahle fitn.ition. How dif- 
ferent was the con'hu‘d of l^i Joh'iloi^ who, when a 
friend advanced to lilm wu'th our author, faying, “ Will 
you give me leave, Do^ior, to introduce to you the 
Abht: Raynal ?" turned on his heel, and vocifciuTi d, 

No, Sir!* We arc far from wilbhig to vinJicrii* 
the rudenefs of the fage ; but it was pcuhapa as proper 
as the politenefs of the Houfe of Commons. 

The great trait of Raynal's ebaradter was a love of 
liberty, which, in his earlier writings, he did iu)t pro- 
perly define ; but when he lived to fee fome of the 
coniequences of this, in the progrefs of the i' lcnch R<. - 
volution, he made one glorious effort to rttri..'vc h: : 
errors. In the month of Mny 1791, he addrcifcd to 
the conAitiient affcmbly one of the molt tloqumt, ar. 
gumentative, and impreflivc letters that ever was writ- 
ten on any Cubject ; a letter which, if the majoiiiy oi 
them had not been intoxicated with their nwly acqui. 
rtd conftquence, nmft have given fome check tt> ihcit 
mad career. After cjomphmcnting them upon what 
they had done, he proceeds thus : •* L have long dared 
to f^ak to kings of thei.- duty ; fuflei me now to fpeak 
to the pcoplc oi their errorK, and to their lepriUnln. 
tives of the dangers wliicli threaten lus. 1 am, I own 
to you, deeply afflidled at the crimes which plunge this 
empire into mournmg. Is it true tiiat I am to look 
back with horror at mvftlf for being t ne of tliofc who, 
by feeling a noble indignation agalnll tuhitiary power^ 
may perhap.shave furnilhrd arms to IjceMioidiu Is : Dia 
tlien religion, the laws, the loyai autliority, and pui>lio 
order, demand back from philofophy ami icatim ilir 
ties w'hich united them to the grand (ocicty i f ih-c 
French nation, as if, by expofing abufes, and teaching 
the rights of the people and the duties of prmcis, our 
criminal efforts had broken thofe tics? i-ut, no! — 
never have the bold' conceptions of philolophy bien re- 
prefented by us as the llr ct rule for acts ot kgilJj.iou. 

“ You cannot juflly attribute to us what could only 
be the rrfult of a falfc iiitoprctation of our principles. 
Alas ! now that 1 ftand on the brink of the grave ; 
now that I am about to quit this immenfc family, whole 
happinefs 1 have ardently dclirtd, what do I fee around 
me ? Religious troubles, civil diflenfions, conllcnuliou 
on the one hand, tyranny and audacity on the other ; a 
government the Have of popular tyranny ; the fdiu^tu- 
ary of the laws furrounded by unruly men, who filter- 
nately dictate f>r dtipife thofe laws ; foldkrn without 
difeipline ; leaders without authority; minlilcrb with-i 
out n’.aus ; a king, the full friend of his pttqJc, plun- 
giil Milo biLii'iicfs, inlulitd, mtnaced, ll’ or all 

auihwiUY ; 1 the public power iioloi<gci extiliiijj but 

lb 


R.iyr 



Tv ij nal, 

U/Mpii|yr. 
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in dn),., in wliidi i;;iu>rM!it anJ ruJc men dare to with the icythes which liave been adaotcJ to thia nur- 

_ - r. I _ I * 1 .-A. . - V 


cidc ali political (jiic'llniis.*' 

1 Ir then niocccd-i to piove, xvlnch he does very ro:n- 
jiK'ttly, that it was not the ImriiKfj of the afrcniblv to 
nholilh every nnclmt inditutioii ; that tlic j^cniua ol the 
French people Is fuch, that thiy never can he happy 
or profpj rolls but under u well rcjnd.itcd monarchic il 
^pavernnieiit ; and that, if they willud not tlie iniion 
to fdl iindci the word kind of defpotifm —the dclpo- 
tifm ot a low f-tciion, they imid incrc.ife the ])oi.vr of 
the kin". “ Al.is ! (continiiCii he) what are rny fndcr- 
when in tin: 

l.no A'ledj|i 
a fort>^jmn , . , . 
the recital •. t murder, and celcbiale their crimes as con- 
rpidU !’* 

He bid then feen eompintlvtly but little; b’!t he 
live! to Tic more — to fee his countrymen celeb*-ate, as 
viiLm..-. crime-M como'oed with which the atrocities of 


1 icc this niili;iiidcd peoule welcome, with 
l'>y, the moll criminal propofition**, fmile at 


nt. 


prile. and with the proper manner of ulini» them. With 
a i^ood f-ytlie, properly mr.ndirc'!, the corn, after being 
cut, teiriains at tirfl npierfit, and then lalls very gently 
upon the rake ilxed to the 1 ythe, without any (hake 
or jolt ; or at Ic-rifi with Icf& thdii ♦hat which it reccivea 
when reaped with a (tckic With refped to the lofa 
of grain, th.it p-e'ceJs clrdly from the corn being too 
dry ; confeqaeiitlv it fhoiild be reaped only pro- 
per days, anil proper times of the day, which is much 

^ / - - nifnc tafdy done with the fcytlie than with the fickle, 

bcait <)1 llic capit.il, in the centre of becaufe the work is fo much ihnrter. The (talks, kept 

“ ’ ‘ • together by the rake, may be laid upon the ground, or 

lather agaliift the corn not yet cut, in fo regular and 
collected a jlate, that tlude xtho gsihrr and lie the 
(heaves, wliethcr they are women or children, have no- 
rinng but their own negligence to acenfe if any thing is 
left behind. When land is propeily ploughed and har- 
rowed, it lb fiilfiin'ently even ; and in fneh as is (tony, 
the only precaution ncceflary i:, to keep the-feythe a 
little higher in iiiiiig it, that it may not llrike agaiiill 
the rtoticB. If the (lubbic left in the ground be (hort, 
the ftraw which is cut off will he the longer 5 and the 
latter is certainly of more value than the former^ which 
only ferves to incommode the cattle which afterwards 
go v 

of t likd nature in- 


1 79' .'p;v*r nlni . M ;is li irmlcfs. being llripped of all his 
p'opirty, u’liuli u r, hircc, bv the mbheis of the revo- 
lution, he d cd i l poverty in March 1796, and in the 
h I ill } frir (i! his age. 

btfi ics th#* w-rks which wc have already mentioned, 
he \vr<cr “ A T didory of the Parliament of England,** 
nil T a “ IJillo’ Y of the Siadholderate ;** but thefe are 
h th <*r tfit-ni more n markable f<ir a inecious ftylc and 
ioftiiufs of inv*.*iici(m tha'i for ufcfiil nbfervation or folid 


Me wrote likcwnTe “ The liiftory of the 


Wttid 



. 'of 

V . i r — ' of tftteirdinoft Wi». 

iAiK,wn the Sflefiao ihytbc tWed 


D^or.-c of Mdthdiifie of Arragon by Henry the 

l.igh^h,'' w'hltli is nut fo much a recital of, and com* frop^d^Pli^ ta ' be' 

nn iit,iry upon, the fta from which be takes the title, as Cp|tl| 

it is an -.iMe pi^lr.re of univerfal Europe at that period, 

o‘ tiic views, intcrclls, and power, of all the different . ifi(kfafl^g4iid'the^'i^per W 
rotcntati-..^ At tin* ti.nc of hia death he was preparing 
i new edition of all hia works, in which were to be tfe 
in.i'Jt runny blimtions; and he is faid to have left among 

I 1^ ir.ariiitcri| t-s a “ Uiftory of the Revocation of tiie . ^ .aA 

Edict of Nante<^,” in four volumes ; but it is alfo very 
certain , that , d m ing the ftnguiiiary reign of Robefpierrey 
lie burnt a gieat part of his papers. 

l'F.-MMNr*> the wdl known operation of cutting fim, 

. orn cifhei' hy ilit (jcklc or by the fcythc. Reaping Jo 

bv the (k'klc is bv rniich the moft common praifticCt . 

iiid ihat whkh, we believe, prevails uni verfally in Scot* dpe^i®l.. 

liiid ; ut the other method, where it i. piaaic»M«, .. uic onenaD imtw tned 

IS eeitamly the leall laborious, and by much the moft hf theSociWfi the .diffltreoce between that and the 
expcciitioiis. 'I'o the feythe , as aa inftroment of trap- Auftrnn one we ftmll mention in our defcnpiion. The 
I!-, n.aiiy o'.jettioiis are urped. firft, or Silefiaa fcythc, differs very little from tite 

It IS faid that it (lialies the ear, fo that many of the feythe we commonly ufe for mowing graft, except that 
f^rains are loll ; that it lets the corn fall, after cutting the blade is rather ftnaller ; to it are ^ded four teeth 
it. Ill .1 <• Mif.ife<> and fcattered ftate, fo that either much of wood, parallel to the Made, fixed and fecured in a 

of it i. loll, or a great deal of time is confumed in ga- propei manner, and intended to keep the corn toge- 

thuinp; il together; that it can only be made ufe ot in ther after being cut, fo that inftead of its falling in a 
land which it very even and free from ftones ; that it confufed ftate, the reaper may lay it down in a rejrular 
does not leave fufficient length of ftubble in the ground and compad one. The fecond, or Anftri,n icythe is 
to hy the corn on when cut ; that it mixes bad weetl. fimilar to the former, except that the blade is larircr ■ 
with the corn, the feeds of which are fown the next confequently the wooden teeth, of which there** are 
year ; and, laftly, that the ufe of the feythe is prejudi- five, arc longer; the handle alfo is more Bat, and ra* 
•clal to tlic health of the reaper. ihcr crooked. 

Thefe ohjettions, however, are either of no weight, la the /Trjl, the handle at (fee fig. i.) » two Mila- 
or they aie made by thofe who are not acquainted nefe braffes (a), and nine inches and a half in length ; 

the 

{y) One hundred Mikincfe Ifrnji't arc equal to fifty-eight Engli(h yards and a half. 


Rasping. 




Piste 

XLIL 



R E C [ 395 ] RED 

Rraplnj^* the blade bch one brafs three niches and a half; the privinj^ ctiier of its fi.ljdiiiieoin aciil (Sec Chfmistry, I'.ciific*- 
piece 6f wood in which the teeth are lixed, one brafs Ifnlvx in iliis Snphl.) It lias hr i n iifiial to add ail 
one inch and a half. In the the handlers two alkali for this purpulc ; but has found it inucli 

braFea, and feven inches long; the blade, one brafa elc. more advantageoii;} to add a (abil ir.rc whicli might af- ^ ^ 
ven inches ; the piece in which the teeth arc fixed, tie- ford the reqaifite c-mritity of oxy^^tii to conviTt the 
•ven Inches and a quarter. The proportions of the other fulphiircous into the l\ilphuric aeld ; in wliieh date it 
parts may be conceived from the figuic. is not difpofed to rile and come over. X'arliiiH metallic 

The difference in the conilrudion of thefe two oxycls were liicd. amnug which the hh:ck oxyd of man- 
feythes makes it requisite to ufe them in a different gariefe proved the belt and the chi.ipefl. His procei’s 
manner ; but that will be better acquired in practice is as follows : 

than by precept. 8uch of our countrymen as are ac- The fulphiircous acid contained in anrcihf’Ld ether 
cuflomed to the ufe of the common feythe will very being neutralized with oxyd f ir.a'^gintfe, the fluid ij 
foon find out the moft convenient and advantageous decanted into a pewter veffil of the capacity td' lifty 
manner of ufing thefc new kinds of feythe, and of lay- ounces, which is placed on a w'^.ter bath, ^'o this vtf- 
ing down the corn properly wlicn cut. fcl a head and worm arc adapted, the hi'ur o\ wlmli 

It fiioiild, however, be nbferved, that in mowing paffes through a refrigeratory coni' .in»l} ii»| y.bt i v> iib 
grafs the feet arc kept almofi parallel to each other, water in a llrcam from below, which cniOs ili.- hv t.d 
whereas in reaping corn they fhculd be kept upon a water to flow off above, the dillili it.’on i. ilun y.-. 
line, one behind the other, thrufting the right foot for* formed by raifing the bath to a temp, ai'.n n 
ward, aqd drawing the left towards.lt. This is neccf- (i 13® Fahrenheit, if the decimal ihcnno.nir. i !;r lu • 
fary, bccaiife when grafs is mowed it is left to fall j off meant). The rectiilcition by thii trc.iLri iir >11 \]y 

where it is cut ; but when com ia cut, it is to be carried requires a day to coinpletc it. I’he il i v om « >i i Iw m i 

and laid in a proper manner againft that which is not ia of the belt kind, and the proiluct abo it 

yet cut, and which is at, the left hand of the reaper; more than in the ufoal mct!K;d with nioit ^y.d 

and if the feet were kept parallel to each other, the has pra^ifed this rnrtiiod with fiiccifi Lv ilii.c 

reader would be obliged to extei^yf od^ in years.— -yorfrwi// tig PJ:\/iqih\ /Jfr'il, i -9 ' 

' RacTiFrcATiOM, in geotnetty, i\ t.h.* 'MK.ii g o*’ n 

right line equal to a curve. Tlic rcdihc.ition of c iiv^i 
iaa brancii of the higher geometry, a Ivancli in wl.ii h 
the ufe of the invtrfc method of fluxions L cfpcciallv 
uicftii 

Tuaxav RED, /- evant-Rnt)t and w ,/•//- A*. 
the names indiflcrently given to that beauiiti.. _ 
which diflinguifhes the cotton manufadnre I in the Oi- 
toman empire, and tX jfjlracijn in the dominions (T Riif- 
fia. Wc have two accounts of the proccls t'F cormnu- 
Bicating this dye to the ftuffs ; one by PioFcfliir FalJai 
as he faw it praftUed at Allracan; the orher in the" 

92d number of the Annaks tie Ch\m':c by Chti/cn Fe- 
lix* As every thing relating to ulLful manulac^tnrfa is 
of general importance, wc (hall give pretty copious ex- 
tra&a from both papers. 

According to Dr Pallas, the dye fluffs employed at 
^'A^racon are, madder, fumach, gdll nuts alum, an infe- 
tior ktod of foda, and fifh-oil. The procels of dyeinir 
as foHowa \ 

is alfo fixed to two thick iron wires, of whicti ^ The, roots of the madder, when frefh gathered, are 

per one ia continued, to /, where it terminates in n abeWe each other in a itove, or in a pit dug in 

IQ the handle ; the other la fixed to the back of the yifedus earth which baa been flrongly heated. Earth 
blade. I'hc manner of fixing this gatherer to the Uadc iathen thrown over the madder, and it mull fwcat un- 
of the fpythe will be better underfiood by referring to til the ftove or pit becomes cold ; when the roots, tlic 
fig. 3. wh'ch reprefenta ope of the irons which, by fccond or third day, art taken from it, and cithci i'prcaJ 
means of a ferew, are fafiened to the back of the feythe. out or hung up to dry. When it is thoroughly dri^ d 
Thefc irons proceed from, and make part of, the up- in the fun, the madder is OTound to a very fine poi^dcr, 
right irons m /c', which feree to keep the gatherer as are iikewife the round leaves of the fumach (rhu co. 
extended. ^ ^ tinusj. The fi(h oil ia boiled from the entrails iff the 

This is a very Ample and cheap contrivance; but an flurgeon and other large fiibeB; and the proof of its be. 
attempt was made to render it dill more Ample, by fub- ing proper for dyeing is, that when mixed with a lixi- 
liituting for the gatherer two iron hoops, which are vium of foda, it muff immediately affume a milky ap- 
fhgwn in fig. 2. by the dotted fines k /, with a pearance. Should that not be the cafe, it cannot be 
crofs piece p which conneds them. ExperiAice, how- ufed by the dyers. 

ever, has fhewn, that the gatherer is in general prefe- The cotton to be dyed red is firll w^aflu*d cxcccding- 
rablc to thefe hoops, as it does not leave an ear of corn ly clean in running water ; and when the we^tlur is 
behind. dear, hung up on poles to dry. If it does not dry be- 

IILCTIFICATION of ether, a procefs for dc- fore the evening, it is taken into the houfe, on account 
SuppL. Vou II. Part I. 3 D of 










-of iivni 'ito' 

the poiat'of the bhde. /wAH^’ra 

the cloth, which U coarTe, lieht, and it 
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\\u\cj. of the falin-: Joa's Tj iTtnaikahle in tlw? country aiuiiiid ton yarn, piece by piece, into the dye ; turna it round Turkey- 
Ucd. Aflracan, auil a^aln expofed to ihe air r\cxt morninpr. backwards and forwards; preflen it a liiile with )iis 
' When ic IS ihoioujdily dry it is laid in a tub, and lidi- hands; ard lays each piece, one after the other, in 
oil Is poured over Vt till it v\ entirely covered. In thii pails Itaudinjr ready for the piupnfe. As foon as all 
date it mull llai.d all nij^ht ; hut iu the morning it is the cotton has received the firfl tint, it is hung up to 
hung up on poles, and left there the whole day ; and dry ; as the red, hi»wcver, is Hill too dull, the yarn, 
flu's p'-ocefs is repeated for a week, fo that the cotton which his been already dyed once, and become dry, is 
lies feven nights iu oil, and is expofed feven days to the put <mec more into the d y cm' np- kettle, and mull be left 
atmofphcrc, tliat it may imbibe the oil, and Iree itfelf there to fceihe for three hours over a ilrong fire ; by 
from all air. The yarn is then again can led to a dream, which it acquires ihit beautiful dark red colour which 
cleaned as much as poflible, ami hung up on poles to ii fo mucli fllcem*d in the "rutkey yarn. The yarn is 

now taken fioni the dye with Hicks; the fiipcrflmnis 
After ibis preparation a mordant I*', made of three dye wdiich adheres to it ib fhaken off; the hanks are 
matt rials, whleh mull give the grounds of the red co- put in oidcr, and hung up, one alter another, to dry. 
lour. The puWeriicil haves of the lumach a’^c fivH When it is ihorouglily dry, k is waflicd iu the pure 
boiled in copper kettlei, ; and when their colouring dream, and agiiii diicd. 

matter b ‘.s lietn fufRei^ntly cxlnded, fome powdered In the hill place, the above mentitmed foda is dlflbl- 
galls arc adihd, with whicli the liquor muH be again ved with boiling water in tubs deHiiied for ihatpurpofe, 
boiled ; and by th^jfc means it acquires a dark dirty co- and it is niiia! at AHrocan to allow 20 pounds of foda to 
four. After it has bten lulTicicnlly boiled the fire is 40 pounds of cotton, or half the weight. Large earth- 
taken from under the kettle, and alum put into the Hill en jarn, w'hich are made in t^crfia of very Itrong clay, 
hnt lidiior, where it is foon dllTolved. The proportion a yard and a half in height, alhioH five fpans wide in 
<.f theie rh»^cc ingredients cannot be afeertained, as the the belly, a.id ending in a neck a fpan and a half in 
dyers vary that proportion at pleafure. The powder diameter, inclofcd by means of cement in brickwork 
of the fiinnch leivcs is meafiired into the kettle with over a fire-place, in fuch a manner that the necks 9nly 
Uhs; the wall r is poured iu according to a gauge, app(mri>|h^. filled iifttb the dyed The ley 

i)u wluch m irks arc made to fliew how high the water of difiblveij. ioda*' Ujckifli and very (harp, i» 

■mull Haul in the kettle to foak fix, ciglit, ten, 5 cc. then filled 5 and fome 

MM !b of cotton ya^-n. 'I'he galls and alum are added in clcah>fk^ that the upper* 

ihe (lua .tlty of nve pounds to each pud of cotton. In mdft ibuoa qf yarn nqiay not Ke ttncpfereii .. A irit ia 
:i word, I'.K* whole mordani mull be fufficiently yellow, ibeiji in, tfeq fifeblacp bclo#, ind dooUmKC^'/pT’ 

Hionir, 1 <»f a«» a'ltingtnt tnHe. 24 hoi^i tndinthc.mckn the fteanoi 

Asf.H'U as the alum is difTolvcd, no time mud be from |l|ifa''^W4b'.ddl«|SSed tmong 
loll in ordr-r ih it the mordant m?.y not be foffcied to dtc'ipl. . Byahll boiljfw the. dye il 
cool. 'I'hc yarn is then put into hollow blocks of edt,; fttSte completely | 
v.ood Oiuord like a rrortar, into each of which fuch a peri^tiqp fat mattei!=;Whi^‘ 4 ilt' 

iHiantii) of the ni'julnnt has been poured as may be adherti jfiBf ' jatp U wafhed out. Nothing; Mfire, ia > 
lulTiclcLL to inoitUu the yarn without any of it being then 

hfi. A- Lon as ilu w^orkmau throws the mordant in* to rtrift it>|^„£ev times lit 

lo the moiiar, he puts a quantity of the yarn into it, to ^ ’ 

;in \ DiLlhs it duwii with hi.s hand till it becomes uni- llnito 

formly moiih-iicd, and the wliole cotton yarn has Hriick. purfoe-t; fiytutlukill ''proeck^ 

By this it acquires only a pale yellow colour, which, by t^n fell their, ctoifi as 

however, ib dvuable. It is then hung up on poles in tlUt ^ proper mawier. 

the fun to dry ; again wafhed in the itream, aim after- ^ The fbllowed in the Grecian manufaftorict 

wards (hied cmk'c more. tft the JLerkfit^ tfc dcfcrlbcd by M. Felix, fariee in fome 

'riie next part oi' the procefs is to prepare the Iliad- partienfars from this. The firft procefs is that of clean- 
lier dye. The madder, ground to a fine powder, is ing the cotton: for which purpofe three leys are em- 
fpread out in large troughs, and into each trough ii ployed; one of foda, another of afhes, and a third of 
poured a large cupful of (heep's blood, which is the lime. The cotton is thrown into a tub, and nioiHene(} 
ki"d that can be procured with the greateft facility by with the liquor of the three leys in equal quantkies : it 
the dyers The madder muH be Hrongly mixed in it is then boiled in pure water, and wafiied in running 
by means of the hand, ami then (land fome hours in or- water. 

dcr to he thoroughly foaked by it 'fhe liquor then The fecoi^d bath given to the cotton is compofed of 
alTumes a dark red appeal ance, and the madder in boil- foda and fheep’s dung diflblved in water. To facilitate 
ing yields more dye. life folulion, the foda and dung are pounded in a mor- 

A fter this procefs water is made hot in large kettles, tar. The proportions of theie ingredients employed, 
fixed in brickwork; and as foon as it is warpi, the pre- arc one occa of dung, fix of foda, nnd forty of water ; 
paied red dye i*i put into it, in the proportion of a each occa being equal lo about fifty ounces. When 
pound to ever; pound of cr>ttnn. The dye is then fuf* the ingredients are well mixed, the Hcjiior exprtifed 
fere«l to bivl Hrongly ; and when ic is enough, which from them is drained ; and being pomed into a tub, fix 
may bc^tried on cjflon ihrcids, the fire is removed occas of olive oil arc added to ic, and the wliok is well 
from under the kettle, and the prepaicil couon is iL- ftirred till it becomes of a whitiih colour like milk, 
pofited nea" It. Tiic dyer places liimltlf on the edgr The citron is then befprinkled with this water ; and 
of the brickviork tint ii;cloics the kettle; dips the cot- when the Ikains are thoroughly moiilened, .they are 

wrung, 
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vmnjT, prtfecl, riifl rxpofifi lo <!ry. I'lie fame batli ilic required tint. Tiie whole ait confirts in catciiliuj 'l-M.-key- 
muli be npeatfd three or rnur times, bceiiufe it is this the prt>iHi* : a larttiil wnikman, liierefoTe, nii^iL 

liqiHw which lenders the cotton more <)r UTk fit for re- W'atch with the iitriu)‘l alltntiori fir the mom* ni whe:' ^ 

rnvinj^ the clyc. Knch hath i.-. 'riven w-Iilt the frimc II- it is necLifaiy to lake oi;t tlic ojUoh ; aii'J he will la- 
qiiur, and ought to continue five or fix hourn. It is to ther biiiii his linnil th..ii mils ihai oopoi limit y, 
be obferveci that llic cotton, alter eat.li bath, mull he Jt appears th^t this l aili, v. l ich the Cirecks think 
dried wiihout btir.g waHied, aa it ought not to be of fo much import.* iwe, might be fiip'dieJ byahyef 
riufcd till after the lart bath. 'Vlic ccjtton is then as foap ; and it in proliaLle that faponaccniis w^ter would 
v hitc as if it had been bleac hed in the fields. give the colour more hnghtnrfi and jinriiy. 

It may be fiippofe J that the diirg is of no utility for M. Ftlfx leenis doubtiul whether the ali- 7 ,ari c.f the 
fixing the colours: hut this fuppofition would be rafh ; Gitiks be llie fame plant with the ICinopean m.-.dder. 
for, as ^1. Felix oljferves, it is well known that this It it be, its fiipcriority mull aiile fnun ihe mode iu 
fuhilance contains a great quantity of volatile alkali in which it is cultivated, and the miiljod eiyqdoyed todiy 
a difengagtd ftatc, which has the property of giving a it. 'I'he ali- /.aii is not collected till tlic fifth or fixtli 
lofy line to the red. II is tlicrefore probable that it is year of its grow'ih, when it has acquired Its lull ftrti.gih •, 
lo this ingredient that the red dyes of the LiCvant are and as it in the woody part of the roots which &iiurds 
indebted for their fpleiidour and vivacity. This much, the greattll quantity of colouring particles, ihis mull 
at any rate, is certain, that the Morocco leather cf the give it an obvious fuperiotity over madder, whii !i is 
I-cvant is prepared with dog*8 dung ; bccaufc it baa colle£led licfore it has arrived at maturity, 'i'l.e mode 
been foimd that this dung is proper for heightening the of deficcation contributes alfo, in the opinion of cm 
colour of the lack. author, to impiove the quality of the ali /.ari. 'J’hc 

The procefs of galling, which follows the bath of Levantines dry it in the open air ; and this operation 

dung, is performed by immerling the cotton in a bath is eafy in a country where great drynel's prevails in the 
of w^armf water, in which five occas of pulverifed gall- atmofphere, while in our da.mp climates we are obliged 
nuts have been boiled. This operation riders the to dry the madder by flovcs. } lence it hanpens that 
cotton more fit for being faturated with the.e^ur^ and the fmoke, which mixes itfelf w'ith the cold air, and 
gives to the dye more body^aiMt ftreogth* After tlie penetrates the toots, impregnates them with fuliginous 
galling comes alummgi lii panicles, which alter the colouring iubilauce ; an acci- 

ap' interval of two dent which does not take place w hen the madder is 

the cotton into a iMtth of water io wlneh;£fe,bce^.of dried without the alTifiauce of fire, 

alto bayc bfeen mfufed, mixed with witter For the phllofophical principles of tbefe proccFcs <>f 

iJkidiftd by a icy of foda. ittoing mw be per- dydng, itt: Anmal and P^e^etabk Sriur in ihib 

wjtb. care, as it it this V^ch makes Sup^iment. 

patttcl^ cototo (kA wi\& the. REDINTEGRATION, is the taking or fi’j ling 

them in part ftto the integral or fioent again from the iluxion. 

the VMien tke feodnd afiittog fiiiMbed, Fluxion s, EncycL 
' toftto; i^.v^ung) i% is then pmj&dY.aim]^i to foak REF1..ECTOR for a Lie n T- HO vsK, is ciimpokd 

ofa number of fquare plani giafs minois, fimilar to 
^ thofe with which Archimedes is laid to have fet fnc to 

"Tic Roman ficct at the fiege of S>iacufc (See Burn- 

ebtors, ^ey pill lb a ing, Encyd ) Each of tlufc inirrois is about an inch 

ter, and occatofa tto fquare; end thc 7 sire all difpoied clofe to each other 

s^rf,or (AHiting cdour, and wbtcii fit io the concave of a parabolic i'egment, formed of ilucco 

under the name of maddef* T1\e lhaddnr,*ili|i|ij? being or any other proper bed. Stucco has been found to an- 
pulvenTcd, Is moiftened with one ooca o£, fheep’s fwer the purpofe bell ; and is accordingly employed in all 
blood. The blood ftrcngthecs the colour, aiid the the reflcAors of the liglit-houfcs erected by Mr Thomas 
dofe is increiued or Icflened according to the fhade of Smith tinplate worker, Edinburgh, at the cxpence, and 
colour required. An equal is maintained below by the authority, of government This ingenious and 
the kettle, but not too violent ; and when the liquor modeft man fecma to have conceived the idea of illumina- 
ferments, and begins to grow warm, the (liains arc ting light- houfes by means of lamps and reilcclois i:i- 
then gt^dnally immcifcd before the liquor becomes loo Scad of coat- fires, without knowing that fomething of 
hot. I'hey arc then tied with packthread to fmall rods the fame kind had been long ufed in France ; he has 
placed crofTviile above the kettle for that purpofe; and therefore all the merit of an inventor, and what he in- 
flhen the liquor bolls well, and in an uniform manner, vented he lias carried to a high degree of perfection, 
the rods from which the fkains were fufpended are re- His parabolic moulds are fiom three to five or fix 
moved, and Iphe cotton is fuifered to fall into ibc kettle, feet in diameter ; and in the centre or apex of each in 
where it rr.uS remain till two- thirds of the water is eva- placed a long (hallow lamp of tin plate, filled with 
]N)ratrd. When one thiid only of the liquor remains, whale cnl. In each lamp are fix cuiiou wicks, almoil 

the cotton is taken out and wralhed in pure whaler. contiguous to each other, which are To difpoied r.s to 

•'I'he dye is afterward-? brought to perfrdtioii by burn without trimiii ing for about fix Ik: ms. 'L'Iil l/gfit 
means of a bath alkahFd witVi foda. Lhis manipula- of tbefe is refit 6led fiom each mirror fpread ovci tlie 
t ion is the mod difficult and the moll delicate of the concave furface, and is thus nkiihiplied, as it \vcrf, by 
whole, becaufe it is that which gives the colour its the number of miirors. TIk* lliiceo moulding i; co- 
ionc. The e<iiton is thiown into this new hith, and vered on the back w'itli tin ijaic, iro.n which a tube, 
maie to boil over a Heady lire till the colour afi'umcs immediately over the lamp, piocceJs t*) tlie luof of the 
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light rov*m, ar.J fcrvcs as a funnel, tliroujirli which the the ullicr otUumI properties of folli)w: the re<l rayUf 
imt'kc <fcapC8 without fiillying the faces of the minor?, having moll reflexity, and the vicilct Icall (See Phtiofe* 
Tlie liglit-ioom is a cupula or lantern of from elirl«l to phual T'rnnfatVuiVs^ *797* P* Iiron;'harn 

twelve fiile?, cofupofed entirely of giafa, fixed in call- iron has denoted this properly by the tlirce wordn, rj'rau* 
lianu‘. or hilhe?, and roofed with copper. On ciicubr anti ; b*it no the power is the Itimc, 

hencht's palTing round the inlide of this lantetn, at there is no occafion fur difltrent names. Some [»hiIo- 
; licuit elp^htciu irchc? from the glafs frames, are placed l<‘plierB have refilled to adrr.it this as a new property 
the rcrieiJtors with their lamp?, fo aii that the concave we have not vtrifud it by ixpenmtnl. 
furlaces of two or three of the refit Aois fiont every KKFK AC'i’J(’>N of altitude, is the arc or poi- 
point of the compafs, and throw a hhc/e of light in all tion of a vertical circle, by whicii the altitude of a itai* 
'lire^b’ons. In the roof immediately over the centre of is increafed by the r«.fra(fti(;ii of light, 
the room is a hole, through which pafs all tlie funnels RphRAciinN of yjf a tji on nmf D.fcrnpon^ h an arc of 
;'iready mentioned, and whicli ferves likewife to admit the equator, by winch the aftenlioii and dtfeenhon of 
frcih air to the lan\pa. ^I’his light rcom i:* firmly fixed* a Itar, whether right or oblique, is increafed or dimi- 
on the top of a round tower fo as to be immoveable by niflied by the refia^!\ion. 

the weather; and the nurnher of the reflectors, and the RFh'ft^jc*noN of J^Lrlhiaffnis is an arc of a circle o/ 
height of the tower, are lefs or greater according as it declination, by which the declination of a liar is increa- 
>s the intention that the light (hould be feen at a lefs or fed or diminidied by refraction. 

a g! eater diitance. Rsfraction of liaiUufle^ is an arc of a ciicle of lati- 

A man judging from mere theory would be very apt todc, by which the latitude of a iUi is increafed or di- 
to condemn ligdit-houfes of this kind ; becaufethc firm- miniflied by the refraction. 

vil building fliakes in a violent (torm, and bccaufe fuch Rjit'kACT-iON of LonghuJof is an arc oF the ecliotic, 
iliakiiig, lic mii*ht think, would fometimea throw the by which the longitude of a ftar is ixKreafed or dinii- 
^holc ray? of light into the air, and tht>s miflcad the- niihed by means of the refraAlon. 
hcwildcnd fenm.'m. This opinion, we know, was adtualty Terr^ia/ XMi‘'MAcrioj</f is that by which terrcftrial 
i.ntertained of them hy one of the profoundeft philor (»bji<^ a|toitar tO be raiftd higher than th^y really are,, 
iophirs and molt feientifle mechanicians of the age. itt ' ihe quantity of this rc« 

Experience, however, has convinced him, as well as the frad^oioit ts , Nfa^elyne at one tenth ; 
public at hrge, that fuch apprehenfions are groundlefs, by by De Liamhre' at- 

.Old that liglii houres with lamps and refledors are, in^ ohe-eieW^]th | ai^ a twdfth difftancm. 

every point of view, prcferr.hlc to thofe with fires burn* of the 0t^!^;6ti>i[etved, ^pi^Qed lia d^tgrees* ctf ji 
iiig in the opin air. They arc fupported at much lefs drchi. is there eaii: be 

expence; their light is move biilliant, and fecn at a* 'ihill 

greater dillHiice, whilll it can never be obfeured by ttate of tM^moTpbl^V ^bicfc ia ^ 
r beaten downi on the Ice fide by a violent gull HeQce';fem^ finglihir elTc^s of it 

and what is perhaps of ftill greater import* which is worthy of ftoticeV ft; it 

....V. , reflectors with thtir lamps may be fo varioufly from ^i^jjP^v3^^hiCal .l!*rttifa&iQiia of 
placed, that, as Mr Smith obferves^ one light-boufe can* I! letter^ 

not be millaken for another. If we add to all this, that J 

ilie lamp? do not Hand in need of trimming fo often as- 1. ^ 

open lire:, require fuel, and that the light man is never 

ixpofcd tit her to cold or to wet by attending to his duty, Parhde, cl^^tb the* 

Vi. mull be convinced that light hoiifcs with refledors lea fouth, my attedtibn Was« 

a-c much Itf^ liable to be negltdled in ftormy weather racited running down to the 

;b.in thole with open lires, and that this circumflance fea-fidc. the reafon, T waa informed* 

ulonc would be enough to give the former a preference, that the, coaft of Prartce was plainly to be dtllingutlhed 
alinoil incalculable, over the latter. by the naked cye. I immediately went down to the 


It has been prnpofed to make the concave fur&ce of (hore, and was furpriTcd^to find that, even without the- 
the parabola one fpcculum of metal, inflead of covering aififlance of a tclelcope, 1 could very plainly fee the 
it over with a multitude of plain glafs mirrors ; or to cliff- on the oppolite coall ; which, at the iicareil part, 
climinifli the fize of each mirror, if they arc to be re> are between 40 and 53 miles diilunt, and arc*n6t to be 
tallied in preference to the metallic fpeciilum. To every discerned, from that low lituation, by the aid of the 
man wlio has but dipped into the fcience of option, it heft gtafTes- I'hcy appearca lo be only a few miles off, 
mull be obvious* that either of thefe altcrationd would be and feemed to extend for fume leagdes along the coaft/ 
wrong, i’he brightcll metal docs not reflect fuch a I purfued my walk along the lho;c caltwa»-d,' clofe to 
quantity of light as well foliated clear glafs ; and were the water’s edge, conveifMig with the fdi*on6 and fiiher* 
the ii/.e of the mirrors to be diminiihed, the number of men upon the fubjedt. 'They at firft could not be per* 
joinings w'ould be increafed, in each of which fume fuaikd of the reality of the appearance ; but they foon 
light is loft, not merely in the learn, hut fiom its being became fii ihoioughly eonviiictrf, by the clilfs gradually 
almoft impoffiolc ro foliate glafs pcrfeClly at irs edge, appearing piore elevated, and approaching neaier, at, it 
REFLEX rrV, a word employed by Mr Brou rhrm w’lre, that they pointed out aiiwl named to me the dif- 
to dcnolr a property of light whuh caufes the iliffcrcnt ferent ijkices they had been accullomed to vifit ; fuch 
rays to be afted upon ihy bodits, and I 'l bigin to be rt- as the ilay, the Old Head or Man, the Windmill, &c. 
fradled, rcfltdled, infledted, and defl-.-Citd, tt dittVrent at Boulogne ; 8t V*dlery, and other places on thecoaft. 
diilances* This proptrty follows the fame law that of Picardy ; which they aftewards confirmod when 


they 




REG 

they viewed them llirotigh their tclcfcopcs. 
obfervations were, that the placed appeared as near as 
if they were failing, at a fmall dillance, iiUu the har- 
bours.*' 

The writer of this extraft was W. I.atham, Efq; 
F. R> S. ami A. S. who adds, that tlic day was ex* 
Iremely hot, that it was high water at Haftiiigs about 
two o’clock P. M. and that not a breath of wind was 
itirring the w’holc day. 

RKGIS (Ptter Sylvain), a French philofoplier, and 
great ptopngator of CaitcfianiTm, was born in Agenois 
16^2. He cultivatid the languages and philoiophy un- 
der the Jefutts at Cahors, and afterwaids divinity in the 
univeTlity of that town, being dcfigiied for the church. 
He made fo uncnmmon^i progrtfs, that at the end of 
four years he was offered a dolor’s degree without the 
ufual charges ; but he did not think it became him to 
accept, of it till he had dudied alfo in the Sorbunne at 
Paris He went thither, but was foon dirgtiftid with 
theology-: and as the pbilofophy of l)ea Caites began 
at that time to make a noile through the lectures of 
Rohault, lie conceived a talle for it, and gave bimh'If 
up entirely to it. He frequented thefc kftures ; and 
becoming an adept, went to Toiiloufe in^ 1665, and 
read ledures in it himfelf^ Having fioe 
and fluent manner, and a happy of 
underAood, he drew all 

the learned* the ecckfiafti.c|^ 3vbo 

now ail affe^ied to 
a$8o he rc^rned tp, rariif 
bh^ytM&cjbi that ibo fticktere liir 
M b« wrmed. They ap|6lied.[to the an^pilhojp at 
w|id. tliotight it vitf tl|<. of the 

to ihele^iiwi; wW^^Ajpcoidiariy 
fcTCFal inOethv* 4 . TmtJifhole U& 
In pio^gatiog 
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fev^rotpiem in defence of fihffyl 
difpiitca with M. Huet, Du HaId,... 
others.' ’His works, tliou;gh,awi:^.jy, 
and learning, have been difregaro^ln,^.^^ .^^^ 
the great mfeoveries and advaticetoeiH m jph^^ 
knowledge tliat have been fince made. He dtra in J 707* 
He had been chofeii member of the academy of fciencca 
in 1699*. 

REGULAR aonv, called alfo Phtonic Body^ ta a 
body or folid comprehended by like, equal, and regidac 
plane figures, and whole folid angles are all equal. 

The plane figures by which the folid is oontatned 
are the faces of the folid ; and the tides of the plane 
figures are the edges, or linear fides of the folid. 

There arq only live regular folids, viz. 

The tetrahedron^ or regular triangular pyramid, ha- 
ving four triangular faces ; 

The hexahedron, or cube, having fix fquare faces ; 

•The oAahedron, having eight triangular faces ; 

The dodecahedron, having twelve pentagonal faces ; 

The icofahedron, Iiaving twenty triangular faces. 

Befidts thefc five, there can be no other regular bo- 
dies in nature. Sec Platonic Body^ Suppl. 

REGULUS, ill aftronomy, a Aar of the firft mag- 
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in the cci.fltilation J.eo ; i ailed alu*, Innii 
fituation, Lnr I.eoms. nr llie 1 Ihart : by the A ' 
ciUr ; and by the Cltiihleaus, Kulltlmd^ < i* 
Karlekciul ; fruin au opinuni uf its ii-ilutncing tile ar- 
fairs of flic heavens. 

REID (4 hnmas, D. D.), fn will known to tl'C 
public by his iioial anr inct:\»'hvr!i\.l wiltiiiL*', v is tl e 
foil of tlic Rtv. jiil.b ntln ilcr (J ilu* tf 

Straehau, in the ctninty if K,:ii auline, Nmth 

His H'Othtr wns the daiMj.tn of l)a\id (iiej, 0 )iv, 
of Kiiiiirclic, of wfu^m fomc Meouiit Iin-, bui ^ 'un iii 
this SvJ ^ and flfiir to l)a\:d, J.mcF, ami t'imrles 
Gicgoncs, wfio were at the I’amt tine pi(»K!'i»i^ 
aflronomy, or mathematics, in the urivLiUi-es ot 0>.- 
ford, Edinburgh, ai d St Andrews. 

He was born at the parfonage iiot.fe of v^ime? -n .'m 
A piil 171 c, and received the rndiix.eiits of hisii!h..i. 
tion at the parifh hdiool of Kmcaici'ni-onul. .\r if. : 
period the paic.-ehiiil ichools of Scollai.il were vc»y i' - 
perior to what they arc now; and ymuiir n'jn xml-: 
from till. ni to the univerfity well fu/niihti! wuliyl.i!*. 
logical kariiing. 'i he piogrcls if t.’-nij; Rcii 
have been rapid ; for he Wc-s len.OMd !io;n fclm I t , 
the Marifchal College, Aberdeen, whtn not n.Dn thi.i 
twelve years of age ; and we have m ver ln.ai .1 i! ; t I... 
was admitted hiLo the univulity before he w? 
to proht by the leCfurts i>f the p’l KlTors. On iiii 
trary, he foon difplaycd the genius of his mot her’. l„. 
flfiily, and fhonc confpicuous among the Ihidents ot ma- 
thematics in a college where that fciencc ha., been ;:t a!l 
times cultivated with <irdoar and ImceG. 

After the ufual couifc of four years employed in tlu' 
ftudy of Latin, Greek, Matliematics, and Phih/fopliy, 
he probably took his degree of M. A’ which at ihat 
period, and for a long time fuHeqiient to it, 
univeiiiil praAice Fli the imivcriity of Aberdeen, a'.d 
then commenced the lludy of rheology. In due time 
h« was licenfed to preach the gof^xl accoid-ng to the 
forms of the chinch of Scotland ; hui continued to rc- 
fide for fome years in Aberdeen, cultivating his iavotii nc 
Icience, mathematics. 

The mathematical chair in Marifchal Co!!igc w.'.n 
then filled by Mr John Stuart, a n.an of great emiru.ic 
in his pvofeAon t but who, like many oihei piDii mul 
matbematiciaiis, was not happy in hie nude i.f com.m 
pleating fciencc, at kail to the dnlkr part of his pno.b. 
Mr Reid occafiunaily read lectures for the pvokfh r ; 
and a friend of our’s, by no means dull, has uficn 
heard to exprefs great fatkfa^tiou that Mi Stuaii w .n 
kept a whole winter from rhe Ichook, when h< 
ftudent. and that the clafs w’as taught by Mr J^eid. 
•* Had it not been for this citcurnlfance (uid he) [ 
fliould never have iinderllood more of maihematio than 
the firitfix books of Euclid’s tlemcms ; hut Mr Rm! 
had the faculty of making every thing intelligible to 
the ftudentS/ which he clearly appreheridi d himlclf.” 

He could not, however, fpend his life in the ftudy 
of matliematlcs, and in reading barren Icdlurcs for oth.i r 
mcn.^ He had been educated for the church; and it 
was in the church only that he had the profptrt of 
gaining a livelihood. He was accordingly prefenred, 
wc know not in what year, to the church of New 
Machav in Abctdeenftiire, at a time when the gooil . 
people ot Scotland were very far from being rcconcilei' 
to the rights of patronage ; and the confcipience wua, . 

that 
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V that hi$ f'jtiltiiH ht iret v.*lili riMrjli popular oppcfition. 

Even a little ispl U ok nlaci: 111 t!;c chuvrh at his c)»c*i- 
iialinii, hut he iv.lred the . fl' iboiir. of hi<» t:<5ck 

by I lit (tt'ile. his aek^»o^^led^^( worth, and bis un- 

V'eiiMtd rtt^.n:ion to all ihtir wants, which h.f was tvtr 
ready to relieve to the utmoil cxieiit of his abilities. So 
deeply retried indued their rt^ari for hhn ?t laft, 
that, though it is now aliroft half a cfriTuiy Tneu his 
lelalion to the pa» ifli of New Machar reaUd, his mr- 
Tiiovy continues to be revered in that naiilh even at the 
prelent day ; and the following anecdjtc evinces that it 
is not revered without rtafon. 

A man who, from being in decent circnni dances, and 
a member of the kirk filTion (See Pri shyti-rians, 
JCnryi'/ ), when Dr Reid was miiiifter, had become, in 
}i:s ol<l age, poor and infirm, ohleivcd to the then mi- 
iiilUr cf the pariOt, that if he were able to go to Glaf- 
gow, and make his cafe known to his old friend and 
pallor, he was fure that he would get fomelhing done 
for him. T'hi.s obfervation was reported to the Dodfor, 
who iiillantly rccollet^ed the man, though, in all pro- 
bability, he had not thought of him for thirty years; 
and he fettled upon him an armual pention of ten 
pounds, which was punctually paid as long as they both 
Jived. The pride of fciencc had not from the mind of 
this great nun eradicated the amiable fympathies of 
humanity, nor had his philofophic fame made him over- 
look the iinafpiring duties of the Chriitian pailor. 

In the year I75f« about the beginning of the fclfion 
nr annual term, one of the profeflbrs of phtlofdphy in 
Ring’s College, Aberdeen, died ; and his death being 
uncxpcAed, prefented to the other members of that 
learned body fomc difficulty in carrying on the ufual 
com le of education for that year. At this our readers 
will not be furprifvd, wlien tliey reflet on the mode in 
which fcience was taught in that univcrfity ; for he who 
could with propriety be placed in the vacant chair, mult 
have hccii qualified, without much previoos preparation! 
to read lc6t(ires on Logic, Ontology, Pneumatics, 
Morals, Politics, Mathematics, and Natural 
Phit or.oPHv (See Gerard, in this Suff>L), In fuch 
a plac'^ ns AbeTdcen, it is hardly to be fuppofed that 
there was a fiiigle man unemployed, fo completely ma 
Her of all tliefe branches of fcience, as to take up the 
clafs where it was dr opt by the deceafed profeflor, and 
carry it fuccefsfully through that icience, whatever it 
might be, in which, at his death, lie chanced to be lec- 
tin ing. It occuried, however, to the prircipal, and 
fome of the profefTors, that the inliiiifcr tvf New Machsr 
was fuily equal to the taflc ; and the late Dr John Gic- 
'.rory, then proMfor of medicine, and the Ktv. Dr 
Macleod, the prefent fubpriiieipal of King’s College, 
were deputed to vifit Mr Ktid, and icqueii his imme- 
diate acceptance of the vacant piofeffiufhip. He yield- 
ed to the rixpirll not without lomc heiitation, and was 
admitted profelTor of philoiophy on the a 2d of No- 
vember. 

IJc w^as now in the very fituation for which N-iCurc 
feemed to haiwe intended him. lie hid not only an 
opportunity, but it was his diuy to cultivate the Ifience 
to which his attachment was fo llrong ; and the dulica 
of his office made him tuiri uis attciiiiou 'r^ore clofcly 
than tie fiad hitherto don . lo anoihei tei«Mije, in wl it h 
he w*as deftintd to makeu more coni; icnoiis 1 gure than 
hr fur made even in hi* favourite maihcinatica. 


It was during h's profcfTorfhip in the iinivcrfity of 
Aberdeen that he wmte his “ Kflay on Qiiaiiliiy,” 
winch was ]niblinjcd in the 45th \clume i>f the Philo- 
fophical 'r»anlae^ii UB, and is pc»h?.t)s the fuull fpeci- 
mcn of nictaphyhcal rui^thiniatics, if we may ide Inch 
ail expreffion, that is exi.'*nt in oiir own or in any other 
language (St c Q^uan I n y, /wjr/.). It was during 
tht f<)inc ptrind that he puhliOied his “ Inquiry into 
the Human Mind, on the Principles of Common Senlc 
a work of ur.cjucfllonaMc inti it, which has contributed 
more than aiiy other work whatever to give a rational 
turn to mctapliyfical ipeculaiioiis. It was about this 
period that the degree of D. X 3 . was cunfcired upon 
him by his mother- college. 

The well earned fame of Dr Reid attTa£led the at- 
tention of the univerfity of Giafgow to him as the lii- 
telt perfon to fucceed the celebrated Dr Adam Smith ; 
and he was admitted profeflbr of moral philofophy in 
that univcrfity on the iith of June 1764. There his 
attention was not dilhadled by a multitude of fciences, 
which it was his duty to teach ; and he had Icifure to 
improve his metaphyfical fyltem, though he continued 
through life to amufe himi'clf occafioually with mathe- 
matical fpecttlations. 

In tbe.ycat 1773 appeared, in Lord Kaqies’s 
the £itftory of Mail! a brief Account of 
ArtftmeV Xogio ; by Dr Reid.’' It 

would: fem rather 

reludandy) with the iblicitfL* 

of 'the Skeit;hes. Ih 
attwp^iiii9^{fii^.h^ gw foRK account of 
lyti^f tad M tj» topics of Ariftotk^iogeoUity 
me to have, aonkifeiil; to 

read the tad lo tMb4b^d 

tdiigible« yet.tay coinage and .paticoce iikiii!^ 
befoirtriha^ dooev* Why ftooM I thfow i^^ 
lime OCteotioB upon a tidag 

If I thede ages lifhea dm 

Ariftodefi 

in ghijikltq^ iM'to 

ijad'fcfs,"’! 

Such r^wmiis as 

tbefe of my rcfolution, when the 

Oobl. All I can fay is, that I 
have different books with care, 

-fome acd fome perhaps not at all. I have 

glanced ‘Oyer the whole often ; and when any thing at- 
traded my aiuntion, have dipped into it till my appe- 
tite was fatisfied.” 

Notwithftanding this modtff acknow^Iedgment, we 
are not fure that any one of Dr Reid’s pvblfcatioiis 
does him greater honour than his vcry'perfpicuous view 
of this ffupendous fyftcm. Having ourfclves occdloo- 
ally looked into the writings of Aril! otic, wc fhould 
not htfitate to fny, that it ib by .much the bed analyfis 
cf ihefe writings that w^c Inive anywhere mot with, even 
though we could not corroborate our own opinion by 
that c,l' uliitr niwii much more converfant than wc are 
w’ith the oracular language of the "itagyritc. But 
when it is kuowu lhaft ll>e lute Dr l)oig or Stirling, to 
wiMur. G»^cek *W3B as familiar as his mother tongue, and 
ail tquaily learned Dodor of Oxford, wlio has Itccu 
nadir.g Aiidotle ever fince he was fourteen years of 
age, tgritd in opinion, that a moir accurate view' of hia 
logic could not be given in tlit fame compalb than had 

hi en 



R E I 


[ 399 1 


R E I 


Relii. been prlvrn by V>i- Held, we may fire’y afarm, with fomc 
degree of conlKiencc, that ihit fniAll work adds much 
to tilt fame nt nur cvlebraied coinitrytTian 

Thoiigli Dr Ru’d'ft health coniiiuinl good, and h is 
mental facMiUies unimpaired, till a very (h»iri time before 
hfs death, lie cer.fcd for fomt years to read leftures from 
hill profefrorial chair, employing that thne in p’-epara- 
tions for eternity, and in lilting his knures foi the 
prefs. TbiTc were publilhcd in two voliinies 410 : the 
the tirft in 17H5, undei the lltk of “ ICflay^ on t’ue In 
telleihnl Powtrs of Min,*' dedicated to his friend.. Dr 
Gr^'gory and ProfefTor Stewart, both of the iiniverfity of 
Ediiihingh ; and the fccoi d in 17*88, under the title of 
Efiays on the Aftive Powers of Man,** without any 
dedication or pic face. ‘He continued to enjoy the 
fame acquired by thii* work, us well as the affectum of 
his friends and the reverence of the public, for eight 
years, dying at Glafgow in the end of September, or 
the beginning of OAober 179^1 the 8 7 ih year of 
his age. 'He had been married, and he left behind him 
one daughter. 

To do juftice to the biography of fuch a man at 
this, we fhoiild here attempt to draw his xiitclled^ual 
character, and to appreciate the merits of his. works; 
but v> perform this talk in a manner allf ail! yiM^thy of 
him, or we of ourfelves, 
than our litnits permit us to afloi 
kind and our readers wfll 
may confidently 

cilxtt^be on. workii, by a mii kM 
bbth, than die writer ojf tht 


the obje^ 

"fhey'^l MtSisre find 
and' tbd^; i^rbfoiindeft fpeculkinkil|p 
bv the conftHnt ufc of wordiin-pi^' 

We think, indeed, that in this' 600 ( 19 ^ 
chief merit ; for, except when tre^ih^ of 
of power, he feema not ^0 have added inuch ' to What 
certainly may he found in the writings of Locke. 

Let not our readers fuppofe, that by this obfervation 
we wifh to detradl in the fmallelt degree from our au- 
thor's ftfme, or to leflen him by comparifou .vich the 
Englifh philofophcr. If on meic topics of fpeculattye 
. fcience, he appears to us to have thought as Locke 
tlloiight,it is on the other hand certain, that the greater 
part of Locke's dix^rines may be gleancH from the logical 
ar.d metaphysical writings of Bacon, Hobbes, and Des 
Cartes. Nor need this furprife any one ; .for he who 
refltAs a moment on the fubjecl, miift perceive that 
fuch a coincidence of thought in mctaphyfical fcience 
is Anong men of eminence tilmoll incvilihle. «Of mind 
and its powfeis— the fubjeit of that fcience — we neither 
know, nor can know any thing, but by patiently at- 
tending to the oprration'i of our own minds, when we 
fee, hear, feel, think, reafon, and wlM. &c. : and it is 
obvious, that every man who is capable of fuch p.uiciit 


attention, and doe? rot labour under the hiss of fornc 
prejudice, rr.uft view tbtfe nntralioas in the fame way. 
i he great fnpcrioriiv ‘ i Dr Keid i»Vk:r his predeceFot.';, 
in this depaitmcnt of i'nence, appeal tv) have liecn this, 
that he appreheiuled llie operatiiMis uf his own mind 
with a rlcarntfs, which gave to his language a precifion 
and peifpiciiity which the language of Locke certainly 
dots not pofuTs 

In the Eflay or. the Hiimnn Dnd' 1 finding, the teim 
fVrfi b.metimcs fignifits a mstcri^l Oibl^incf, fotnetimes 
the qualities of that fuldlaiv'c, fometimes tlic concep- 
tion of thefe qualities, fometinu*:, llic. power or facidty 
of the mind by which we ronrtive a thing, fornctiUK.s a 
perception of fenfe, and fomtlimc:* an intcIleiMual no. 
lion. Hence the ambigidiy of terms which runs thr^>' 
the whole of that immoiial wotk, has furnilhed h uh 
the author's friends and his enemies w'ith an oppo*tij> 
uity of attributing to him periiici ms doi^nnes, wM.-i* 
we are perfuaded he did not maintain, and whicii, \/c 
think, a patient analyfis of the eflay mud convince every 
man that he did not maintain. From this ani'r, guliy 
the writings of Dr Reid a’^c pcrfcd^ly free. His doc- 
trines, whether w'cll or ill-founded, can never be miftin- 
derftood by him who is delirous to iinderilaiui them 
and he who knows hoiv much perfpicnity of flylc de- 
pends upon accuracy of thinking, wnll not deem us enc- 
mies to hts fame for having fud that his chief merit 
confifls in the precifion of his language. 

He has been much cenfured by fome, and much ap- 
plauded by others, for introducing the plirafc cjm^nov. 
fiff/e into fpeculative philofophy, as the proper r.ainc ot 
that faculty of the mind by which \vc apprelifrid fiift 
truths; but he is on this account entitled neither to 
praife nor to ceiifurc. He adopted the plirafc from 
others ; and has proved, by the mod unexconnonahle 
apthorities, both ancient and modern, tint it miy wiili 
great propriety be ufed as he has 11 fed it. Wlicilier 
the a.dopting of it ihiq works of fcience was nccc^fary, 
is aaother qiieitioh, on which we h-s.-c given oiir opi. 
nion clfewhere; it is fufficient in thir' place to vl.iJicatru 
h »8 ufe of it, cfpcciaUy in his latter viniks, fso.'ri ninh’- 
guity. 

Candour obKge.s 113 to acknowledge, that lie l.^is ad- 
vanced fome doctrines which we cannot adnvt as true 
Though not in general partial to Locke, he hns ai!o!:t- 
cd his notions refpetting our power of abllraction, wrrb 
hardly any other variation than the fuhftinuing of tii : 
term concepthni for Locke’s favourite phrafe He. 

has likewiu: endeavoured to prove, that wc may d dind • 
ly conceive what cannot polTibly exift. Thclc r i.iiake?. 
for fuch they appear to us, we have pointed oi.i elfe- 
wherc (Sec Metaphysits. Part I. Chap, iih ?.ud iv. 
I^icycl,)i but they arc infinitely more tlnn counterba- 
lanced by hia clear, accurate, and fatisfaftory difonduioii" 
on our notions of adive power. Had Dr Rtid never 
written a fcntcnce but the eflay which treats of ihi^ ck . 
licate and important fubjcdl, he would have been tr - 
titled to a place in the very firft rank of ufefttl meia- 
phyficiaiiB ; for, previous to the appearance of his wtuks, 
we had nothing written dircAly on pouevr but contra- 
dictory and unintelligible jargon. Wc recommend ihc 
fCT jous pcrufdl ot* this cifiy, the firft in his fc^^'iv.! vi^. 
Inme, to fuch ol our readers a^ fancy that they d !liiicl- 
l> conceive the povvers of chemicsl agents, and that in- 
l-iiigcucc dud volition uuy rcfalt from any mtclunical 
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or^^ai.iz'.iicn, or any comljinat/on whatever of matter This John JamoR Rci/kc mull not be confounded with Remon- 
and nu>tion. ^ redor of the college of Wolfenbuttcl, who ^^''*[*** 

RlilSKE (John James), a moft profound fehosar was alfo a learned man, and publllhcd various woiks*. RcpiibU- 
and higacious critic, was born in 1706 at a fmall town REMONSTRANTS, in church hillory, a title earn/* 
of the duchy of Anhalt. After ftrugglinjc with feme given to the Arminians (See that arti>.le, Encycl.) by 
difficulties in his fchool education, in which, however, rcafin of the rcinonftrancTC which, in 1610, they madc!!^. 
lie, by perfeveranct, obtained confideraUc iidvaiitages, to the States of Holland, againfl the fjntence of 
he went, in 174^, to Lcipfic i where he continued, for fynod of Don, which condemned them as heretics, 
the fake of Hudy, hvc years. Here he accompliflied Epifeopiua and Crotius w'cre at the head of the /?«•- 
himfelf in Arabic, and trauilated and pubhflied a book mjnjlrtmts^ whofe principles w^cre firfl openly patron- 
(Vom that language. In order to profecute his iludy ifed in England by Archbifho]) Laud. In Holland, 
of Araliic with greater cITctt, he travelled on foot, and the patrons of Calvfnifm prcicntcd an addrefs in oppo- 
with many difficulUcs, to Leydcii. Here he was em- filion to the lemonllrancc of the Aimiinans, and called 
ployed in arranging the Arabic manuferipts, for which, •it a counter-rcnionllrance. Hence the Dutch Calviii- 
however, he received a very fcanty compenfation ; and ills were termed Counter rcmofijhnnts. Much contro- 
here alfo lie tranflaled fioni the Cferman r.nd French, veify was carried on by thefe rival feds, which, on the 
into Latin, various tlFaya fcnl him by Dorville, whom fide of the Calvinilts, was extremely illiberal, 
lie had vifiied in his journey, and who afterwards in- RKMOR/V, or Sucking Fish, a fpecica of Iv'He- 
fciltMl thefe papi-iii ill the AJifielhiuea CrUiea, Dorville Nets (See Encyi!.)^ M. Vaillant found, upon difTcrent 
was f') wfll plcalVd with his fkill and diligence, that he parts of his enormous t'ay (See Raja hi this Suppl.) 
c.miluyL-d him in more important concerns. At his de- about twenty fmall fucking lifli, or remoras^ Faflened fo 
lire, Rfiffic tranfhitcd the whole of the Chariton from tirinly,,that they did not drop off when he was hoiiled 
the Cxicek, and the Geography of Abulfeda from the on board. Some naturalifts have faid, that the head of 
i'Vruliic, into I.atiii. At i.eyden he continued for the th^ fucktRg fifb Is vifeous on the lower part, and fur- 
fpnee of ti^ht years ; where a (form of Jealoufy.and ca- pomti fimiiar to the teeth of a file ; 

luiiiii) , cxcitf.d againll liirn by the younger Durman, fi- ‘tkegb > it i»J>y means of thefe ^two 

n.illy induced hiiii to change his reiidencc. This was vifeofity, that it is enabled 

princin.illv owi:i,r to the freedom he ufed with ttfpe^b* . . . - .-l 

to the edition ol Fetronius, edited by the younger Bur* 
rii'iii at Leyden; however, before he quitted it, he took 
tlu (h't ct i)f do<!‘h.r of plryfic, wdiich w'as given him ia 
n fiiaiinei which di<l hirn tlic lilgheft honour, FJe then 
v.fiu ini rVu 111 onus ol CtrrtiA.iy, till he at length fet- 
tled cu L'.i 'i'iC .1 f.roiid lime, liere, for twelve years, 

II )cwitl.:l'i:iding lie was made profdfor of Arabic, he 
.;ji .iciK.d all the iiiconvciiienceG of poverty, and was 
to undergo a great deal of drudgery for book- ■ 
fcllcih, and the eJitora of periodical publications, to ‘ 
procuiL a fiiljflllcnce ; at this period, in particular, .the 
yAv./ KmEuormn were greatly indebted to him. Amidfi 
nil tlufc ha'-dlhf|«'i, however, he found opportunity to 
uritc, and V) piililill’, hi.i Jnimadvetjidtus in AuBores 
Crinnr, in five volumes; a work of extraordinary leirn- 
i'lg and merit. Tn 1 7 by the death of Halttufius, be 
oht.^iiu'd a htiMtion at once honourable and lucrative, 
which pi irtd him above want,' and enabled him to fol- 
low b«v five uriic purfuitR at eafe. He was made rec- REPE^EtjS, in arithmetic, denotes that part ol 
tor of the academy at Leipfic, in which office he COD- an mfintte decimal fradion, which is continually re- 

tiiiucd till the time of his death. In 1764, he mar- pcated Thus in the numbers 2*13 ifj 13 

viL(j Eircllina Chiiftina Muller, a woman of wonderful the figures 1 % arc the repetend, and marked thus 
attaiiirnviiiR, whofe knowledge was hardly inferior- to , • 

Ids own and particularly in (;reck literature. She REPUBLICANS, the name given by Vaiaant, 

lilted him in all his literary labours, aiid efpecially in fonne propriety, to a kind of birds which w'ereob* 

his immoital work of the Editioa of the Greek Oia* ferved in South Africa, both by him and Paterfon, tv» 
tors." Thus, in the manner moil grateful to himfelf, inhabit apparently the fame eriormous neft. Cutting 
Rt ikc confumed the remainder of his life, which con- thefe nefts in pfcces with a hatcher, he pcrcei- 

tinut'J till 1774» when he died pofTtfled of the higheil y^d that the princit)al and fundamental piece confilted 

icpuiation. The number of works which he fuperin- ^,f ^ ft^ng coarfc grafs (called by the Molten- 

tended and publiihed Is very great ; but it will be fuf- ^>18 Br/hnnH^j gntfi), without any mixture, but fo 
ficicnt to name thofe .which are moll fought after and compact apd firmly knit together as t6 be impenetrable 
eileemed. 7 ’hefc are, tlie Remarks upon Greek Au- jq tijg nucleus is the commencement of the 

thors,*' bcfoie mentioned. An “ Edition of the Greek iUudlure ; and each bird builds and applies to it its par- 
Oratoif'.” in la vols 8vo, which was finiflted l>y hiswi- jJcular neft. But thefe cells are formed only beneath 
dow. ‘‘ Dionyfius HaKcarnaffcnlV^ ‘‘Plu- and around the mafs ; the upper furfacc remains void, 

f.'ircl/s Works,” 1119 vuls. “ 1 hcocritus, &c. &c.” without, however, being ufelcfs ; for, as it has a pro- , 

I jefting 


line i-jeft i4«ft of the 








of the body,, finds 'the two 
natural poliuon, and had no 
ocplfi^ w tuW dver to fix themfelves at their oofi. 



HepobU- jcfting rlrtif and a little incltned» it fcrvea to let tlic 
water run bff, and prefervea each dwelling fmnfi the 
Kcridiia . ^^1^^ rigurc to yourfclf a huge irreg’-slar the 

fummlt forming a kind of roof, and all the other parttf 
of the furface completely covered with cella Iquec/t'd 
one again (I another, and you will have a tolerably ac- 
curate idea of thefc fingular edificea. 

Each cell is three or four inches in diameter, which 
IS fuflicient for the bird. But as they are all in con- 
laft with one another through the greater pan <if the 
furface of the mafs, they appear to tlie eye to form but 
one building, and are dilliiiguiihable from each other 
only by a little external apeiture,‘ which ferves as an 
entrance to the neft ; and even this is fometimes com- 
mon to three different ndls, one of which is litaated at 
the bottom, and the other two at the l:des, 

Tlie tu ff which he examined contained 320 inha- 
bited cellji. which, fiippoling a male and female to eacli, 
announce a focicty of 640 individuals. Such a calcu- 
lation, however, would not be exad ; for whenever our 
author bred at a flock of thefe birds, he always killed 
four times as many females as males. For the reft 
(fays he), thefc birds have nothing very remarlubk in 
their plumage. Tt is an uniform brown grcyi^ diverfi- 


ficd^by a few black fpott on the.,:0 


K h of the famecolaiw p»tbf;lbr^ 
larger tWi the ^ 

«(ftly refemble 
flESipUAL 




tlie ^'a of motion fi4 4 






&•' accqi^gty bf ta;* 




f^ta o£ jttii ' 

ih^jb***’’* I* evident,' <h»t' fligp Mjg SiM 
u vl'h|Mf:il)<rflnsion of a 

is affigned by the ordinary ; 

The evdutkm of the funAioo#,'eip8 S j y | d^ ^q8fftit^' 
ry general view, requires the sffiflnM of I teO): ^eo« 
Km, difeoKred by Mr Landen, and rnnarkable for its 
fimplicity, as well as its great eitent. It is, that if 


>1 n 

M and V are any two variable quantities, f JL 

• • .V-— 1) 

, * **■ r ■*■? + r > ** — 

. J‘ y— . I ■■■ 

• * ^ HI im ;»« 

■+e)+e) +©-■(•' 

where m and n are any integer numbers. 

This theorem is the bafis of the calculus i and from 

a m rn 

the expreflions x" •— vf” , and x v; having the form of 
Suppu VoL. II. Part II. 


what algthralfls chil r./t^IuifU^ihc i^'gcnioiis inventor g.ivc 
to liM whi)lc mctliod the name i>f llit njiihial anal^fis, ^ 

'Die (irll account if this tmthi'd was pubKfhed by 
Mr l^andeu in J7^S, under the title of a Difihurfe con^ 
\rntt‘g //•/ RefiJutil t-i.ly fis* The fjift book of the 
Ivehoual Analylis itfcit w.as piibliffied in 1764; and 
coni Mine il an CKpliinatiori of the prindoh’S oi the new 
calculus, with its apphValicHi to f. veial of the mo l con- 
fidcrable problems bclongii-g to the dircfl method of 
fluxions. The fecond book was intended to give the 
folution of many of the moil diflicult problems that be- 
long to the inverfe method of fluxions, nr to the inte* 
gral calculus ; but it has never been jiuhliftied : a cit- 
cumib.nce which every one, who has taken the trouble 
to ftudy the firft part of the work, will very much 
regret. 

If we eflimate the value of the refulu il analyfi.i 
from the genius, profound knowledge, and i xi( i;i;V'_* 
views required to the dlfcoviTy of it, it will raid; hiidi 
among works of invention ; but if, on the othv.'r ii -i:.!, 
we eitimate its value by its real prad^ical utility, .n .10 
inftrument of invefligation, we mull late it iniic’u lo\i4.r. 
When compared with the fliixiona-v calculus, wbiji ii 
was intended to fuperfede, its principles, though in np- 
pearanee more rip^rous, are much lefd laHly .'ij)prc- 
oetlded, mudl lefs luminous, and lefs direct in thi.Mr 
plication ; and therefore, us a means of extending the 
bounds of mathematical fcience, it nuift ever be regard- 
ed as vaftly inferior to the latter ( a ). 

RETICULA, or Reticulf, in aftronomv. 1 nm- 
trivance for mcafuring very nicely the quamity t . . Iir>. 
fes, ^cc. This inllrumcnt, introduced lome yea^^. incc 
by the Pan’s Academy of Scicncefi, a h’lrlc nr.me, 
confiding of 1.3 fine filken threads, pandld to, :ot.l 
equidiftant from, each other, rdaceil in tlic focus ol do- 
jt^i-glalTes of telefcope« ; that is in tlic plncc where 
the image of the luminary is painted n its full extent. 
Con(equcntl)r the iiamctcr of the bm or moon i\ tlius 
fcen divided into 12 equal parts or digit,;; fo that, to 
find the quantity of the cclipfe, there 19 nothing do 
but to number the parts that arc dark, or tliai a.v In. 
minous, Asafquare reticule is only jiropcr for ihc 
diameter of the luminary, not for the circurv.fercMce of 
it, it is fometimes made circular, by drawing fix c iMctn- 
tric equidiftant circles, which reprefents the pliafes of 
the cclipfe perfe^lly. But it is evident that the reti- 
cule, whether fquare or circular, ought to be perfcdly 
equal to the diameter or circumference of the fun or 
ftar, fuch as it appears in the focus of the glafs ; other- 
wife the divilion cannot be juft. Now tins is no eafy 
matter to effed, becaufc the apparent diameter of the 
fun and mooti differs in each eclipfc ; nay, that of the 
moondiffers from itfelf in the progrefs of the fame eclipfc. 
Another imperfedion in the reticule is, that its magni- 
tude is determined by that of the image in ibe focus ; 
and of confequence it will only fit one certain magni- 
tude. See MicaoM£TER, AVyr/. 

REVETEMENT, in fortification, a ftrong wall 
built on the outfldc of the rampart and parapet, to fiip- 
port the earth, and prevent its rolling into the ditch. 
REVIVIFICATION, in phyfimogy, the recalling 
3 E to 


tb ful-.sl 


( a) For this view of the Rejithed Analxfih we areobb’ged to Mr Playfair profcflbr of Mathematics in the 
Uuiverfity of Edinburgh. 
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to life of anlo^als ni'parcntly ikad. There arc many 
kinds of infeds which may be revivlficrj, alter all the 
powers of animation have been fufpimlcd for a con li- 
derable lime. Common flics, fmnll beetles, foideib, 
moths, bogs, See. after being drowned in fpirit of wine, 
and continuing apparently dead for more than a quarter 
of an hour, have been relfored to life merely by being 
thrown among wood afhts fllghtly warm. 

While Dr Franklin retided in France, he received 
from America a quantity of Madeira w’ine which had 
been bottled in Virginia. In fome of the bottles he 
found a few dead flics, which he expofed to the watm 
fun, it being then the month of July ; and in Icfs than 
three hours ilu'fc apjiarently dead animals recovered life 
which had been fo long fafperided. At firll they ap- 
pcared as if '•onvnhed ; they then raifed tliemfelves on 
their legs, wafheJ their eyes with their fore feet, dreffed 
thtir wings wnth ihofe behind, and began in a little time 
lo fly about. 

Ihit the rnofl extraordinary inflance of revivification 
that wc ever heard of, is the following : In the warmer 
parts of France there is an infedl very de(lru6iive to 
rye, which feems to begin its operations at the root of 
the pUnt, and gradually to proceed upwards to the ear. 
If the plant he completely dried while the infe^ ts in 
the root or ilem, the animal is irrecoverably killed; but 
after it has readied the gnin, the cafe is very difFereat* 
d here have been in dances, which are noticed in thd 
Acruiemy of iioiciices, of thefe infeds being brought . 
t(. Ife in a quartet of an hour, by a little warm watery : 
after liie gr^in.;, in which they were lodged, had been ' 
kept diy for year^ 

What is tlie metciphyf'cian to think of thefe phse* 
iioT-cna, or what conclufion is he to draw from them 
with refpeA to the mind or fenlient principle? If he be 
a fober man, he will draw no conclufion ; and fv^r thU 
vtry good rcafon, tint of the fentient principle of ia«> 
and indeed of every animal ' bitt man, he knows 
liDihing He is cunfeiuua that it is the fame individual 
King, which, in himfclf, thinks, and wills, and feels; he 
knows, that part of his thought is nut in one place and 
pait of it in another; and therefore he rationally con« 
eludes that this thinking being is not matter, whilft es- 
peiicncc teaches him that it quits the material fyflem 
as foon as that fyllem becomes completrly unfit to dit 
charge its functions, and that when it has once taken 
its llight, it cannot be recalled. Experience teaches 
him, on the otlier hand, that the fentient principle of 
tlu'fe infers does not quit the material fyftem as foon 
as that f) firm feems unfit foi its funAions ; and hence 
he ought to infer, that the minds of men and of infe6is 
(if we may ufc fuch language), though probably both 
immaterial, are very different fiibftances ; and that the 
bond which unites the materia] and immaterial parts of 
an inft£^, is certainly different from that which unites 
the mind and body of man. This is the only inference 
which can be legitimately drawn from thefe phenomena; 
and he wito makes them the bafis of matcrialifm, muft 
have his judgment warped hy fomc pafTion or prejudice. 

REVOLUTION of Frarck. Wc formeily pre- 
fented to our readers a concife ilatement of the com- 
mencement and p'-og’cfs of this extrao-dinary event 
(See Revolution, Efu\uK), The tingiilarlty of its 
nalute, and the important place which it muit hetcafeer 
occupy in the moral and political luftory of mankind, 
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nquire that wc fhoiild now refume snd continne the rreiifh 
detail of its w'idc- wailing carter. We left the fnhjedl 
towards the comn ’ncemeiit of the year 179^ at the * 

tlofe of that wonderful campnign, during whicli the 
arnuea of the Rejiuhlic had exerted theinfelves with 
fuch unparalleled fucctfs in every direction. On the 
one fide they had crofied the Pyrennees, and (hakeu 
the Spanifh monarchy lo its centre ; while on the other 
they had driven the united forces of.Aullria, Paiffja, 
and Britain, from the walls of Landrecics acrofs the 
Rhine, at all points from liageneau to the fca, and had 
finally clofcd their efforts by the conqueil of lioll md. 

At that period, though a prolongation of hoflilities 
was threatened, we feared y expected that Europe was 
fo foon to wiintfs, or we to record, a fucedfion of mi- 
litary enter prifes of a flill moie rornantio and exiraordi* 
nary* nature, the fcenc of which was even to extend into 
barharouH countries, where the npmions and the quarrels 
of the European nations had hitherto remained unknown. 

'Phe campaign of *794, however, was not ***^*>'®* ^ 

diately followed by any important milrtary exertions. 

The Britifti troops were recalled home, Pruflia had the Con. 
been gradually withdrawing from the coalition, and the mention, 
Auftrian armies remained upon the defenfivc. Neither 
was l^.E!ctnek government in a fituation which ^ould 

with vigour, or to 
allies. 'File Convention flill 
that - terrible aflembljr 
l^^oeiates, luul^.iq^lhe 
in^tba, ij^ced ' 

^ ifommion; and 
ibe tmbiara ftren^ the reft of 
bnaUe 

eoncehhr»|«ihi^.6fic:M^ and- 
t<p ‘fubmfc 

Mmi 



tit 

ijtens. The remgvjllV 
led the dread of iad 
fe, 'by diiLlving the unity of it$ 
to fall into contending fadions» 
had authority of the Coovehtiout 

and dtminUhed its eflieiency as a government* 

The fall of Robefpierre had been accompliftied by two 
feparate confpiracies. At the head of one of thefe were, 

Barrere, Billaud Varennes, and Collot d’Herbois, who 
had been members of the Committee of public fafety. * 

Tlic other confpiracy confifted of members of the Con- 
vention who did not belong to the committees, and had 
00 immediate (hare in iTic adminiflration. Among ' 
thefe, Tallicn, Bourdon de I'Oife, and Lecointre of 
VerfailleB„ were conCpicuous. After the deftrudion of 
their mutual tyrant, a conteft for power took place be- 
tween thefe parties. The popularity of Robefpierre 
bad once been fo eonfiderable, and all men had fub nit- 
ted fo tamely to his dominion, that both parties «c- agf 
counted Tt neceflary, in their fpeeches and writings, to ^nd iltf- 
jtiftify to the nation the (hare they had taken in ac- 
eomplifliing his ruin. It was eafy to be eloquent 
fuch a topic ; but its difeuifion naturally operated to 
the diferedit of the members of the committee, and of b 

the 
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Frtnch the more violent Jacobins, who had been the immediate 
for canyinj^ into effect his ianj^uinary mea- 
> ^ fures. I hey nevciilKhfi. ictalnedpoffcflion, for lonie time, 
a confiderablc portion of power. 'I he current of public 
opinion, however, ran fo ftrongly agalnft thtrn, and the 
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kirgeiit.'i arrived, drove the ctntinels bom their foP.s, rrMicPi 
and luddtniy filled tlie hall. 'I’hcy tuini ltiioiiny de- 
rnamlcd “ Bicj'd, anrl the Conllituiimi.’' ‘j he Jjcobiii *' 
paify fupportrd the infurgents ; and one of the multi- 
tilde, in a vehement hiu argue, txcLiimcd, “ We arc 


relloration to their feats in the Convention of the fe- men of the i4tliof July, ot the icth of Aii r-i[t and 

' ^ 3 lit of May/' Ho demanded, that iVie Con- 

vciition (hould charge its late meafures, that the people 
ftiould no longer be the vidims of mercantde rapacity, 
and that the acciifed patriots flioiild not be facriliccd 
to the pallions of their antagoniils. Flic Coiueuilon 
ordered llie tocfin to be rung, and the people of Faris 
to be called to arms. General Picliegni was in Faris 
at the time ; and, upon the motion of Barra^i, he was 


vcniy one iir.prifonid members of the Girondiil party, 
added fo much to the ft length of their autagunifis, 
tfiat they gradually loft their influence, and were threat- 
ened to be brought to trial for their coiidud. 

As early as .‘\uguft 179^ Lecointre of Vcrfailles 
had denounced the members cf the qld committee of fafe- 
ty ; but bis accufation at that time produced little died. 
Towards the end of that year, however, their apptoach 


221 
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ing fall became evident. "On ihe 26th of December the appointed to the command of the military fo.ce. 

Convention ordered, on the motion of Clauzel, that the 'Che citizens of Paris, who remembered with horror 
committees (hould immediately report uixin the comlndf the domination of Robefpierre and his adherenta, and b 
of the rtprefeniatives denounced by Lecointre and all now faw themfelves menaced with its return, inftantly WcUgru.^ 
France. Accordingly, on the following day. Merlin of called each other to arms, and alTembltd, by fix in the 
Douay repot ted, in the name of the committees, that there evening, for the piotedion of the Convention, to the 
was no caufe for inquiry into the conduA of Vouland, amount of 20,020 men. Till that time the airembly 
Amar, and David ; but that there was room for exa- iad remained under no fmall difquietude, fiirrounded 
mining the conduft of Barrere, Billaud Varcime% Cob by the infurgents, and lilteniiig to tite addrefTes of their 
lot d'Herbois, and Vadier. ^ orators, and the fpceches ot the Jacobin minority in 

Ij> confequeoee of this report, « their £ivour. The majority was now nfcticd from this 

onememben WMappomUdta imd^;.t^;e 4 i^^l>;;' Pn ftateofeottilraint; and, on the motion of Dumont, 
were accu- the 2d of Much ibis year proceeding faitlier in tlie tiial, it was decieed 

■ thcrepoit of the«6i!t||^imi|:a»^'^hJ^^:tlk^ that Barrere, Collot d’Herbois, and hillauJ Varernts 

patWtw<rea«cafed(tfhji^lig|pill^j^pa^<MjiK|i^^ .fliould immediately be tranfported to Guiana. 

0 « gO«erQ^ COlMililttee, iarthe't^l«^lia|i^^ During the following day the infurgents were com- 
.obefpitfre. Their U. pletely .fubdued; and the thajority of the Convtpiion, 

>t their victory, dicrttd i!ic aru'f 
the caltle of Ham in Pieatcly, of le- 
, , , , , obnoxious of ihtir anitgoniils. A- 

. riUloaigh owmben of cooimiUem ttf' «ong thefe were Leonard Bourdon, Dulitm, Chillis, 

(Mrhtd ho pOvrer:tt» re^ .Koht^^krrfy^qod Choudieu, Ruamps, Foufl'.duiic, Hngnei, Baile. Le 
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cointre, Camboiip '1 huriot Maignct, f-kuL/., Ci'iflb'i.sfh 
and Levsflfcur. By departing Iroiu the puuilhmcnt of 
deatbp and adopting that of bauilhment on this ccca* 
fion, the Convention expected to diminilh the (croJty 
of the contending failions in the Hate, by rendering the 
icfttlt of a political defeat lcf« fatal than formerly. Tlic 
dcifgn was good ; hut in attempting to accomplifh it, 

they eftablilhed the pcrmcious pucedtr.t of iuilitiing 

nation at .large 5 in whofc eyes puniflunent without a trial, which could fcarccl> fail to 

patethethi^cpcrfonsoowacxufedi lHlt td Mfhm^ prove highly dangerous, if not ukimaidy fatal, to all 
degrade the character of the whole CoAveution* their profpeds ot a free and juft government. 

Carnot, Lindet, Camboti, Duhem, and the other The Convention now foUowcd up its vidory with **.5 
members of what was now called the dc- the popular nieafure of preparing lor its own dilTulu- 

fended their leaders with conhderablc ability, and with tipn, hy endeavouring to frame a i^xed couftitutioii for 
much Vt:hemcnce. Nor was the party left adive with- the Republic. The conftitutiori which had been dc- t 7 oo.' 
fenrVdbv Convention, creed in 1793, under the auipiecs of Robefpierre, was 

aninfnritfc.^'®^ to-the ca- confidered as impradicable, and a committee waa 

- 1 t II • .L _ - 1 ..L. ^ _ 1 ... . 1 « 
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^ital from all quarters of the. countiy ; and in the morn- pointed to rcpoit upon the meafurcB which ought now 
ing fitting of the firft of April, they commenced their to be adopted. U corillftcd of Sieyci, Cambaceics 
operations by an open iiifurrcdion. An immenfe mul' Mciiin of Uouay, 'I'hibaudeau, Mathicii, I.e Sage of 
titude having aftembled in the fiiburbs, proceeded to £urc and Loire, and Latuuche. On the 19th of April, 
the hall of the Convention. A real or fattitious fear- Cambactres reported, that it was the opiu'on cf tiiij 
city caifUd at the lime. Taking advantage of this cir- comu.itice that a commilGon fhould he* appointed to 


cutnftancc, they pretended they weie going to peiition 
foi bread ; and this pretence drew numbers uung with 
them who had no fhaie in iheir defigns. 

Boifly d'Anglu*^ a confpiewoue 11. ember of the mo- 
fh^rate pp.rty, was a 'drtflii'g the Convention upon the 
'^neans of removing the pufent i'careity when liie iu- 


framc an entirely new couftiiuiion, I he Couventuni 
accordingly appointed the following pcrfuris to tlii.s im- 
portant office, Le Sage, Louvet, Foifly d*.^nglas, 
Lreuze, i..atuuclie, Beiiur. l)auni>w, Taiulin, JDuiviiid, 
Mailiane, Laiiguiims, ka Revtillcic kcpr-iu, and Tlii- 
baudeau. All other citizens ot every Ocfcripuon were 
3^2 «t 
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French at Tiirc lime invited to communicate projc^ls upon obtained 
Hevoiution»^}^^ fiibjodt, and the committee was required to order 
■1 I the bell conceived of tliefe to be printed. 

The Convention fartlicr gratified the fcelinL^i? of the 
great 11 ajority ot the nation, by bringing; lo liial I'oii- 
qiiicr Jtnville the prefidcnl, and hfteen iuO);es ;.n(! jiiiors 
of the late revolutionary tribunal. 'Flity were lonviCl- 
id on the yih of May, and executed on the following 
clay, amidtl the execrations of a multitude ol fpe^tators. 

In the mean time, ihougli defeated on the ill and 
2d of April, the Jacobins by no meaiiK roubdered tbem- 
New iifir- felvca as fubdued. On the corl*‘ary, they were prepa- 
ttSimn of ring a new and more extenfive infuinclion, which 
fhould not, like the former, be confined to the capitaL 
They fixed upon the 2Clh May as ihc day of revolt. 

'I harict, and Robefpierre’s financier Canibon, h^d 
found means to crca[:e from the caftle of Ham in Pi 
cardy. and to come lo Paris. They concraltd' them- 
felvtfl in the fubmb St Antoine^ and from thence give 
cour.fcl to their partv, and urged them to a^ton. The 
Ccaicity ot bn ad hud increafed, and advantage was 
agiin taken of this circumllance. For fomc days the 
wjils va-re covered in various places of Paris with print*' 
ed aecufations 
tread irom the 

c'fe the troops in the city to join the difaifeded part]F« 

On the evening of the 19th, a paper was openly 
br.ttd in the diflerert ft6ions, ex|daining the ohje^ if. 
the .•pproaehmg infurredion. It declated infurredioiS'' 
to be the moll facied duty of the people, and called 
upon the citizens of Paris to proceed in a malj^ to thf 
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but the attack was fpcedily renewed with French 
double fury by armed men. v. lio fubdued all oppofition, 
ard tntrred the hall with cockades, on which was writ- . 
tin the infcription, “ Bread, ard the cc^iifiituiion of 
• 79 .^-** While things were in this Hate, a citizen of Wfoiimr- 
thf parly of the C'onviniiun li'fhly lore off the hat of''***" ®l 
one of the in'm gents, and waa imnudiaicly affaulted^*|,® 
with fwords by the muliiiiide. .He fied towpids 
prcfidriit's chair, and was killed at the fide of it by af n 
nuilktt n^ot. Ftrand, one of the members, having at- hall, 
tempted to ;efi:ue him, was alfo attacked.. He tfeaped 
into one of the pafiages, where- lie was alfo killed, and 
his head was brought into iht Convention iipcm a pike. 

The greater number of ll;e men.kers now* piadually de- 
parted, ard left the hall in pofTefilon of thc' inl'U' gcnlb, 
who aded withfonr;c regularity, and pirpofed a variety 
of laws favourable to their paity, which were infiantly 
cleciet'd. Duroi, Diiquefiipi, BoinboUe, and Goujon, 
were the merabeis who ftoed moil openly hirward on 
this occafion, and appeared ?.& ch»cf»: of the inlurrcc- 
tion. But their triumph only lafied a few- hour-B. To- 
wards the evening a large body of citizens joined the 
militaiy> and marched to the aid of the Couveiiiion. 


agaiiiH the Convention of withhokiiog Having oi^rcoroe the infurgerits, they entered the hall 
people, and attempts were made to ex- ^ the powers of the majority. 

,1... it- jJ ' c __ -1 . 




i^rced upon them were re- 
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On the morning of the 20tb, the toefin was rurg* 
and drums beat to arm& in the fuburb 8t Antoinct 
which had always been the quarter of the city in', 
which the Jacobins poflefl'ed the gfcatcil (Irength. Up* 
on this alarm the Convention afTembled ; but ahhougb 
tlic intended iiifurre^lion was no fccrct, and though tbe 
committee of public and general fafety now made t rw 
port, in which they confeATed their previous knowledge 
of It, yet it does not appear that any vigorous meafurct , 
(d precaution had been taken ; for it was only at the 
uiltanl when the infurgents were adlually approaching, 
that General Hoche was appointed to command the 
armed force, and was frnt forth to aflemblc the miKttry 
and the citizens for the defence of the Convention. In 
(he mean time, the multitude furrouoded tbe hall. 
‘They foon overpowered the guards, and burd into the 
midll i>f the afl'embly. In all the turbulent days of the 
I evolution, the women of Paris have never failed to eft 
a coiifpicuous part. On this occalion they greatly 
augmented the crovi*d by their numbers, and the tu- 
mult by their cries of Bread, and the conftitution of 
1793,” which was the rallying exclamation of tbe par- 
ty. After fome frultlefe efforts to reliore tranquillity, 
\krnier the prefident, an old man, rcfigucd the chair to 
Boiffy D*Anglas, who remained in ii with much firm- 
uefs durirg the day. 'Phe whole ftrti.gth of the in- 
furgents had not arrived at once ; for the firft party 
that approached, although they forced their way into 
the him, were foon rcpulfed by the aid of a few* ful- 
diers and citizens, who came to the afliilance of the 
Conveotioa. A fhort interval of tranquillity was thus 









fortb^jbiso di 
ed-tbiit bread 

V^ftitution of 1 79^3:.i^lidtiCk^^ 
bniie«. Tbe infurgefiti,: in return, 
(A.to the Gonveiuiun, to 'exprefs their 
fitisfa&ion writh tbe; deerees, to dvroaud th« releafe of, 
tbe imprJfoned patriots, aad the punilhment of tbofe 
who preferred* money to aifignats. I'he Copventioa 
pretended to agree, to all their demands, and the preli- 
dent was ordered to give to tbe deputation- thw frater- 
nal embrace. 

'Fhc 2 2d, wbkh .was the third day of tbe infurrec- 
tton, appears to have been paffed by. both parties in*a 
llrange degree of inaftion. Tbe Convertion proceed- 
ed in its ordinary bufinefs ; and tlie jacobins, at their 
head quarters in the fuburb St Antoine, were occupied 
in confultations and preparations for new movements. 
But on the followiiig day the citizens affemhled at their 
feflions, ar.d hailened from thence to the Thuillcries to 
defend tlie Convention. Confiderable bodies of the 
military were alfo coilefled, and the aFembly at Pift re- 
folved to adt upon the offenfive. A decree was paffrd, 
declaring, that if the fubutb St Antoine did not in* 
ilanily lurrender its arms and cannon, together with 

the 
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Frtreh the murderer of Ftrand, it (houlcl be confidcred as in a 
^volutii.r, of Tcbcllion. 'J'hc conventional jreneraU wi*re at 
. ■ the fame time ordered to reduce it by force. 'I'hc iii- 

, furgents now found themfrlvts unequal to the coiitefti 

It! eiAorji and were compelled to fiirrender without conditioiu by 
J“’ the inh?bitan'Bof the fuburb, whodieade.1 the dtUruc- 
tion of their property by niililary operations. Several 
foldiers being found arrong the prilor.ers, were put to 
death ; ard llx meir.btrs of the Convention were ttied 
and condemned on this occ.ifion by a military commif 
fipn. Three of thefe perithed by felf flruighitr, and 
three were executed. 'l‘he nn^ijoriiy of the Conven* 
tion» elated bv their victory, ordered back Colh^t 
DM ierbois, Billaud Varetiiics, and Barrere to take their 
trial ; hut the two forrrer had failed before the arrival 
of the couriei. Barrere only remained^ and he was 
brought back and iinprifoned. 

In the mean time» the Jacobins tn the fnuth were 
not Ufs a6fivc th^n (heir brethren at Paris On the 
20 th of May they R)rn)ed a vigorous infurre&ion at 
Toulon They feixed the gates, and mounted them 
with cannon ; they liberated fuch of their aQbciates as 
had been imprifoned, and detained tbe f!<!ei;< wl^h was 
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•bout to Ciil. Having began their 'f 
(bcctfifal niaaiirr« tJwjr 
, Tfetfir fordtf 

and 

tared on thsk ' 
anti. 


in ibis 




the combined cffoifs of the kings Europe; and over- Frrrrh 
looked the alroi itu s by which ht had brought ddgru't ^ 

Upon their CLiiie, 3 !*d itiukrtd his party odious to ihiii ^ 

own counMyini', as will is to thf ncighboiiiirig 11 1» 
tions. Amidll ihi^ univLr^j'l odi« r;», however, I hi' J.»- 
Cobit'S did not defortir ot iilug oi it more into novMi ; 
and it is not a J.lile fugwlar, that at date the o - 
vival of llitir Urmgih Inau iIk j ril-Kl •>: the utiln: 
ful iiifiirrrftioi s which w'c have jiiil ^tcoidid, and wh ch 
fetm?‘d to have t\t.! gnifhed thiir !u ]p'.s fur C’.er. 

The iinpo»Milaiity undtr whah the Jjcohin;, liihoiir- 
etl fi'O!) began to i-fuct the L? nveiuion iiitli. i he 
tame fubniiflion of tliait body 10 the govtn.nti.i i>f 
Robefpitiie was iiow' ren:co:bcred. It was uroMc.' id, 
that the irajority of its minibers had bttti the h iMu- 
merts of his pd'* er, and had applaudetl, or at l<a>* i^e 
quiifctd in. his criitrs. Ah the prtt^ was i.uw l.tt, 
and the reins i>( pn'trn.iunt unite-aciiiy held, tlicii it.!*- 
dutf was repni’cnled to the pi l>lir in iLc moil ud.'ou.i 
Colours* A celt brat fd long, A.* e/u Pitjut, le- 

came extremely popular, a«i the n tann cf maikiig du"* 
like both to the Convention ard to the Jacuhi’ s ; an ! 
their condi» 6 f w^as cativafTcd with the utmc.il Littr'iuls 
tn a great variety of putliealioi.s. but more etpeciiilh in 
. a jcuina] that at this time attiaMid n.uoh nutire and 
I fi wnicb was conduflicl by Ertrc n, who had hlml^lf Lcvu 
. Jt Jacobin, but had row abandoned hi paity. 

In this ftatc of thingb*, the rnajorit} of tin- Corvtn .\p,' tc'rl^ 
lion fpeedily began to repeat of iheii late vi^luTy ovirf i'.« Coiw 
the Jacobins. In the firll efforts of ihcir zeal, they 
bad taken mcafures ^or the in. mediate foiiiiatn u -ud 


of of a fettled conititution to fLpciUdc; tluir 

own aulbotity ; bat 

.. ^ when they pcictivtd, 

in^ that the men, tl 






iec/' 

; affaffmalJoii. d 
iilbkr«;fter cl; the goveriunehl^' 

{neiaufe, wid flic peifccntioin ^ 

it, not ncfdy by the nobles the to 
nnaA who v/as difticguilhrd bv irdegrifyi taleuth or 
Kuraiore, it may appear furprmng that it ftould have 
obtained admirers, or that any number of individuals 
Aoiild have been found willing to hazard their Uves to' 
pToedreSts refloration. Accordingly, from the period 
of the faU of its leader, the party had gradually been 
forbken by its adherents; and the mTC clolely its 
* Condu^ was confidcred, it loll ground the more rapid* 
ly in the eftimation of the public* After the unfuc- 
cefcfiil infurrcftions of the acth of May, it was treaud 
with the utmoil contempt, and its unpopularity was ex- 
treme. Still, however, a parly remained. It was (pall, 
indeed, but its members compenfated the inferiority of 
hy fuperior enicrprift and aftivity. They 
msin of outrageous rtpublicaiiS, whole heated iroa 

Ibint; ffinaiions beheld royalty and aiiftocracy in every propo- 

* tal for fober and regular gi^venrintni. In the condi^ 

of Robefpierre, they itm.mbtred only the ti cigy ot his 
jncalurcsi by which Enuicc was enabled to triumph over 


own authority ; but they now regutted th^ir laO.] cf>, 
from the ti niper iht r»a^ ou \\a% 
the moft avowc ’ly hullik to iltiu* 
ebarafier and meafurcs, would without doubt be tU ^>.(1 
as their fucccCToii^Sa 'fhty, and ihtir fiitius, ImJ aiucu 
to great diftindibt) and wraith luid.r the rivuluik n.iry 
government ; and they now began to luji only 

the lofs of power, but alfo a lever e invelligaiion ot tU r 
conduff. '1 htfe cor fiderations h)on | rodiicc' tl < ii i; i- 
tural tSVAs. The decrees lor f<>r.nii g and putt 1 g in 
fcircc the conftitutioii could not drcenilj he rccalli d ; 
but the majority of the Convention let about deviiu.g 
id^r means for tendering ihtin of little iinpuiiuocc, fu fai as 
they themfelves wne concerned. 

Un the a^d of Ju»e, Boilly D’Anglas preiVnud «he>,\ 
report of the committee tyat hud been appointed to 
prepare tie plan of a ccnditutian. ii Ingrui, iil.i 
the former conltitutious, with adeclauiiiun of the iighi 
of man; ard in addhirn to tins, coi iiittd ui h ontcn 
chapters, upon the following fubjvd^ The cxiti.i of 
the territorial pofliflions of the Kepublic, the puliii .>1 
ftate of ciiizens, the primary afl'injbheb, the iK^ior..! 
afiembhei, the Icgifjaiure, the exetutive powir, the ir.u- 
nicipal bodies, the jydiciai authority, the public force, 
public inilrt^ton, the finances, foreign treaticb. the 
mode of revifiog the conttitution, and, laftly, an Aiad* 
ment, that no rank or fuperioiity fhouldexill amon^ ci- 
tizens, excepting what might arife from the cxeic« fe of 
pub ic functions. 

The primary affcroblies were to porefs the right of 
ektting tint memberb of the eledoial alleinbl cs. and cd- 
fo the jultices of the peace. Toe clcdloral aflVmbhes 
were to nominate the judges and the Ugiflators ui tho. 

Hate, 
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Frenh (late. Tl^* w?s divided info two an’cinblies; 

rl^vo wbic h corlirted I'f 250 it.crr'h*r&, and wns 

- ca'Iod ibe Cvumi! cf t!?.' //vrifrifSt as none but mari’tJ 

xji mtii iiiid widowers above 40 years of age could be mem- 
Tw.v.' n btrs of it. 'Hic other aiTimbly or council confifted of 
tilt a. dan tco members, and pol^efTeJ the e'cclufive privilege of 
pTOpofiig the laws; the Council of Arciv rito being on- 
ly intiiled to rejed^ or approve, withrut power to alter 
the dtcues piefented to It. To this rule there ^as 
one exception, which was ulterwardii t:rph>ycd as the 
means of overturning’' the wh(*lt fahtic of the conflitu- 
lion ; the Council of the Anciei.ts m'ght decice the re- 
moval of the legiflatuic from its onlinary place of fit- 
ting. T'o this decree the app’obntion of the Council 
of Five Hundred was msi necefTary ; and when once 
enacted, it could not be reconfidered even by the Coun- 
cil of Ancients itfelf. One- third of the members of 
the two Coureils was to he cleftcd annually. A mem* 
her might he once re-elcdtd, but he could not be defi- 
ed a third time till an interval of two years had 
2 elapfcd. 

Fxf c.irivr 'Fhc ixcculive powcf w'as intruded to five perfons of 
DircL^ory. forty years of age at leafl, to He ftyled the Executive 
iYiri ^I'jry. Its members were t kited by the two Coun- 
cils ; the Coiiiici! of Five Iduiulred ehdting ten times 
the number of candidates that might be neceflary to 6H 
up the vacancies, and the Council of Two Hundred am! 
Fifty nominating the direitors from this lift of candi- 
dates. One member of the Dirritory was to ,go oat 
annually 5 10 that the whole might be changed every 
five years. The Executive Directory had no vote m 
the enactment of laws \ but it fuperintended their exe- 
cution, regulated the coining of money> and difpofed 
of thb armed force. Foreign treaties made by it wti^ 
not binding till ratified by the legidative -body, nor 
could it make war without the authority of a decree of 
the tw'o aiTnnblies. I'ho public finjAionaries were to 
icccivc falaries, and to appear drdTed in an appropriated 
habit. 

Each article of this conflieotiorr was feparately dtf- 
cuffed j and on the 2 jd of Augull the whole was dc- 
cbircd to be complete, and ordained to be trar.foiitted 
to the piimary aflemblies for their approbation. Pre- 
vious to this reJblnlion, however (that is, on the 2 2d 
of the fame month), the majority of the Convention 
had brought foiward the grar d mcafurc by which they 
meant to provide for their own fafety, and the fafety 
of their fi lends and adherents, againft the change which 
the public opinion had undergone concerning them 
'1 hey decreed, that at the approaching general election, 
tbc elcdoral bodies fhoiild be bound to choofe 
thinh of the new legiflatiuc from anion^^ the members 
of the prefent convention; and they aftci wank decreed, 
that, in default of the election of two thirds of the Cun- 
vciition, the Convention ihould f -11 up ibc vacancies 
^ tbcmfelves. 

*^1 hefe decrees were tranfmlttcd, along with tlic Con- 
ventioi fet tlitution, to the primary aflcmblit.^, to be ac;:eptcd or 
tern die r jedfed by them. Many of ifu primary afl'embbts hii- 
beiloin of dcrtfood, that thty could not pcccpt of ilu conltiiution 
eJediyu. without accepting along wirh it vh- btw for the re- 
citation vif the fwo-thinh I'lie point h;lf^ in all pit) 
bability, been piirpcfely Kfl nndti a certain degree of 
am!>igiiity ; and as the people wen now \viar> cf iliis 
Convention, they acquiclctd inany conditiciib that gave 


them the profpeft of one day getting quit of It. Eut French 
at Paris, and in the neighbouring depaitments, where 
the fubje£t was more arcuraiely in veil igr, ted, the public « 
difapprobalion of the Convention dilpkyed ilklf with 
great vtliemenre. 

Theic was indeed fomething extremely ankward in CoDfcquco^ 
the tkc»'tc about the re clei-iion of two thirds of thc*^*^- tf*** 
Ctinvcnlion. 1 hat body might, if nereffary, have 
tinned its own exiiUnce for fome time longer, or it 
might have difmiffcd one third of its number by balk>t 
or other wife, and allowed a new ck^fion only to that 
extent ; but a con.pulfory elei^ion was an abfurdity fo 
new', and fo obvious, that it gave their antagoiiilU eve- 
ry advantage agaiiift them. Accordingly, at the meet- 
ings of the fe^tions of Paris, the laws for the re>tle£tioa 
were rejc6led with contempt, and. their abfuidity de- 
monftrated with much acrimony. In coRfc(|nence of 
the debates which took place at thefe meetings, the 
minds of men were gradually inflamed, and it became 
obvious that a political convulflon approached. On 
• the one fide, the Convention took care to publKh daily 
the approbation of the decrees, along with the conibi- 
tution, by the majority of the primary affcmblies, by 
’ flfiqft of wjhich l;|he ^ two had been confounded and ae* 
Iti'commktees alfo called in<be 
for its prouftion. On 
thefedliona becaM 
dky Convention w«a 

mufdererii the 
of, 

ifotiDitin ! It waa, even prbpofe 

•nsal ev^ tn8iif^iK|tl eflar-r*-/ 

'«neiir itvmii&imfy ttihiiiMilt and to pimjifk him 

For fometimt much atixi^y ^Hi^tled eh . 
r Num^Ut deputations. wde lepeatedly 
fediohi^^ jheChiMrention^^^^ ^ 

obnbk^uif'declt^l. 'I^'the 

reiiioilAfiini^a enty|p\edhWn^-iiiiMi>; .• 

nieihfier^. ofl’^hie. of' the ' 

nadoA '«!C\lwSr the . 

The deputies of.thfl:Sdj 4 W;' 
)ia«ii$g;<ibwpNtJo$(^OB of the rewrds of tte ' ' 

uofit, siieityi>’ thi^ the oational majority, if rightly hum. 
hered. had the decrees, as every aiTembiy that 

voted in oppofitibn to them was only numbered as one 
vote, however numerous its members might be; which 
enabled the primary afTemLlits of remote diftrids Co 
outvi’te the me re populous lections of Paris and other 
great towns. Whereas it was faid, that if the uidivi- 
dual voters were counted, it would Le found that the 
derrtes were dilapproved of by a confiderable majority. • 

All this was dibegaulcd by the Convention, and the* 
ketions prepared to decide the difpute by arms. The 
hrft Hep taken by them, however, Wsia ill concerted. A 
notion was propngaud, that as Toon as the primary af- 
fmdilics or fcdions had chofen the ck£tors viho were 
to choolc the members of the new Itg'flaiiMf, ihc na- 
tional fovcteigiity became veiled in thele electors, arfj 
that they had r. light to Biffijmcthc government in their 
va»^I«us ddlficts. Accordingly, about i o of the elec- 
tors of l'-*ris tifTcmbltd in the hall of the French theatre 
ill the lubiiib St ‘Germain, previous to the day of 
nieetuig appointed by the Convention, f laving cholcn 

iJe 
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Frtnch Dc Nivernois (fornivTly tlie Duke ic NivernoU) their 
Revoluti niprtfiJent, they bcjyaii their debiitefl. I'lie Cv>nventioii 
, wis alarmcdi anil iullantly fert a body of the military 
to dilmifs the mettiiig illegal. Tliis was ealily ac* 
complifhedy as the cltiztn.q )nd not bctii unanimous 
with regard to it, and' no mcafures were taken for its 
protedlion. 

Notwithftandiiig this firfl advantage on the fide of 
the Convention, the fedtions regarded its power with 
contempt, and imagined themfclves fecurc of ultimacc 
fuccefs. In every politic'd contell that had hitherto 
occurred fiiice the commencement lof the revolution, the 
immenfe population of the capital had given a de- 
ciQve fuperiorlty to the fadion whofe fide it efpou- 
fed. The citizens alfo •regarded with indifference the 
armerl force with which the Convention had furround* 
ed itfelf, from a notion, which they fondly entertain- 
ed, that the military would in no cafe be brought to 
a£t againfl the people. It would appear that the Con- 
vention itfelf entertained fome jealoufy upon this head, 
and did not account itfelf entirely fate under the pro- 
teflon of the foldiers. On this occafion, therefore, it 
had rccourfe to a new ally, and . {befoi;^^^ |ii.d of 
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thofe very Jacobins whom it had 4^1^^ 
24t|^ of May. The mc^mbers fSmi' 

odjwHia tothefcaiotti of Pprii, W 

ttiopatioo m the .r€volutimiiw^jj« 


VjSIjit'-yf# dkiy'therefort^to 

them- 9 reW wiiw^ed . 

,, . h«( JjeiiB coiifliied' fi.wee'tl^t)»o.^ . 

iMfielii )k|hl;tlmr vvcfe now rat ia 

>:iai0irScpme,ttt‘- 
Srdit 91 

The 

kadm waafo biae the memfaerSvi^ tiliit 
voprifeSn them ia the church of the Quatre i|atioiia,iiH 
they could be broaghi to trial. As this muld occa- 
fion a vacancy or interregnum in the governmenti it wa$ 
ivfolved that ail affairs fhould be conduced by commit- 
tees of she-fe^ions, till a new legiflaturc could be cleft- 
ed. General Miranda, a Spaniard, a native of the Car- 
taccat in South America, who had fer^ed in the re- 
jmblican itmies, was to be aopointed to the chief com* 
mand of the armed force after the overthrow of the 
Convention. This man, in his eageniefs for preferment, 
had aftemately courted all parties, and be uov7 ft^^ms to 
have joined the Parliians upon the fuppofition of their 
being the ftronged. As he entertained fome doubts 
of aheir fuccefs, however, he adopted the ert^oked and 
timid policy of avoiding the dorm by retiring from the 
city till the combat ft.ould be linilbed, tefolviiig to re- 
turn immediately on its conclufion to (liarc the rewards 
and the triumph of viftory. 

The Convention, in the mean time, refolved to Alike 


the fit ft blow. For ibis pu' poft they ftnl General Me Fnncli 
rou to the feftlon of Le Pelletin' to difptrfe the citizens,^ vt»lutio% - 
whofe grcaleft foicc wns alTcnibltd there, But this of- r 

ficcr, didiking the fervicc which he wa'< employed to 
perform, initead cf proceeding to aft ion, beg’ii ro nc* 
gociate with the Itadets of the feftioiw, ana fpeut the 
evening of this day in biiitlcTs ronferetic< s. The fec- 
lions on their fide anpointed (Jem ral Daiiican, who 
hud diftinguifhed himfclf In the war againft the Roya- 
lifts in La Vendee to aft an iheir mlhiary Uadcr. It 
would appear, however, that this officer, fiom tlic nm- 
nu nt that he affiimed the command, bf g.in to dtfp.iir 
of the caufe cf the feftions. He found them totally 
deftitute of cannon, whereas the Convention was fnr- 
rounded by regular troops and a numerous aitiUeiy. 

This inequality in point of w'capoiia appears to have bicn 
conlidercd by him as a fulHcirnt reafon for avoiding an 
engagement. Occupied in vifiting and arranging the 
different polls, he was unacqniinted with the difaiTjo 
lion of the conventional generals. He therefore though* 
he had done much when he had prevented bloodihrc! for 
anQthcr day, and thus the favoinable moment f.r at- 
tack was loft. Whether the feftions would fiave been 
fuccefsful had they been inftantly led to battle on this 
important occafron, cannot now be known. Thougfi 
jirv\t|lO fuperior oiheeni of the Convention were unfaithful, 

^ . yH the fubakerns and the troops in general might have 
flood firm, confirmed as Uicy were by the perfuafiori of 
dieir Jacobin auxiliaries. F.ven in this cafe, however, 
the fate of a battle might have at Icaft been doubtful . 

The battalions of Paris were very numcious, their cun- 
l^pt of danger was great, and their ardour nnboiind- 
tjL The mere poftemon of cannon might not in a con* 
teft againft fuch men have afforded fecui it y to the Con- 
vention But the firfl moments of popular eiithufufm 
were fuffered to pafs away, and that diftruft and diftln* 
fion, which delay never fails ta introduce among grtat 
and irregular aftefttblagts of men, foon began to rcndci 
the conduft of the feftions undecided and weak. 

The conventional cf’mmilttcB, during the night nf the 
1 2lh Vendemaire (Oftober 4th), difiniffid General Mc- 
noii, RaiTet, and fome oihtTb,from their ftrition.*^., atid gave 
the command of the troops to Barras He irnincdiately 
coilefted around him a variety of able officers, am'^ng 
whom we find the names of Generals Drunc and Ik u:.- 


Ind parte. With their affiftance he began to provide lor , 
moft vigorous defence. Troops with cannon v?cre fta- 
lioned'in all the avenues leading to tite 'rhnilhrics. In 
cafe any of thefe polls fhould be forced, mafked battc- 
riei were planted in more retiied fuuatiors. Kor v.'.ne 
this all ; meafures were taken for conveying the pi blic 
magazines of provifions and military ftores to St Clo’ui, 
whither the Convention prepared to retreat If ihtv' 
(hould fuffer a defeat at Paris. 

On the 13th Vendemaire (Oftober 5th) from wlilch 
the infunreftion was afterwards named, both parties re- 
mained for many hours upon the defenfive. At laft, a- 
bout three o'clock, in the afternoon, General Danican 
made advances to an accommodation by a letter to the 
committee of public fafety; in which he ftated, that the 
only caufe on account of whi(^h the citizens had taken 
arms was the dread of a maflacre being intendecj by the 
armed icirorifts who furrounded the Convention, and 
that if tlicfc men wcic rin^ved, tranquillity would im- 
mediately be re.-cftablifhcd. A civil tr.cirigc was re* 
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weVc all diTmilTed from their prifons, and advanced to Kren^ 
the mod Important offices under the new gfovernment. R^cvaluttaflif 
As loon as the new legifiature had divided itfclf into 
two coiiiicih, it proceeded to the elcdion of an Execu* 
tive Diitdory. Here the genius of the French nation 
for intrigue inftantly difplaycd itfclf. The Council of 
Vive Hundred was bound to prefent to the Council of 
Two Hundred and Fifty a lift of ten times the number 

It fulfilled this The Coua« 


turned; hut the Jacobin party i:i tlic Convention, being 
now inci j confident of victory, and wiilung to ftrcngihcn 
ihemhlvcs by the defeat and pundhment of their ant4- 
g«)nifts, it was rciolvcd that the difputc fhoiild bo de- 
rided by arine. Tt is not corredly known* how the 
contiff commenced, but the armed Jacobins arc moll 
ginerally iindcrftood to have begun the attack. The 
cifi^ens on the fouthei'n fide of the river attempted to 

rtiich the Convention by the Quay de Voltaire, hut of candidates ncccfTary for the office( 

fpecdlly rtoiilfcd by the conventional cannon ; but duty in the following manner. The majority of the««lol Fito 
on ih'* no*^thern'fidc of the river, near the Convention, Council of Five Hundred nvatle out a lift, confiding 
th. co.nbat wns fxtremtly ohfiinatc. The cannon were the five following perfons, upon whom they wifhed the 
Tcpcatoliy fev/t d by the citizens, and repeatedly reta* cleAion ultimately to fall : Slcyes, IWras, Rewbell, ^ndentv. 
kcii hv the liQop^ uiid the armed Jacobins. It was I^a Revclllerc Lepaiix, mid 1 .etourneiir de la Manchc. 
not till at er a cor.ttft of four hours that the fedions 'fo complete the lift, ihev added tlic names of 45 ob- 
v. i ic rtpiiircd and ilrivcn to the poll of St Roch. 'rhia feure pi'rfons, country julliccs, fatiners, and even pea- 

po'.'c vai alio takui aiici’ gieat fl.tnghtcr, and the fee- fanU. Thus ilicre was nothing left to the Council of 

tlons w. VO to th.'li head quarters at the fe^^ ion Ancients hut the mere form of an election ; and from 

of Lo IVllcticr. A it< r n fti or t ‘interval they #crc pur* the want of other qualified candidates, they were under 
fi • i rii’ihcr by th.t. tun ps the Conveution, whp by the m^Vflily of nominating to the office of direftors tlie 

were ip:uUt;; id the whole city. ' ‘ fiVc' It the head of the tilt prefented by the 

'J'li’s in nv^,. soil was iifi ribed by the VlAbriout] of.'Ful^ Hundfed. Tlie crafty Sieyca, ho#* 


purty to 
doid't tr 
Lfi in-’)-' 
tli'j 


jii I 
pro!) 
h.il 
iT=i ' 
the: 


c exutions of the Royallfts. It b 
tliat by this time Royalty was 
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corr.lvtl of tiio Mountain party. 'It 
.dm*, that the Royali^s mingled in a conteft.' 
tlic overthrow of the prdent Convention 
<l i but the infurgents In general feem,. 
to liavt! uvowed nor entertained 
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any fetth^^ 

than t':c dlfirming of the Jacobins, and the 
an imiru'diatc elcdiion of new reprefentativeik' 
lin* (if liie attempt had the cffeAof placing the 
tain j;nrty once more at the head of. the flate. 
pnriy at lull thought of adjouitiing the new 
lion, rifiil of rtiicwing all the terrd‘“"''^'^''^ “■ 

:oy government. This projeA, was 

in the Clonvenxiou with fo much yebcmence and nhQtty 
^by 'riiibaudcHU, that it was renounced. Indeed iC 
become iinnvTtfrary to the fafety or afeendeocy of theV; 
men wlii) pxipuled it, as the dc'crees for the te-elec» /, 
lion of two- thirds of the Convention enabled them to’ ' 
ift.iiu the lull pofrefTion of thtir power. A few lUem*'" 
luTh (d* ihc moderate party, fuch as BoifTy D^AilgW, 

Langiilnais, ai d Lc Sage, were elefted by almoft efiry ’ 
place in France, though they could only fit for one 
pl jcc. Ilvuce the Convintion itfeif had the re cleAion &f ^ pAtp^f '^j 

nearly two-i birds of its own me.mbers; and theMounUtn jrtVty, they craf* 
paity, wdiich now cornmandtd the majority, was thus 
enabled to fill the new legiilature with its own leaders. 

f )n the 27th of OAober the Convention terminated 
its fittings, and was fuccccded by the new legiflatuie as 
appointed by the Con ili tut ion. By its lail decrees, a 
gcncrtl amrefty wa* granted for all revolutionary crimes 
and proceedings. From this amnefty, however, were 
excepted the emigrants, the traiifportcd prtefta, and all 
pcrfvms concerned in the lall infumClion j fo that in 

r n .1^. I . 



cial department 
farily unpopular. 


fiA it was me.riy a pardon granted by d\e Mountain 
party to its own friends for all the exceftes they had 
committed. The members of the Convention, who had 
been impiifoncd in the eallle of Ham fince the Jacobin 
infurredion in May, were now fet at liberty. I'he 
members of the revolutionary committees, and other 
agents of Robefpierre in Paris and the departments, 


ed its : mrAbrrs ih almiE^ <1 
govermeiiit was thfltfoiriii 
Things ntight have becir 

altf ird, "indeed, by fuccefllve deAions, whi^ woida^ 
in time bring other men into power t But, by the , 
forms of the conftitution, the executive power wasmoits 
permanent than the legiflat ivc body, without pofleffing 
any influence over it. Hence it was to be feared that 
a conteft for power might fpeedily occur between « 
dircAory nominated by the Jacobin party and the new 
legiilators appointed by the people, in which the Con^ 
ilitiition might fiifter fliipwreck ; an event which ac^ 
tiially occurred. 

While the pofleflion of power continued to fluAuattf 
in the manner we have already ftated, between the Mo«^ 
derate and the Jacobin or Mountain parties, the armieft 
of the Hate were fuffered to languiih *, 1 >ut upon the 

credit 
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french credit of its former military fucccfa, the RepubUc waa 
®*^®**®**» treated with tefjpe6t by feme of the neighbouring 
i powers. On the loth of Aprils a treaty of peace with 
t4i rnil&a» which had been negociated by the committees 
Trmment .through the medium of Barthelemi the French refident 
of tne Re. Bailc, wu prefented to the Convention for ratihea- 
tion. By this treaty, it was ftipulated, that the French 
troops (hould immediately evacuate the Pruflian territo- 
ry on the right bank of the Rhine, but (hould retain 
the territory belonging to that power on the left bank 
till a general peace. Prifoners of war were to be mu- 
tually reftored* and the commerce of the two countries 
was to be placed on its ancient footing. Meafurea were 
alfo to be taken to remove the theatre of wan from the 
north of Get many by treat ies between France and thofe 
pnnccs for whom the king of Pniflia might inter- 
pofe. 

During the fame month of April, the French Re- 


t /ipn 

S iblic vt H acknowledj^ by the xiii|^ of Sweden ; and 
aron «Staelhis ambaflkdor was received at Paris with 
jfrtii, folemnity: In the month of May a feeond treaty 
was ooncludecL It chiefly regarded the 
l^ci^r^A^tritltty. It is wortjiy of eeinivjk, tbtMjkcfe 



was fo feverely injured in the a^lion that fhc run afhore P^^-ncIi 
and was loft at Avetiza, the fnbftantial kffs on both *"*‘®** 
(ides was nearly equal. On the 23d of June another < 

Britifti fleet under Lord Bridpott attacked the French 
off Port I/Orient, and took ihrcc,fhips of the line, the 
reft of the fleet efcaping Jnto that port. 

This evident fuperiority of the Btilifh fleet in every 
conteft, induced the government to take advantage 
of the command which it had of the fea, to give affift- 
ance to the French Royalifts in the weftern depart* 
menu. Thefe Royalifts, hitherto nnaflifted by foreign 
rs, bad, by repeated defeats, been reduced very 
The Convention had at laft offered them a trei- 
ty, which was accepted and figned at Nantes on the 
3d of March, on the one fide by deputies from the 
Convention, and on the other by Charette, Sapineau, 
and other chiefs of the infurgents of La Veiidce, and 
by Cormartin, as reprefenting the party called Chouans 
or Night Owls. Stofllit, another chief, held out for 
fome weeks longer; but at latt, on the sotli of April, 
he too was under the orceflity of fubmitting by tieaty 
to the Republic. y ^ 

: Id a fhott time, however, the hopes of the Roynlllh Ex} ctiirfon 
yjriwtevived by the countenance of the Biitifti govern- 'o ‘^l ibc- 
j^d there treaties were ill obferved. In ilie be-*^**" 
gjof June the Britifti expedition u'as ready to 
rjthe rreiich coaft. The troops to be e mployed 
lifted of emigrants in the pay of Great Britain, and 
;J|[^y.of them had been prifoners of war, who now 
to join the loyal caufe. The command during 
and the feledion of the place of landing, 
to the Count D*Hervilly. The com* 

' b|i‘ (hore was given to Puifaye, who had been cm- 
noder the Girondiits in the military fervice of 
but had now become a royalift. The 
; Smtibivuil was afterwards fent to join them 
0 fqinll tjf^pmment. 

0^ t))e acth eliPJvne the expedition arrived in the 
pty of Qmberon, and on the 27th 2500 emigrants 
aside gOM their landing, after difperftng a fmall party 
^^^pahlicati troops. The emigrant army foon alter 
:;7iififtHbnte^ itfelf into cantonments along the ftiorc, and 
arms to the inhabitants of the conntiy, wlm ap- 
to receive them with joy. It was foon found, 
wever,.thiC the Chouans, though well qualiiied for a 
sjdefohory warfare, could not be of mncii ufc to regular 
^ bad little fubordination. They were 

never fought unlcfs every ad van* 


£ljSd:y wopofed to the Ebipjerdir tb taj^ mt oh their flde. When it was found that ihtir 
thiithriiK^ fi)t the membtU of theXohien- rjipiiuij tid could not be de 
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iii6m«Pfi^6urSf r had dclivjered up to Auftria, along 
d^i& ^tra^affadors, Semonville and Maret, who had 
felted on their way to Turk^. This propofal was 
adfcept^, and the exchange took pMce at Bafle in Swit* 
rtfland; 

mrs. • i^n the fide of Britain the war inaintiined tu former 
^ e^iank^* The Britifti retained their fuperiority by 
* ^ fi^ ipd/were unfortitaate in their efforts on the conti- 
* n^. On the i4th of March the Britifti fleet in the 
Mediterranqaof under Admiral Hotham, engaged the 
French fleet, and took two fail of the line, the Ca-Ira 
ind the Cenfeur $ but as the French fleet, four days 
before the eqga^ment, had captured the Berwick, a 
Britifti fliip of the line, when detached from the fleet, 
and SI the lUuftrious, another Britifli Ihip of the line, 
SurvL. VoL. II. Fart 11 . 


depended on, a refolution was 
taken to withdraw the emigrant army within the pc- 
ciinfiila of X^beroh. The fort* of that name waa ta- 
ken.on the JS of July. Itsgarrifon conftfted of five or 
fix hundred men, and it was now occupied by the emi- 
grants. A republican army, in the mean time, under 
General Hoche, advanced, and attacked all the polls 
had been left 'without the peninfula. Thefe were 
fpeedily taken. The emigrants and Chouans efcaped 
into the boats of the Britifti fleet, or fled under the 
cannon of the fort of Quiberon. The republicans then 
began to conftruft formidable works on the heights of 
St Barbe, at the entrance of the peninfula. 'I'o pre- 
vent their operations, a Tally was made from the fort 00 
the 7th of July ; but without fuccefs. On the 1 (th, 
anodicr Tally waa attempted in greater force. The 
3 F whole 
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failure. 


Fn-nch whole tro.'p? in the peninfula amounted to about 
RcTOlution, , 2,000, including Chouans. Out of thtfc a dciaeh- 
meat of tooo wai fent to attack the heighu of St 
’ Barhe. The republicans were entrenclud in three 
camp*. Tlie two lirft of thefe were ealily taken, and 
tiic dttaehment ottfl’td eagitly forward to attack the 
third. But here a nitiked ba*tery opened upon them 
with grape (hot. A dreadful carnage enfued ; and ve- 
ry few of the dcta-:hin“nt could have efcaped, had not 
the lire of the Biltilh (l.ip* foon compelled the repub- 
licans to defill from the purfuit. 

It now became obviou* that the expedition mull ul- 
timntily fail. Ocfcrilon became extremely common 
nmong ih»: cmigruiits. Thofc men iu particular who 
had been piifonets of war, and received their liberty on 
condition of joining the expedition, fei/.ed every oppor- 
tunity of going over to their countrymen ; and a cor- 
xefpondcncc feems even to have been eftablifhcd be- 
twkn the republicans a id the difeontented troops in 
the fort of Quiberon. On the evening of the 2oth of 
july, the weather was extremely tempeftuoua, which 
jiiothiccd a fatal fecuriiy in the emigrant army. Suf- 
picious patrolcs were remarked ; but as they repeated 
the watchword for the night, they wcie allowed to 
psfa. The republican troops were condnAcd in filen« 
along an tmguardrd quarter of the Ihore, till they wet*., 
enabled to lurprife one of the polls of the garr^tfs 

<• f .t . fwA aflsiOin Thclf 


at the head of what was called the army of the Samhre French 
and Meufe. After driving bcf«)re him three Aullrian ^^^'*'“**®**r 
polls upon the L'dn, he croflTcd the Mein, and com- 
pletely invelled Meiuz and CafTi,! Pichcgai, in the 
mean time, crofTjd tlie river, with the army of the 
Rhine and Mofellc, iieai- Manheim, of whic h city he 
immediately took pofTcITion. But the French generals They re- 
fi)on found their forces inadequate to the undertaking itic ive a 
which they were engaged. A confiderable detachment 
of Pichcgru’fl army, after driving the Auftrians under 
General Wurmfer from a pod of fo nc importance, be- 
gan to plunder, aud went into confufion. Phe Audriana 
being informLd of this ci'-cnmllance, relumed to the 
charge, and defeated the French. General CJlairfait 
alfo, having v-olaicd the line of neutrality, came upon 
the rear o? Jourdan’s ar.ny, and took a confiderable 
part of his ai tllleiy. Both the French generals now 
retreated. Joiirdan was rapidly purfued by Clairfait 
till he returned to Duflrldorf, wlitre he maintained his 
ground. Pichtgm recrofftd the Rhine near Manheim, 
leaving a gariifon of 8000 men in that city. The Anf- 
trians advanced in all directions. Manheim was taken 
after a vigorous ficge The French were driven from 
tbs rieTcMOurhood of Mentz. The Palatinate became 

m Aft! r • 1 
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war» and the Auftrians feized the coun* 
to\x^ of the Rh{ne aia fif 
toB Treves^ After various fingagcrrteatfy 

i^Aujtift * trlfl 
French 1^6- 
p., condEkiqtf 


where they found the artillery men fall alletp. 
niaiches were feixed, and the lanthorn intended to give 
the alarm to tlie Biitilh fleet was extinguilhed. The 
fort wa» fueeddy in confufion. Some regiment* threw, 
aw . V their arm*, and went over to the 
others even malfaetcd their own afti:trs. A con^r* .! 
able number, however, mai.itaintd a violent COnfliA for, 
lome time before they furrende.ed Putfaye tfaped ' 

0,1 board the fleet. The Count dc Sombreud wa« t«- term*. ptiiW 

kc. : and tins aceomplilhed young m-«i wa* fooa after %«,#«*■ PTO ^ fT^. 
put to dcriih, along with the ot cmigrarn ometrt 
and all the Chouans that were found in the fo^ 1 he 
billiop of Uol was alfci put to death, with hi* clergy 
who aecoiiipa'-iicd him ; but many of the private fol- 
diers of tht emigrant army made their peace with the 
vtpubl.cans, by pretending they had betn compelled to 
riigage in the expedition. 

'Fhc liiitilh HkCi, with tranfports and troops, lliU ho* 
vered upon the French coaft, and made an unfucccftfol 
attempt upon the iftand of Noirrooniier- In confe- 
iiiience of the feafm of the year, however, it returned 
. * ^ 1 'V «r*A« Att'i/'tiatincr « fmall tlland 
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home in December, after evacuating a mw. •«•!«* vaaM* ^ Y — _ • /.u • • 

called L^JJU DUu, which the troops hid for fome time the pubhc tranquillity. For feme time the goverq. 
. I *' ment fupported them. 1 he Panfians, after ^the 5111 

** 0^1116 fide of Germany the fortvef* of Loxemboutg “» 


mei tiiu# «w* lo«g W*®** 

govemiMitt, end (upR bcenine weary of that i 
whom th^ themielKa had tftaUilhed. 1..-, 
club* in dl quarter*, and were continually diflurbiag 

.M .* lit TTr.*. •**«!« itiB 



•♦ 5 . , On the fide ot Ueimany tne ronrci* oi x-uxeiowurg wuui.., mv ” J l 

S«.*lles of f the 7th of June, after having been in a like to the Jacobin* » but they were ondetftood to ex- 

1,^0“ flate of blockade fince theVeceding cam^ig"; ^reeD filk cravat., aqd 

“y- 


The 

French were now in potfeffion of the whole left bank 
of the Rhine excepting the city of Mentz, which they 
attacked In vain, becaufe the Auftrians could at all 
time* throw fuccour* into it from Fort Cafliel on the 
oppofite bank of the river. Finding the capture of 
Menix imooflibk in thefe circumiUncei, the French re 
folved to crofe ihe Rhine, to invell the ci.y on all fide*. 
The enterpiifc, however, wa* delayed for fome time, 
till the refult of the Britilh expedition to Quiberon 
fliuuld aouear. in ‘he month of Auguft, Gmeral 
Jour^ iweed the paffage of the Rhine at Dufleldoif, 


■•awv W W 

prefs this feniiment by wearing grten filk cravats, aq|l ' 
by applauding with much velicmence at the public Ijpcc- 
tncles the air called ZiF Reveil du PtupU* Ihc Direc-Ridicuhvs 
tory now prohibited, by an edift, as tokens of royaL’fm, «'«dujft rf 
the wearing of green cravats, or the performing at any[|“ 
of the theatres the air now imntlonedg though the fen- 
timents it contained were entirely republican. The Di- 
rctlory alTo ordered in its ftead, that the Marfeillbta 
hymn, and other popular fongs, fhouU be performed 
every evening at all the theatres* The Pariiians IheW- 
ed their diftpprobalion of the Direftor) by niaintaiQ- 
ing a profound iiUncc during the performance of thefe 

fonga, 
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fon^s, which had never fallid till that period to excite 
burfts of apniaijfe. The Dircftory foon became afha* 
Died of this ricliciiloua conteil« and in a ftw wetka re- 
called their edidi. Indeed tliey found it impofllble to 
.give countenance for any long period to the reiUefa 
and innovating fpirit of the Jncubina, who contiiitially 
wiOied and attempted to return to re volutionary , that 
is, to violent ineafu'tB againtt their antagonilU. In the 
ibuth» ill particular, the prefent fiiprcmacy of the Jaco- 
bins produced very pernicious effeAa. Freron, who had 
delcrted them after the death of Kohefpierre, and be- 
came one of their tnoli violert adverlaties, thought iit 
to return to their party before the 5th OAober, and 
was fent to Toulon with full powers of adminiftra- 
tion. Here he difmifled the municipality that had been 
de^^ed by the people, reiiored the Jacobin clubs, and 
pioceeded to imprifon all fufpe^led perfons as in the 
days of Robefpierre. Thefe meafures produced a vio- 
lent readion on the part of (he enemies of the Jaco- 
bins. AITaflinations became frequent, and many perfons 
began to leave the country. The Dired^ory wu alarm* 
ed by the many complaints againft the Jacobins or ter* 
roritls that came from all quarters, and refdved to aim 
at popular itT by deferting a fet of men who icoold^ not 
be^prevatkd upon to a^ with moderatioini;;' 

Was reealled from Toulqni and . more , mi 
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ROW arrtflej by order of the Dirc£lory, was Dioiitt French 
the poftmafter ofVarcnncs, whom we formerly min ^^'-volut or 
tioiu'd as having arrclled the unfortunate Loins XVI. ' 


fought out to replacr 
‘ ^yho am {5 






having arrciteu ttie unlortunatc lioins 
when attempting to chape to the fioiitiers. Alui’g 
with him were liabcuf, AntoucUe, Fillcticr, Gaiulct, 

Julieii, General Koflignjil, Gtimain, D’Artlic, Laigi.e- 
lot, and A mar, who had been a mcmiK-r of the com. 
mittee of general fafety along wiih IL brfpkric. \ a- 
ditr and llobeit Lindet were alfo engaged in tlie coii- 
fpirncy, but they made their efcipe. ibiouctalfo ciVu- 
ped by the connivance of the Diredory, as wai gene- 
rally uiidcrftood 1 but the reli of the confpiratuis were 
removed for triil to the high national court at Vlii< 
doiiiCt where they were condemned. At the ptru d of 
their rtmoval thither, a new attempt was made by theii* 
party for their refeue. About 600 men entered the 
camp at Crenelle near Paris, and endeavoured to pie- 
vaii with the foldiers to join them in an infurredion. 

This attempt was altogether uiifuccersfuh A few of 
the infurgents were killed, and the reft fled. 

Thefe defeats of the Jacobins, and tlie difcredl un. Moderate 
der which they were again brought, encouraged the r^^rty. 
moderate party in the two Icgidative couneds to at- 
tempt to repeal the laft decrees of the Convciition, 

, which had at once granted them an amneity, and cjn- 
iti idtllied all the laws which, by coofilcating the propeity 
Emigrants, excluded their rclatums iiom the fucccl..^ 

The difcuflion lafted many days { but the rctult 
' Wa% tlut the law with regard to envgiaitLs rcTrair. i >.:i 
--xoT-p' former footirg; and the only point which the mo- 
4crate party were yet able to carry was a modiftcatioii 

^ ^rec to this extent, that thofc tcrrorilL were 

of formic incapable of bolding public ofticcs who owed 

;^ck how a£^ us fta 3 %ri ^ ' thew fafcty to the amnefty. ^ ^ 

jt‘ ftateof the finances now began to occupy iheO.Rrcird 

‘ " Freodl government in a very ferious manner. Duni.gflJ*t<* 

the government of Robefpierre, wluJe the credit of 
aifigiiats was prefitied by the influence of terror, or l)y 
the (a||: of the church lands, and the property of emi- 
ffmnts» little attention was bellow ea upon this fubjett. 

When money was wanted, more aiFignau were fiib.ica- 
tcd| and as few or no taxes were ueinanJed from the 
ip^le, no enquiry was made about the public expen- 
ditore. Bet when the boundlefs extravagance of the 
amts of government had loaded the circulation with 
aoigiiats till they became of little or no value, it became 
S very difficult queftion bow the public fervice was 
hereafter to be fuppoitcd. A new paper currency, call* 
tdr^cripti, was firft adopted, i hefe weie orders on 
the treafuty for caih, payable at certain periods. But 
their credit foon pafled away, as the ircafury had no 
.pneans of fulfilling its engagemeius The Dinedory 
complaioed very bitterly, in a mciTagc to the Councils, 
of its diftreflea, and of the want ol funds to cai ry on 
the approaching campaign In coufequcnce of this 
meflage, a law was pafled, on the a^th of March, au- 
thorifing the file of the remainder of the national do- 
mains for the price that had been fixed upon them at 
an.eady period of the revolution, amounting to about 
twenty-two years purchsfe. A new paper cuircncy, 
called mandats^ was to be received in payment. But 
the credit of government was now gone. 'Fhe man- 
dau iiiftantly lull in all piivate tranfadions ouc-fuuith 
of their value, and ihty foon fell ftill lower. 'I'hls, 
howevLT, pioduccd a great demand fur >ialIoiiai pro* 

3 F 2 perty, 
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‘ They^ winre not prepaied for aSion, however, before the 
enonih of May, and by that lime their defigos ilrere 
difeovered and eoametraded. On the icth of that 
monih^thc guards were increafed, and bodies of cavalry 
Rationed around the Luxembourg and the ThuiUeries. 
The Diredkory at the ifaine time informed the Counefl 
•f Five Hundred^ by a meflage, that a dreadful confpi- 
racy was prepared to burft forth on the following mom. 
irfg. At the found- of the morning bell, which is «ve^ 
ry (lay rung,'the confpirators were to proceed in fmaU 
patties pr three or four men to tlie houies of fuch per- 
tons as they had marked out For deftrudion. After 
ai&iCnaliiig thofe .perfons, the whole pariifs were to 
unite, and to ad againft the Diredory, whole • guard 
they apprehended they could ealily overpower. Fhe 
.conlpirators had appointed a new Diredory and a new 
k'gtllature, to confaft of the n oft vioUnt of their own 
party. Among the leaders of this confpiracy, who were 
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FreMh perty, which was thus about to be fold 
Revolution, To prevent this cfTeft, the legiflature broke its 
, engagements, and decreed, that one-foiirth of every pur- 
cluie fhould be paid, not in mandats, but in cafh. This 
decree put a flop both to the falc of national property 
and to the circulation of mandats. 

Rccnurle was next had to taxation ; but this was 
attended with much difficulty. l^y the war, and 
the violent government of Robefpierre, the French 
Rt:ii«iisuf commerce had been in a great meafure ruined. In* 
duftrious men, who poflelfed any capital, had there* 
turned their attention to the cultivation of 
land. Many circumilanceu led to this, lly the emi- 
gration of the nobles, and the conhfeation of the 
church lands, the fanners were left with no landlord 
hut the government ; which, being fiipported by allig- 
nais, paid little attention to any other fourcc of revenue. 
Hence they paid no rent, and fpcedily n)fc into opu* 
lence. The revolutionary government, which kept the 
inhabitants of tlic towns under dreadful bondage,' was 
fcarcely felt by the inhabitants of the country, who 
thus enjoyed the advantage of exciting no fufpicioti in 
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far below its of the members to labour to give luftre to the republU French 
can government by their talents and productions. 
teen hundred fpeCtators applauded the fpcechcs with 
eiithufiafm, and vainly imagined that all the evils of the 
revolution were terminated, and that their country was . 
now entering upon a career of unexampled glory and 
profperity. ... ijS 

At this period the llritiffi government made an Overtures 
approach towards a ncgociation with Fiance. On thc*'f ^he Bii* 
8tb of March Mr Wickham, the rniniltcr pleiiipolcn»“^'fc^®^®^®^ 
tiary to the Swifs Cantons, tranfmitted to liarlhc***'”*^ 
lemv, ambalfidor from the Fiench Republic to the 
Helvetic body, a note containing three qoeftions. 

Whether France wmuld be difpofed to fend minifters to 
a congrefs to negociatc peace Vith his Britannic Ms- 
jelly and hia allies ? Whether France would be difpofed 
to communicate the general grounds on which (lie 
would be wiHtng to conclude pc'ace, that his Majelty 
and his allits might coniider them in concert I and, 
billy. Whether France would defire to communicate 
any other mode of accompliihmg a peace ? The note 
concluded with a promife to tranfmit to the Britifh 


the rulers, and of paying neichcr rent nor taxes. The .ooiiit whatever anfwer (hould be returned ; but dccU- 
Jaw which declared affigiiats to be a legal tender of pajr^V Mr Wickham was not anthoriled to filter into 

ment, vvas a great fource of profit to the cuktvaton of 
the foil. They contrived to fell the produce 
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farms only to fach as offered them ready fpeciei 
the fame time, they jiaid their rents, where thelandlordj^ 
had not emigrated, in affigiiats, which they obtaiucd H' 
a trilling price. Hence it ufually happened^ that wbil^/, 
the tenant enjoyed affluence, hts miferable landlord Wl^V 
Tcductd to the neceffity of felling his nmveables 
a portion of the gtain that grew upon hit owR eKal^l^ ; 
or was tempted to fell the eftate itfcif, at an 
value, to obtain the means of emigration. 
and other circumftancea, the whole induftry of . 
French nation came to be directed towirds agricq^V^' 
^I'hcir country w'as accordingly w^ cultivated i but 
as the riches of agricultural nations are, not cafiljr fofab'^ 
je(^ttd to taxation, the French DireAory now found it;, 
itnpoffible to cany on the fehemes of ambition and of 
cofiquell, which they had alieady formed, without rt\f^ 
itig Kir refources upon the plunder of the neighbouring 
Hates, which fpcedily rendered their armies odious ta 
all thofe quarters of Europe to which they penetrated., 
Amidtt their pieparations for the approaching cai&r 
paign, the DireAory atteirpitd to Incrcafe their own 
reputation at home, by cflabliihing what is called the 
National InJlituU ; which is a focitty of men of letters, 
undei tffe protedion of the government*. Into this body 
were collcdedthf molt celebrated litci'ary cbara£t«rs in 
the nation that had efcaped the fury of the Mountain 
Party. Among thefe'were La Place, Lalande, Four* 
croy, Bertholet, Volney, Dolomicu, and othen, wcU 
known throughout Europe. Tlie firft public meeting 
of the inftitute was held, with great (plcndour, on the 
4th of April, in the hall of the Louvre, called the Hall 
^Antiqm, The ambaifadors of ^ain, Pruffia, Sweden, 
Denmark, Holland, America, Tufeany, Genoa, and 
Geneva, were prefent. The members of the Diredory 
attended in their robes, and their prefideut made a 
fptech ^ inftalbtiofi, dechiring the determination of 
toe executive power to proted and encourage literature 
and the arts. Dufaulx, the prefidcot of the Inditute, 
tepUed, ia a fpecch in which he declared the refolutioa 
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of lorei(^ teirritWy^ lirimr {»mence of aninteri^i^^El 
tjoo* It was added, wkh truth, that while fern dih 
iioiia were perfittM in, nothing was left hut to priifedute Ih 
war equally juft and neceflary ; but tbat^ when tmirf pa». 
cflic fentiinents (houM be manifeftech his Majeily Would': 
be ready to concur with his allies in taking tneafurea for 
eftablilhing a juft, honourable, and permanent pt^acc. 

The French Directory had lucceeded, diving the 
winter, in reduang the weftern. depaituients into Alb* 
jedbon. The emigrant expedition from England had 
induced the royalifts once more to try the fortune of' 
war ; but, after various defeats, their leaders, Charette 
and Stofflet, were taken, and put to d^ath on the 29th 
of March^ and the infurgents were AippreiTed iu all quar* 
ters- The French government being thus left withoutao j 
enemy a home, was enabled to make great efforta ODmiesb 
the frontiers. The military force of the Republic was di- 
vided into three armies. On the Lower Rhine, the army 
of the dambre and Meufe was chiefly ftaiioncd about 

Duirel* 
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ViPfiKh DuflTeldbrf and CoblentZf and was commanded by Jour- 
Moreau commanded the army of the Rhine and 
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Mofelle» in the room of General pichegru, who had 
been difmined from bi» command. '1 his army was i^a- 
tioned on the Upper Rhine, and from Landau to 
Treves. The third and Uit army was liationtd on the 
coaft of Italy, from Nice towards Genoa, and nc^w recei* 
Tcd Bonaparte as its commander. The name and the ac 
tions of this nun mull hereafter fill fo large a fpacc in 
the detail of this eventful period, that it is neceifary to 
pay fome attention to his perfonal hiftory. 

A Corflean gentleman, a lawyer* by profeilion, but 
who had appeared in arms under the celebrated Paoli in 
defence of the independence of his native idand, was the 
father of Napolonc Bonaparte. Napolonc was born at 
Ajaccio in 1 767 ; and by the interell of M. dc Mar- 
boeuf, the French governor of the ifland, he was placed 
for his education at the celebrated military academy of 
France {JHcok Milhasre)^ which has produced fo many 
accomplifhed men. At a .very early period of life he 
prefented himfelf as candidate for a commiflion in the 
artillery, and was fuccefsful, being the lath on the till 
out of 56 vidorious candidates. In confcqucnce of 
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this event he ferved two or three years in the French : which was the laft 


The French army of Italy amounted at this time to French 
56,coo men. l!ona;' trtc at his arrival found it ilp^' volution, 
equipped, and the troops niutinons for want of nay ioul j. 

neceffaries. He aciJrdTcd ihtir, however, in the true 
ftyle ot military cnterprile, If we are to be v:oic|iiilh- the 
ed, we have already loo much ; and if wc conquer, we 
fhdll want nothing and ordered tliem to prepair for 
immediate adion. His oppcnmtr, however, aninip?.. 
tcd him in the attick The Aulhians employed in the 
defence of Italy, under Gential IWaiillcu, arc faid' to 
Lave more than equalled the French in numbers. d\» 
thtfe w^ere united the King of Sardinia’s army, unicr 
Count Colli, of 60,000 regular troops, bclides the mi- 
litia of the country, which was now embodi.J, and 4 
fmall body of Neapolitan cavalry, amounting to nbour 
2 joo men. General Beaulieu began the carr.p.iigp, ou 
the 9th of April, by attacking a poll called \ olu i, 
which the French poifelTcd, within fix leagues of ( noa. 

They defended themfelvcs till the evening, and thm re- 
treated' to Savona. Next morning Bcanlim, at th.: 
head of 15,000 men, preffing upon tire cent e of tne 
French army, was completely fuccefsful till one ’..h k 
afternoon, when he reached a redoubt at Mimttiuuiv, 


of their entrenchments. This 


an^ as a Kcutetiant in the regimeut of La ; 
jiijpaite hayflig rifen to the of leaptiim.ibf ' 

0 iiH! 9 t 4 to.^rfica after ii^e 
of a 
-IbiiiH. 
t hita^ wilHl 
Ki^Ttfenled T 

- ,, . . rfy., 






contaired i^co French. I'heir 

prevailed with them, in a moment oi enthu. 

.to fwear that they would m>t funerider; and the 
^piwf^uencc was, that they arrefttd the pi()grefs i.f 
i^^^lE^utieu for the ren aiiider of the day. During the 
'iitfhl, Bonaparte ibtioned his right wing iindtr La 
• Swifs exile, in the re4r of the redoul l r f 
held out, while he himtdf. with 
MjdM Bertluer, and Salicetti, advanced by Altai a, 

the Auftriaos on their flank and rear. Biaii- 
in the mean time, had rcceivtd powerful ici T ircc- 
ItonU^ andon the morning of the nth renewed the 
on French under La Harpe; but Maiimci 
;^fbon advancing ttpe^.the flank of the .^u'trians and ^ 
Sardinians, they gave way on all Tides. i wo of tin ir j;i* 

; neruls, Roccavina and Argentau, were woundid. 'Du y cs. " 
toft 2500 prifoners, and were purfued beyond Caiiu, uf 
^iwhich the French took poircfliou on the following day. 

Oo the 15th at day break, the defiles of Mthcliir.o 
were forced by the Fiench Gerieral Augcrcau ; -m 
by a fudden movement, General Provrra, a kni,; 


hr of 

. order of Marh Thtrela, at tlie head of 1500 AlU 

^ .. . .Irian grenadiers, was furroiinded ; a eireumftance w'hitli 

mcral of artiR^ anil| . proved not a little, embanafling to the French airny. 
the attack of the varimill, ror this refidute officer, inlttaa of furrendering, m. 
^itified poftsaronud the city. He was afterwaids cm- ftantly withdrew to a ruined caiUe on the top of the 

mountain, and there cntrcnehecl himklf. Augtreau 
brought up his artillery, and f|M:rit many hour;, m at* 
tempting to diflodge him. At lalt he divided his 
Uoops into four columns, and endeavoured to carry 
Provera’s entrcnchmenta by florm. The French loti 
two generals, Band and Quenin, and Joubert was 
wounded in this attempt, winch proved unfuccefsfui. 
Provera pafled the night in the midfl of the Ft inch 
army, which had been prevented by. his obilinate teliit- 
ance from coming to totle. Oo the uth the hoitilc 
armies faced each other, but a divifion of the French 
troops was flill occupied in blockading General Pro. 
vera. The Auftrians attempted to force the centre of 
the French, but without fuccefs. Maffena, in the mean 
time, turned the left flank of their left wing near tlie 

village 


pi^ed fur p ihort time againil the roydifts in the weft 
of France ^ and we have already mentioned, that be 
ivas at the capiul, and affifled Barras in the conteft be* 
tween the Convention and the Parifiana on the 5th 
0 £lobcr. Hence he was regarded with diflikie by 
the moderate party, and repreiented as an unprincipled 
idveoturcr, brouglit forward to fupport the lerrorift fae^ 
lion. He had many enemies, therefore, at the commence* 
nent of hts career, and his charadcr was treated with 
nuch freedom. The icandal of the times went fo hr as to 
iflcrt, that he owed his prefent preferment, noi*ro much 
;o any talents he had yet had an oppoitunity to dit 
day, as to his marriage with Madame Btaucharnois, 
I beautiful French woman whom Barras had taken un* 
Ice bis protc&ion* 
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vlUa^Te of Drgn ; r'liilc La Harpe, witli his divifion in 
ihrtc coUuiMis. lurued ihc rij;ht lUrk <»f the fame 
Out column kept in awo the centre <»1 the 
Ailin'ans» u fccoiul attacked the fUi k of their left 
while the thi’-d column yrained itn rear. ‘I hue 
was the left wing of the combiiud army completely 
luToiinded and thrown ir to corfniion. Light thou- 
fand men were, on this occafion, taken prifoners, and 
General Pmvera ?X lall all'o furrem ered. 

Thrfe victories were not gained over a tinihl or an 
Inatlive advtrfaiy. On the inoinir g after hi{» fatal dc 
feat at Millcfimo, Beaulieu madt one of thofe fpiiited 
tffoits which often retrieve and alter the fortune of war 
At the head of 7000 chofen Anllrinn troops he at- 
tacked, at day-hi*eak, the village of Dego, wheic the 
French repofed in fecurity after their fuccefs. He 
look the village ; but the French having rallied under 
General Madcna, fpent the greater part of the day in 
attempting to relzke it. They were thrice reputfed* 
and one of their generals, Caiifl'e, was killed. Towards 
evening, however, Bonaparte in perfon having brought 
up rc'inforcemcMits, the polf was retaken, and the Au« 
ilriaiis retired wdtli the lofs of J400 made prrfonera. 

Bor.apartc had now thiown himfclf between the Atl* 
flri.iii and Sardinian armies. By the poifeffioD of the 
llrong poll (ff Dego, his right was fecured Ugainft the 
effoits of Beaulieu, while he was enabled toad with 
the nufs of his force agaiiili the Biedmontefe trdopi^; 
His entcrpiifes in this quarter w'erc facilitated by the 
( certioi^K of Augereau, who had opened a commum^-j. 
tion with the valley of the Tanaro, where SerrurSin^i 
clivifwn was approaching the town of Ceva, near wbidi 
the Piedmonufe had an entrenched camp defended b]t 
iJor:o men. .. \ 

Oil the 16th Angercau attacked the irdonbu wlifdt. 
covered this camp, and rook moft of them ; which 
diiced the Pic'tlmontcfe to evacuate it during the fitghtt 
and on the lych Ceva was entered by Serrurier. Count 
Ct^Ui now retreated to cover Turin ; making chcdCe^ 
however, of the ftrongeit pods, and fighting in theni 
:ili. He wag able, on the 20th, to repuife ^mirier ; 
bur on the 22d Boiiapaite, flill preffing on the Pied'* 
nu.nti fe genrral, defeated him near Mondovi, and ca- 
tered that place. "Hie retreating army next cedeavourw 
ed to make a Hand, with its head quarters at Foflano^ 
and its wings at Coni and Cherafeo. On the 15th 
MaiLna advanced agsind Cherafoo, which was fpcedily 
evacuated. Fufliino furrcndcicd to Serrurier, and Alba 
to Augercan. 

Prcvioiis to thefe laft movements,' however, Count 
Colli, rn the 23d of April, had written to Bonaparte, 
retpielling an arinillice, to allow the King of Smdinia 
an opportunity of negociating a peace. The French 
army was now within 26 miles of Turin ; and that 
prince faw himklf fuddcniy reduced to the nertfli- 
ly of flanding a ficge in his capital, or of accepting 
filch Itins as the conqueror might think fit to impofe. 
Bonaparte granted an armillicc; on condition that the 
tlirte fortrcfTca of Coni, Ceia, *ind Torioni, fhould be 
dclivcicd up to him, wdlh thrir artillery and cnagaKincs, 
and that he (houl<l be allowed to crofs the Po at Va- 
.lentia. The armiilicc was lignrd on iht 29th, and it 
was fcdlowcd by a formal treaty Vvitli the French Re- 
puhlic, which w'as concluded at Paris on the 17th of 
Ma). The -cowditioKS inqwfid by this treaty upon 
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the King of Sardinia were humiliating and fevere. He French . 
gave up to Fiance for ever the duchy of Savoy, 
the countks of Nice, Jenda, and Bietueil. He gave ^ i?V®- 
an amriefty to all hh fubje^^.s that wtte profecuttd for 
political opinions. He pgrted that the French troops 
fhould have free accefs to Italy through his (eriitory ; 
and, in addition t^i the rortrL-fres furrendertd by iht armi- 
flice, lit gave up thofe of Exiles, Snfa, Brunette, Af- 
fiette. Chateau Dauphin, and Alexandria, to be poflef- 
ftd by the Fiench during the war; and they were an* 
thorifid to levy military contributions in the territory 
occupied by ihtm. He agreed to ereft no fortrefl'cs 
on the fide of France, to demolifh tlie fortrefles of 
Brunette and Sufa, and to dilavow his difrefpcdful con- 
duA towards the lad French 'ambaflador. 

In the mean time the French army advanced towards 
the Po. Beaulieu was deceived by the article in the 
armilfice; which ftipulated, that the^French fhould be 
allowed to crofs that river at Valent ia, and made all 
hia preparations for rcfiilance in that quarter. Bona*> 
parte laboured, by fcveral evolutions, to confirm this 
error $ and while the Auft rian general waited for him 
near Valentia, in various wtU fortified pofitions, he ad* 
vaaced baftily into Lombardy, and had proceeded fixfty 
dossn the river to Placentia, where be arrived qllt tbe 
before the diredion of his inarch wapf dtf* 
feiaed whatem boated 
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hi Frttt^, tNhas#iiy meii of Mitenr and aitiAi 
ftrated againft it as both impolitic and ufdefiu Thsr 
cofitendM, that it would lender the Pten^ Re|lnbl4 • 
odious to all Italy, without producing any advanti^ to 
compenfate this evil, as the progrtfs of the aKs could 
not be promoted by removing their beft pruduAiona 
from the feenes in which they originated. But the , 
Directory was too much occupied by views of natiomd * 
aggrandifement to lillen to confideiations of this kind, 
and limilar flipulationa were ordered to be inferteJ in 
every future treaty ; by which jneans iht m'A valuable 
curiofitics of' Italy were gradually transfcried to the 
Ficiich capiidl. ^ 

Beaulieu, now driven from the Po, crufTcd the Adda' 
at 1 4 i>t!i,* Pizzfghitonc, and Cremona. He left foinc 
troopH, however, lo defend the approaches to I.oili. 

The advanceo guard of the French attacked thelc on 
the if.th, and drove them into tlu town ; whidi was en- 
tered in fuch dole puil'uit, that the Imptiialifts, on lea* 

^ ving 
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• la vinjr it, had not leifuie to break down the bridge over property there he coi.fifrateJ 

yp^J*'*** the Adda. At the other cud of the bridge the Impe- 
, rial army was drawn up, and thirty pieces' of cannon 
defended the paflage. The F*-ench generals, after a 
confultation, agreed that it cindd not be forced. But 
Bonaparte having demanded of his grenadiers if they 
were, willing to make the attempt, they applauded the 
propofat, and he formed them into a clufe column 
'raking rdvantage of a cloud of fmoke which iffned 
from the hoflile artillery, they runted along the bndge, 
which was about 100 yards in length, and were at the 
middle of it before they were difeovered. Here a ge- 
neral difeharge from the Auftrlans dellrcyed 700 men. 

The French cohimn helitated, and the carnage became 
terrible; hut Maifena, Bifrthier, Dallemagne, Cervoni, 

J.nfnefs, Dupat, and other ofHcera, flying to the head 
of the column, urged on the foldicra, and prefling for^ 
ward, broke into the ranks of the Imperial army, which 
immediately gave way, and fled in all directions. This 
exploit has been much cclebiated. The intrepidity of 
the troops by whom it uaa accompliflied is unqueftion* 
able ; but how far the leader who urged them to fach 
an enterprife U entitled to approbation mav well be 

doubted. He had pafled the Po with fcarcay the loft .. baeit of the Rhine, and, advancing towuids tlie Sieg, 
of a man. ,The Adda is a very inferior ftreaftr^ defeated^ the Imperialifts. Thereafter they were driven 

bat iords both above and below, the town of focceffively from the flrong pofitions ofUkurtthand 
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By ihcfe ineafiires the Fmiih 
tafk afligned to Bonaparte was completed bv the time 
the campaign upon the Rhine was begin. M uitua was > j. 

flill indeed in the hands of the Imptrialills, but it was 166 
blockaded, and all Italy was now fnhmiflive to France. Siiccrffeiof 
To diminiOi, if pofliblc, the efforts of the French 
the lide of Italy, the imperialiils thought it ucccffaiyj" 
to renew the concert in Germany. An intimation waa 
therefore fent to Gem ml Joiirclan, that the armirtice 
w'oiild terminate and hortilirles commence on the ;tirt 
of May. At this time General Waricnflchen oppofed 
Jourdan; and the Archduke Cliarlcs commanded the 
army in the HuiidrriM:k, which covered Mtnt/ and 
Manheim, and was ftationed again!! Moreiu on the 
Upper Rhine. The French bega*i their operations with 
a very artful ftratagem, intended to draw the whole 
Aurtrian force to the Lower Rhine, that Moreau might 
have an opportunity of foddcnly penetrating int'^ Swa- 
bia, and confeqiiently of carrying the war towards the 
hereditary territories of Auflria. For this purpofe 
Moreau remained quiet, while Jourdan began to ad vi- 
goroufly. On the 3 ill of May his left wing, under 
Klebtr, iffued from the lines of Dafftldorf, on the right 


tiyer was adually eroded at one ofthefe .bjf 
cavalry, during t^e attach tip^b, 
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. 4 Jl<filkirchen, and retreated acrofs the Lahn Jourdan, 


f.jhithe mean time, having advanced with his centre and 
i right wing, forced the Auilrian ports on the Nahe, 
;v qrofled the Rhine, fotmed the blockade of tlie fortrefl^ 
Ehrcnhreitttein, and haitened forward as if about to 
^ , Waa (or, tbb the blockade or liege of Mentz. By thiTc noove- 

prelfcd fb^Md iil pur|^i|^^4^V ibe Archduke found himfelf in the hazardous In 
hirrcn^ of'Ptaaigfttboe ' tuaUon of having Moreau in his front, while Jourdan, 
Q|k>n PUvia andvM a viftorious army, commanded his rear, lie 

*%^|d4c«t0penM th«ir|gvtc« wM^ hallily crofled the fiver, leaving the fortriffts 

l^the'cicaM Menu and Manbeim to keep Moreau in clieik. Hu. 

vifigjmped the. retreating army, he cncountcrLd Joiir^ 
ijlV dai/a advanced guard, which he com ( k lied to retire af- 
ia" ter an obftinate conflidl. jourdan did not hazard a gc- 
nrral engagement, but withdrew to his former poli- 
tione, the Archduke prcfllng haid upon Ill'll, till he 
railecl'the blockade of ElirwnbreitlUin, and cKiffcd the 
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wi^d ptH^Sftooib if tktkwitb, Rhine in its neighbourhood, till Kkber, on the 2ctli 
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He took FciTii^ Bol^na, and tfrbido; and 
al lift granted an aemiftice to hia holmcfs and the Doke 
of Modena, on the ufual conditions of large contribo« 
lions of asoney, paintings, and curiofitiee. From the 
Pope he farther exaded the ceffion of the legations of 
Bologaa and Ferrara, and poflefiion of the citadel of 
*Aacont. His fritrch intotheiloiiian territo^ (b alarm, 
cd the Neapolitan cabinet, that it now folicited peace | 
and Bonaparte granted an armirtice, without attempt* 
ing to add to it the humiliating conditions tO' which the 
other Italian ftates were fnbjcClcd. From the tcrrilo* 
ries of the Pope, Bonaparte haftify advanced with a 
body of troops to Leghorn, in the neutral iUte of Tuf 
tally, under pretence of driving out the Enghffl, whole 


of June, entered tlie lines of Duffeldorf, from whicli he 
bad fet out. 

Tlicfe inovcinentB were forefcciu For lUc 
that file Archduke withdrew from the Pabii intc to 
drive Jouidau down the R.hlne, Moreau tifceodcd ra- 
pidly towards Stialbiirg ; fo tliat theic hortlle aimics 
feenied'to be flying from each other with all poffiblc 
^cd. On the 24th of June, Moreau efftded the paf- 
lagc of the river oppoflte to fort Kchl. This was au 
enterprife of conflderable difficulty; for a fudden Twell, 
by covering a part of the iffinds with which the river 
abounds, bad prevented the Atirtriami from being taken 
by furprife, as was originally intended. The cutrcr.ch- 
ntents on fuch iflands as were occupied by troops wei e 
fpeedily carried by tlie bayonet, and'26oD French land- 
ed on the oppofite (hore, but witliout cavalry or airil- 
lery. Here they were expofed to the attacks of the 

Aurtriiiir 


(a) Wc think this conduft cannot be accounted for, but by the fiippofition of a very improper correfpondence 
between Bonaparte and the Auilrian officers. 
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French Auftrip.n hoife from the camp of Wilftedt, and to the 
*^*^! •.!*/!*'*”* fire ( f the cannon of the fort. They maintained their 
.proiind, however, and even afted on the ofTcnlivc, till 
the boats, which had been fent back, returned with a 
reinforcement. The whole redoubts and the foit were 
then inil tntly taken by Horm, or with the afliilance of 
filch cannon as had been found in the firft redoubts at 
which the French arrived, and the Imperialills fled to- 
wards OflVnbuTgh. 

The departure of the Archduke to the T.ower Rhine 
Jn purfult of jourclan, and the large detachments which 
h:’d rcccnily been fcni towards Italy to oppofc Bona- 
parte, now enabled Moreau in enter Swabia with a 
great fiipcriority of force. I'he ftrong military pofi* 
tions, however, which the country affords, prefented to 
him confidcrable difficulties. On the 26th of Jiioe he 
drove the Auflrians from their c.imp of Wilftedt : and 
on the 2 7 til he advanced witli his army, in three co- 
lumns, agaiiift another ramp of 1^,000 men in Front of 
OfTciibnrg^. OcrtTal Wurmfer fent a ftrong reinforce- 
ment from Manhcim to the afrilla*'.ce of thefe troops } 
but having cncoutitercd two of the French columns on 
its way, the reinforcN^mcnt was defeated, and the camp 
at Offenhurg was evacuated during the night* The 


the French generals, whofe progrefs could nowhere be IVncK 
rcfilUd by partial efforts, prevented the poflibility 
executing fuch a plan. He was therefore under the 
neceflity of making his final exertion for the prefent 
fafety of Germany againft Moreau at Ettingen, on the 
9th of July, without having formed any jiindfion with 
Wartenfleben. The battle was nioft obftinatcly fought. 

'Fhc French were four times repulfed in their attempts 
to force the heights xif Uollcnfolhc ; and it was not till 
they had experienced a dreadful (laughter that they at 
lad carried tiie field by the bayonet. 

The lofs of the battle of Ettingen compelled the two 
Imperial armies to retire e^ilward. After placing 
drong garrifons in Mentz, Maiibeim, and Philipfburg, 
the Archduke retreated through Swabia towards Ulm, 
where his magazines were placed. At every drong po- 
dtioQ, however, he made an obftinatc dand ; thus endea- 
vouring to render the progrefs of the French under 
Moreau as tsrdy as pofliblc. Wartenfleben, with the 
other Imperial army, rctiicd through Franconia, refift- 
ing Jouroau in the Came manner. Many bloody baltks 
were fought, of which it is here unnecefiary to give a 
tninutc defeription. It is fufficient to remaik, that the 
Mre long fuccefsful in them all. . v*ney gra« 


Aullrians made a>i obdiratc (land at Renebco. near forward till Mot eau*B army 

Pliilipfbiirg, on the iiyth, but were at Uft compelled to 
retire with the lofs of 1200 men taken prifon^rit ^ 
ft'veral pieces 01 canrMjn. On the 2d of July a 
th»* French army, under ('encral r.aroche, fucceeded ' 
fiir.Ipg ilv‘ rioiintai*^ Knubis, which is the higkedpdil^^<' 
of the ridfe of mountains called the Black Foreft, 
tl'.e jd, *>lter a!i oHlinale conflict, the Auftrtaal 
driven from the pafsof Ftiedendadtj in conCeqUeficelo^.^'^^^ 
which they loll all communication with the emigrtiil 
troops under the Prince of Conde, aad Other Impf^ ^ 
troops Rationed on the Rhine towards Switaerland^ * 

On the 6th, the left wing of the French, Under De&m| * 
encountcicd the Impcrialifts at Kaftadt, where the Au- 
di luiis, who had received Tome reinforcements from the 
I^ower Rhine, made a very determined rciiftaace; but ' 
w^tre at lad compelled to give way, and to retire to £t« 
linger. 

The \rcliduke Charles now arrived In perfoo with' 
bis army f*om the L-^wer Rhine, where he had left 
Wartt'T.flcbcn, but with inferior force, to oppofc Jour- 
dau. The French, under this general, had inUandy ^ 

refumed the odennve upon the departure of the Arch* ^en, 
duke. Khber advanced from the lines of DulTcldorf,' 
hs fniTTicrly ; w hile the centre and right wing eroded the 
Rhine near Coblentz. The pods of Ukarcth and Alten- 
kirchen wore forced, and on the 9th of July the whole of 
JounUn’s arinv eroded the Laliii. On the loth, Warten- 
deben w'as defeated near this river, sfeer great daughter 
on both Tides, with the lofs of 500 prifonm; and the 
French on the 1 2lh entered Franckfort. The fituation 
of the hodile armies was now become extremely im- 
portant. The two Imperial armies were at no great 
diftance from each other, and were placed in the centre 
between the armies of Moreau and Jourdan. Could 
the Archduke, whe was commander in chief, have re- 
fided one of thefe armies for a fliort time, at any drong 
pofition, by a detachment of hri troops, while he pre- 
cipitated himfcif with the mafs of his force upon the 



^ ^ _AOpo<iat«t| 

ioOiiOocifliiefcB 6 loat 4 ioo^o^ paim of (bocsi ai^ 
quantity of hay. The^ Margrave of Baden obtaiWpeaou 
on fimilar tms. The el^r of Bavaria and tba.ciitle 
of Franconia negodated, and offered large payments r 
and even the diet of Katiflion fent a deputation to treat 
with the French generals for neutrality. The King of 
Pruflia now entered into a new treaty with the Freiii;h|* 
the conditions of which were concealedi but its nature 
appeared in the advantage which he took of the pro- 
grefs of their arms to take pofleiBon of certain territo- 
ries in Germany, and particularly of the fuburbs of 
Nuremberg, under pretence of fome antiquated title, 

Spain alfo entered into a treaty offenfive and defenSvu 
vvith Frlnce, which was afterwards followed up by 
declaration of war againft Britain. 

The danger of the houfe of Auftria was now veryBsnmaf 
great ; and had Bonaparte, inftead of beinir detained in houfo 
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other, it is probable that any farther invafion of Gcr- ^ , . . 

rainy might have been prevented. But the aftivicy of Italy, by events of which we (hall immedi^ly take 

ticci 


'l^renc!» 

lllevolution, 
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tice, been able to crofs the Tyrol by Tnfpnick 
reach the banks of the Danube, there is little doubt 
that the Emperor mull have fubmitted to fuch condi- 
tions as the French thought fit to impofe. Dcfcrted 
in all quarters by the memberf of the coalition, he fiill, 
however, rttained an ally in Great Britain, whofe riches, 
liberally bedowed in the form of a loan, extricated him 
from the prefent dilficultics. Hating the command of 
abundance of money, he was enabled to fend one army 
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and to Both parties fiiffcrcd great lofs, but more cfpecially the fi*rnch 
French, who retreated during the night. Jourdan *'uw ‘*^“‘*** 
fled by Fulda w to Wetxlaer, Having croiTed the 
Lahn, where he made Tome refillanco^ he defeended 
along the banka of the Rhine, till his army, on the 1 7th, 
reached Coblent 7. and Dull'cldorf, from which it liad 
originally departed. 

The Ctuation of Moreau’s army was now unrom- Crincai H- 
monly dangerous. He maintained his pofitiop, how- ft >'<011 of 


after another to oppofe Bonaparte in Italy, while he ever, till the 17th of September ; but he wan nnded- 


169 

Mafterly 
condud of 
the Arch- 


recruited his armies in Germany by extenfive levies, and 
by taking into his pay the troops of thofe dates that 
made peace with France. 

’i’he Archduke, having received powerfur rtinfoTcc- 
hietits, rcfolvcd to make a Hand, on the nth of Au* 
gult,- againft Moreau at Umenheim. A fevcrc battle 
was fought during fevcntccn hours, and one of the 
wings of the Andrian army, under General Ricfe, even Jourdan’s defeat was irretrievable, and tlut 
fucceeded in ooc'upvinir four leagues of teirltory In the did not arrive from Italy, he rcfolvcd to retrear. 

- ^ A ^ 1 # -t.- 1 • T iU; 


ded in his movements, and was obvioudy at a lof^ how 
he ought to proceed. He attempted, without fuccefs, 
to withdraw the Arcluluke fioin the purfuit of Jourdan, 
by detaching a part of his troops towards Nurembtrir. 
Many attacks were made upon him, but all of tlum 
without fuccefs ; and the Imperial generals at laii gave 
way to him wherever he turned. Finding at lalt that 

Mpartc 
lie 


Tear of the French army ; but the Archduke having re- 
•ceived intelligence, In the mean time, that Wattenfle- 
ben could not maintain his ground againR Jourdan, he 
thought, it neceifary to continue his to 


Hfjopt new meafures. On the 1 7th ol ^ 

LiToar, with a part of Iim 

and having aoffifd the,D(^h% 
indth^hladti he marched to W^rtliiir 
v^igiU UMijt Joii!^ 



had rccrofled the Lech, to prepare for this cvrut ; but 
now fudderily pafling it again, as if dcteiniincd to ad- 
vance farther into Auilria, he drove back Gcnrral La 
Tour as far as Laudlpirg. Having thus obtained bre- ' 


SAi 
Itk 


eoittinucd 


. ’ful 


, dpm for his future movements, he itt out in full retreat, 

, proceeding between the Danube at Ulm and the like 
.cj'.Co&ftance. La Tour, however, foon prefiVd ii|)ou 
rear. He found the palTes of the Black Fore'l oc- 
'-.Cttpicd by large bodies of AuflrianB and armed peafantn, 
wbilt Cencrais Nauendorf and Pctraifch harafled his 
right flank with 24,000 men. Once more therefore 
' he turned upon La Tour, at Blbcrach, mi the 3d of 
with great impetuofity, and having defeated 
him, took no Icfs than 5000 pnfoners ; whom he w as 
able to cany to France, He now continued his re- 
lict I his nght wing, under General Defaix, keeping 
Nauendorf and Petrarfeh in check, while the icil ol 
the urmy cleared thi paflages in front till he anived at 
what is called the Valley of Hell ( Fa/ d^Enftr)^ a nar- 
row defile, running for feme leagues between lofty 
mountains, and in fome places only a few fathoms ui 
, breadth. The centre of his army, advancing in a 
mafs, forced this paflage, while the wings rtfilfcd the 
Imperial troops under La Tour and Nauendoif* Af- 
ter chit defperate effort he reached Fribouig on the 1 3th 

^ of O&ober, and was foon compelled by the Archduke 

who had now arrived from the purfuit of 

porfoe Jourdakv^ Jourdan, to evacuate all his pofitions on the Swabian 
Wurt'Zburg. Hm the French made a ftand, on the fide of the Rhine, with the exception of Kchl, and a 
ed of September, and a general engagement took place, temporary fortification creeled at Huningen, called a 
SuPFir. Voip. It Fait IL 3 G bridge- 


(a) It would be improper to interrupt our miliUty detail with the following information refpeding the mo- 
rals of Jourdan’s army at this time \ which, however, it ia of importance for our readers to know. We have it 
from a German Count, who faw with his own eyes a confiderable extent of the march and countermarch of the 
French through Franconia. 

Almoft every officer in Jourdan’a army had a miftrefs; and fuch of them as by plunder could fupport the ex- 
pence, gave balls, a(%ed plays, and exhibited every fpeciea of gaiety when the army was not in adual motion, 
in ah this there was nothing wonderful. The ladies, however, were not unfrequently pregnant i and as nurfing 
would keep them from thefe aflemblies, where* their company could not be difpenfed with by the foldiers of li- 
berty, they drowned their new-born infants— /iky drowned them publicly/ Our correfpondent (the Count) faw 
two of the little vidims, and he heard, from unqucftionable authority, of feveral more. At a place within fix 
miles of Nuremberg, a Pruflian parilh-minifter, was alfo a fort of jufiice, endeavoured to fave one innocent, 
and, was thrown into the river and fired at by the French, ikhen his parifhioners endeavoured to fave him. He 
bad the happine^ however, to fave the child, and was allowed to keep it, the mother never enquiring after it ! 
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bTldpe-bcflfl {teie Ji pont), though vherc was no biidgc 
at tbat place. 

The Imperial troops, in the mem lime, hnd tnken 
.idvantage of the dtfenctlefs flatc of the French frontier 
to CT4 fs" the Rhine at Manheim, and to advance ip va* 
ucus dctachnunt.; to Weiffemhurg, .Selfz, liagcnau, 
and almoft to the gales of Strafburg, levying coiitribir 
tlons and taking iuvitages wh.ercver they came. 'Phefe 
dt*t:u'hnie*.its being now rec.dlcd, the Archduke rcfolved 
to terminate the campaign by the caotnre of Kehl, and 
of the fortification at Huningeu. Hut this proved no 
Cifv talk. As the communication with the trench fide 
tif the river was open at both places, the divifitina of 
Moreau's arny did duty at them by turns. A great 
part of the winter wis fpent in fruillcfs attempts, on 
the part of the Auftnans, fometimes to take them by 
llorm, and fometimes to reduce them by the forms of re- 
gular fiege. DiiTnvnt fallies weu* made by the French, 
and immeufe numheis of men were loll on both fidet 
by the fwotd, and by the feverity of the feafon. It 
wai not till the loth of January that the French agreed 
lo evacuate Kehl, and the fortification at Huningen was 
not given up till the fucceeding month. 

During the invafion of Germany that has been now 
incniiontd, and the reverfes that were fuffered by the 
French armies there, Bonaparte ftill continued to ga^ 
vidorics in Italy. The fuccefs and the wonderful for« 
rc(|uire that we fhould give fomc nc** 


teAs the advanced body ; and as the troops in a long French 
line can fcldom all be engaged at once, they arc fup- *^*^volutioc 
ported by each other in a retreat. This order of battle, ^ 
however, is cafily broken ; and the moment the Hank of 
an army is turned, it is under the ntcefTity of retreat- 
ing, as troops cannot fpeedily he brought from other 
quarters to face the enemy there, rhe lall ordec of 
battle confills of dividing an army into columns of a 
narrow front and very great depth, and of llationing 
the columns at foine difiance from each other, with a 
fecond fet of columns oppofitc to the intervals between 
the firft. This arrangement is fuperior to the phalanx, 
in this rtfpe^l:, that it does not expofc an army to dil- 
order by incqualiues of ground, by the turning of its 
flank, or ev^rn by the defeat of one of its parts. The 
celebrated F.patninundas won the battles of Leu^tra 
and Mantinea, by forming a part of his troops, on each 
of thefe occafions, into a firong column, which, by its 
great depth, and the mechanic?! weight of its fhock, 
broke through the Spartan phalanx. The Romans are 
known to have owed their mtiatary fuccefs, in a great 
meafure, to the arrangenufiit of their legion^ It was 
drSiwo up^opon the principle now mentioned 1 and tho* 
only 16 men in depth, it was coa* 
fcr to th^ plialans. In modenk 

of bftde is attended witb gr^^<^! 
fi^ujlri^dilce an army 

1^. from tbe.r 





tune of this man, .w.j „ ^ W 

CO mt of the arts by which he was enabled, 

pe(i*r(Uv. to triumpiv over the moll experienced military' “fOjgjgCw w 

^ co'i.mnmicn of the age in which he llwd. tn the ^ 

litary art three orders of battle, or fortin of dramg e<We*jitfe. tnej 
up an army, have been chiefly adopted by thofe natiofl* Op^owril^;:^ “ 

wliofe force has priticipally confilied of foot fnldicil. 

The firPk form or mode eonl'fta of arranging the iroo^- , . 

in a Hinp line i that is, with from 1 6 to 30 men placed b^le-.^nt tim^^h^ 

.-lore behind each Mlu-r. 'I’hU iaUie moft ancient *hd | 

npiril order </f battle. It wai earned to perfec- , 

linn by ilie Greeks, under the narae_ of the Pbalanxj 
r.iul, wlicn the foltiiera were armed with the long fpear, 
it was extremely formidable. It left little to the Ikill 
of the general, exc ept the choice of tlie ground where 
he was to light, and made all to depend upon the fteadi* 
refs of the troopr. It was attended with thefe diftd* 
vantages, however, that an army thus drawn op com* 
niaiuled very little territory, and that if it» ranki htp- - 
pened to be broken by unequal ground, or an uncom- 



agiiiaftiV 


himfelf. Wbl, ,, , 

nim 

■non effort of the enemy at a particular quarter, ita with bta wholff troopa while bparated IroAi the othec* 
parts cou'd not eaflly bs reunited, and it infallibly went Being careleft alsout tire Iheddihg of blood, he ntvei^ hefi. 
into confufion. In modern times, this order of battle tattd to expofe hie whole array to utUr ruin in cafe of a 
cannot be wlopted with fuccefs on account of the fact- fiulure. The fuoceti of hw battles, by enabling him to 
lity with which it is broken bv artillery, and the flaugh- lay almoR all Itidy under cootribution, gave him the 
icr to which it expofes the troops from every kind of means of maintaining the' moft fteady and feverc ddcip. 
fire arms. The fecond, or modern order of battle, line over a well paid army. Filled with high notions 
confifts in forming a front of an imraenfc extent, with of maitary glory, which he ia faid to have denved fr.M» 
only two or three men in depth, and ufually fupporting the writings of Plutarch, he laboured to inflame, with 
thefe by another, and perhaps a third equally flender the fame Ipirk, the minds of his foldicis by piuclaina. 
line, at a coofiderable diftance In the rear. Troops ticm-i, expreffed in a very different ftyle from the fonnal 
thus drawn up derive the greateft poflible benefit from and more modeft language of modenf times. “ Soldiers h;, 
their own fire anna, and faffer the Icaft lofa from thofe (faid he, when he firlt entered LoinUrdy), you have pou.pioclaii 
oftheenemy. They provide foi their own tubfiftence by rulhed like a torrent from the fummit of the Appe- "“t'on. 
coverlbn an immenfe track of country. Their battles are nines, you have driven back and difperfed all who op- 
not fanwinary, as they are feldom very clofely engaged t pofed your inarch. Your fatlicrs, your mothers, your 
and in cafe of a defeat, little lofs is fuffered, becaufctlicy wives, your fillers, your fwcethsarts, rejoice la your 
eanfcattcrthemfclves over x vridc fpaec, as the rear pro- fuoccfs, and boalt with pride of being related to you. 

I}a! 
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Prcpch But rcmauie the re nothinj^ more for you to effcA? Shall There waa a fatal 
Revoliitioi: p^^crity repiMaeh ii» with having found a Capua m 
Lombardy? But 1 already fee you rufhing to arms ; 
an unmanly rcpole fatl^nea you, and the days lod to 
ghiry arc loll to your lelicity, liut let the people be 
tranquil ; we are llic friends of all rations, and more 
partimhuly of the defeendants of the Lrutufea, the Sci- 
pios, and the illudrious perfonages whom we have cho- 
iVn as raodclH. To rellore the Capitol, to replace with 
honour the lvalues of the heroes who rendered it re- 
nowned, and to roufc the Roman people, become torpid 
by fo many agea of flavery, fuch will be the fruit of 
your viAories ; they w»ill form an epoch to pollerlty, 
and you will have the immortal glory of renovating the 
faireft portion of Eurdpe. The French nation, free 
and refpeAed t>y all the world, will give to Europe a 
glorious peace. You will then return to your homes 
and your fellow-citizens ; who, when pointing to you» 
will fay, He woe of the army of 

At the commencement of the French iovafiofl of 
Germany, Marihal Wurmfer was fent into. Italy to re- 
.place Beaulieu, who was removed from his oommaod. 

On fa Is arrival, he collcAed the wrecks of tjj^j^aftrian 
army, and prepared, till he fliould irceei^^ 


VS 

Matfhal 

■Wurmfer 

attacked. 
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error, however, in the general pl?.ft F*erch 
of operations lint had been formed by the linperialilts. 

Their army united was an overmatch fur the Frtr.ch ; * « 

but they had voliintaiily divided it info two parts, pla- 
cing Bonaparte between them. The error was iidlant- 
ly difccriud, and taken advantage of by their anta- 
gonilL On the night of the 30th, he fuJdcr.Iy 1 ailed 
the fiege of Mantua, and leaving a fniall body of troops 
to keep in check the ImpetialillH on that fide, he n\arch- 
ed rapidly weftward, and on the firft (vf Auguft retook 
Brefcia, with the magazines and hofpitals. Having 
the mafs of his army united, Bonaparte huprfhd his 
antagenids in numbers whirevcr he eiicounicnd theni. 

He prepared to attack the Imperiallils on tlii 3d at S d4>, 

Lonado, and Caftiglione, but was anticipated by them. 

Having formed a large body of his troops into clufe co- 
lumns, the Au ft runs, who were not ytt aware of the na- 
ture of his mode of fighting, extended their line tu fiir- 
round them ; a movement which enabled the columns to ^ ^ 



, to confine the.French. * 
)|e;'.b)r Sum drawn 

. : At tha, end.'ef f" " 



; fbrmVatld' 

,.1 canttttr^ _ 


iinti)enie>ni9iUnf' lided byt^ 

money hf Britain, was capable of making. Twenty 
tboufand troops bvid been fent from the Rhine, and 
other reinforcements were marching towards Italy from 
all quarters > fo that Bonaparte, inftead of being able to 
take Mantua, had fpcedily to defend iumfclf againft the 
ftfree of a fuperior army to his own, that apprMched 
to raife the fiege, and eSen threatened to drive him cMit 
of Italy. Wurmfer's army defeended from the 'FyKil 
- in two divifions. One half of it proceeded along the 
caA fide of the lake of Garda, and the other came by 
the weft to cut off the retreat of the French, who were 
thus enclofed by the Auftrians. On the 2 91!^ of July, 
at three o^dock in the morning, Maffena was driven 
iVom the ftrong poA of L*a Corona, on the caA of the 
like, while, at the fame time, 15,000 Auftriana drove 
the French from Salo, and afterwards -took Brcfcia, with 
all the magazines and hoi[jpitals pf Bonaparte’s army. 


penetrate the Imperial army in all dIreAions, and throw Hc is lic- 
it into compleat diforder. The Fiench took 40c o pii- icitcd. 
fbners, and 20 pieces of cannon. The Impcrir.l troops 
were here fo compktcly deftaieJ, that a conlidctablc 
divifiou of them having in vain attempted to retreat by 
Sato, which they found occupied by the Frvuch, wan- 
.dered about in fcarch of a road by w hich to efcape; and 
having next day come to I^onudo, they liut tnoi.ed it 
to furrender, U]>on the fuppofitioii ir at the ;:rs:aier part 
of the French army had gone cciftwaid to ciicoi'iitcr 
Wurmfer. This was aAually lire cai^ ; bi.l it lu hap- 
petted, that Bonaparte was hi pci ton i\\ Liuuidu wiih 
Itl^^bardy^ only 1200 men. lie v/as fufilciently ptioLxtd by tin's 
accident; but having orJcitd the rricihn;;;!- to be 
brought into hla preftnee, lie threatened to diiboy the 
.whole divifiou for having dared to iuhrlt the FrtMcli 
army, by fummoning its comniaudi.r in ilurf to mi- 
render. The ftrtt^em wa.. luciifdiil. i he Irr.peiidI 
oliicera iina|pned that the wh<dc aiuiy was ui the pljcc, 

* and immediately, with their troops, laid down ilicir arms, 
to the number of 40:^0 men. 

Such is the account of this tranraAion, which we 
have from the partial pen of tlic pancgyrift of Bona- 
paite, who writes the hilioiy of his riuiipaigiiH in (tal) ; 
but we believe that the General has hinifelf afligntd 
the true reafon of his fuccels on this occaliun, and 
others, where fuccefs could not be reafonably expeAcd. 

In one of his intcTceptcd letters, Buuapartc informs his 
correfpondent, that the Auftrian armies in Italy coil 
him more money than his ow^n ; and indeed it iu not 
witlim the compafi of foppofitiou, that a body cf ve- 
tevao foidiers could have been iiitimidated 10 lay dcrwii 
Ihcir arms by fo vain-glorious a threat as this, had not 
their officers been corrupted by Fnnch gold and French 
principles. I’hc Aratagem might have ita cfteA upon 
the common foidiers, but it could not poilibly impufe 
upon their leaders, or upon tlie meffenger who fummoii- 
ed Louado to furrender. 

On the 5th and 6th, Bonaparte attacked Marihal 
Wuimfcr, and drove him from Pcfchkra and the livcr 
Mincio. On tbe 7th, the Auftiians were compelled to 
quit Verona, and to retire once more to the mountains 
of Tyrol. This conteft, which had Jailed morf than 
fix days, cod the Impcrialilts more than 20,000 men, 
upwards of 1 ^,000 of whom were made pt'ibiicrs. A 
part of the Emperor’s troops had been levied in Gal- 
G licia, 


Bp*, 
regular. 
fi»nth he.ititpeifted 
be bad iil ci^ci^d thq. 
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cicicai. 


Ftcnth t}»e part of Poland which. In the partition of that 

h^sd been allotted to Auflria. 'i'hefc men ftl- 
^ ‘ I zed the moment of dcTtnt to quit a fervlce which they 
diflikod, and to go over to the French ; a circumllancc 
i^hich greatly fwelled the lift of prifonns. 

It was now nccefTary f<^r the French to commence 
the iiege of Mantua anew. he garrifoii in their ahfence 
had (Itllroyed their works, and cariud ii.to the place 
f -to pieces of heavy cannon which they had left behind 
them, and procured a confiderable quantity of provl- 
lior.8. 'The blockade was renewed ; but the French, by 
the lofs of their artillery, were unable to proceed to a 
regular iiege ; and by the beginning f)f the month of 
oeplembcr, Marfhal Wurmfer, having received new rc» 
inforcementR, was again enabled to attempt the relief 
of the place. Ponajiarte having information of his in- 
tended approach, left fufficient troops to keep up the 
blockade, while he advanced northward with hts army ; 
and on the 4th of September drove the Auftrir.ns from 
till- paFts of St Marco and the city of Roveredo to thfc 
pals of Calliano, wheie they made their principal Hand. 
•Here a battle enfiied, in which the French took no Icfa 
^jihan f'oco prifoners, and entered Trent as conquerors. 
‘Upon fulTcriiig this defeat, Mai lhal Wurmfer adopted It. 
mcafiirc which cannot be fufficiently approved of. In*' 
If tail of ret iring before the conqueror, who might have 
driven him to Infpruck, and arrived at a critical 'mo- 
ment at the Damiuc, where Mortau, after much hefita- 
tion, had only commenced h's retreat, he fuddenly 
threw himfclf with his vanquilhcd army into BafTano, 
upon the Hank and rear of Tlonafiartc, and then advan* 
ced by hafty marches towards Mantua. He attempted 
to make a Hand at Ball'ano on the 8th, but was defeat- 
ed, and 500:3 of his men were taken prifoners. He 
had Hill a conhdcrabk body of Inxrps however. With 
theft; lic puditd forward ; and having fought different 
fcaltercd divifroiis of the French at Cerea, Caffellano, 
and Unc Cailello, he effeded the pailhgc of the Adige at 
Poito Legnano, entered Mantua with the wreck of his 
army, amounting to about 4000 infantry and 4500 ca- 
valry. In this enterprife the Impenaliftii loft altogether 
20,000 men ; but the dfed of it was, that it fixed Bo- 
naparte in Italy, where he was obliged to remain watch- 
ing and keeping under blockade tlie numerous garrifon 
i)f Mantua. He hoped that its numbers would fooit* 
reduce it by fartiine to the necelfity of a capitulation ; 
but 111 this he was deceived, as the flefh of the horfea, 
carried into it by Wurmfer, efFi>rdcd fubfiftcncc to the 
tr<V)ps during a very long period. 

ill the mean time, the fame which their countryman 
Bonaparte gained by thefc vidories, pnxliiccd in the 
Co»*ficanB a defirc to change the Britifh government for 
llrat of France. 'Hicy accordingly difpfayed fo mu- 
tinous a fpirit, that the Britifh Viceroy thought fit to 
evacutc the ifland, which was no longer of any value to 
his government after all Italy had, in a great meafnre, 
fubmitted to the French. 'I'he Imperial fubjeds in 
Italy alfo, along with the rnhabitints of Bologna, Fer- 
rara, and Modena, v/ho were completely coi rupted by 
the falfe philofophy of the age, began now to republi- 
canife themfelves under tlie patronage of the French 
genera]^ They lent deputies to a convention, levied 
troops, and abolifhcd all orders of nobility. 

The Emperor foon fent into the field a new army to 
attempt the relief of Mantua. In the beginning of 
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November this anny advanced under the command t»f French 
Field Marfhal Alvinzi, who advanced towards V r/enza 
on the eaft, fcconded by Gtncral Davidovich, who de- > 
fetnded tvilh another divifion from Tyrol. Alvinzi / 
had already croffed the Fiava, when he was met by the 
French, and compelled to npafs that river. But Da- Partial fuc- 
vidovich, in the mean time, after fcveral cngjigenients,»vnc5of the 
having fucceeded in driving the French di»wn 
Adige towards Verona, Bonaparte was under the nc- 
ceffity of concentrating his fiirces. He now adopted' 
his ufiial expedient of keeping one divifion of the hoftile 
army in check, while he contended with the mafs of his 
forces again (I the other, lie left Vauhois with fome 
troops to detain Davidovich, while ht advanced in 
perfon sgalnft Alvinzi, who wa's now hallening towards 
Verona, He was met, on his way, by the Aiiftrir.ns at 
the village of Arcole. To feizc this village, which could 
not be fpeedily turned on account of n canal, the 
French were under the neceflity of palling a narrow 
bridge In the face of the fire of the Auftriaiis. they, 
made the attempt without fuccefs. Their officers rufli- 
ed to the head of the column, and In vain attempted to 
rally ll|^ troops. Gebcrals Vcrdicri Bon, Verne, and 
Mtrried off the field. Angvreau advanced 
to the ealremity q{ the bridge, botipoo 
A4 laft^Booapartdi who in the. 

20go men to turn the* 
lyrp hafteOed to, the bridge 

of 'the 
They 

the bndge, wbeiiMley were 
fire of the Anftnoif^^aiid their hMMf 
to- retire* Altdmf>Wn|f to moo 
column, left the Aiiftrians fbdtdd . 
foil, he Was thrown , into a morafs, whij^il 
fire of the |vop|^ tbd village i but h 
ped, aa the not atteo^j 

Of ; Aroble was*- 
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nothing deeiifivlr'^ On t^They m 

Auftrlaas, having prefT^ limi^uoijiftyfo^ 

centre of the French army, we^ taken by furprife u^v 

on their flank by the left wing, of the French, which 

had been ftationed for that ^urpofe in ambul'cade. 

'Their left wing, however, aiaintaincd Its ground till 
Bonaparte ftnt round a party of horfe with tweiuy-five 
trun)peter8 to their rear, who, by the noife -they made, 
induced the Auftnam to believe themfelves farrouiidcd, 
and to fly on all lides in confufion. 

Here ag.iin appear evidences of treachery among the 
Aoflrian officers, though the battle of Arcole was the 
moft fevere which ihc French had yet fought in Italy, 
and extremely fatal to their officers, as well as to a 
multitude of their troops. During its continuance, Da- 
vidovich had fucceeded in defeating Vaubois, who was 
oppofedito him and Rivoli, and the blockade of Man- 
tua was adtiially uncovered for a time. But Bona- 
parte now returned, after having driven Alvinzi acrufs 
the Brentfl, and the pofitions of Rivoli and La Corona 
retaken, and Davidovich repulfed into Tyrol. 


General Wurmfcri 


however, Hill held out iu Mantua 
during 
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French during the remaining part of the year ; and the only 
®*^®^'*'*°**' fruit hitherto derived from fo many vid^oricF was, that 
the French nation waa led to look towards Bonaparte 
as its only invincible commander, upon whom all its 
hopes of cofiqneft were to depend. 

During thefc military tranladions, Great Britain bad 
cnt<;rcd into a negociation with France. In confe* 


184 
tioii be- 


tain and 
frauce. 


twct n Bri quence of pafTportit obtained from the Diic6^ory, Lord 
Malmefl)ury arrived in Pari>), and began the negociation 
with De la Croix the minillcr for foreign affairs. I'ho* 
the Direftory could not decently, refufe to negociatCf 
yet they were imwilltag ferioufly to conclude a peace 
with Britain. On the other hand, the Uritifh minifliy 
have fince declared that, as individuals, they actually 
difapproved of a peace V this time, but that they 
thought it ncceffaiy both to negociate, and even to 
conclude a treaty, if proper terms could be obtained. 
In judging thus, they were ceitainly riglit ; for the 
country at large, not feeing the danger of peace, was 
very defirous of it, whild a defperate fa^kion was con* 
flantly aferibing the continuance of tlic war to the ert* 
rninil obdinacy of the Brittfh goverement. The nego- 
ciation which was now fet on foot opened j^he^ ^ei of. 
all but thofe who wiflied to fell their 
Kgifides. Lord Malmelbury prp|K^eii> 
ct^'of mutual reftitutious. aa 

^ the bafis qf the treaty. 
maoy, notes hafl '.f 

he 

re^it^ions» 

^.|^lpbje£U ef tjpjh uidulAbe fpeci« 
amhaffa^ prooofed. 
Jib Wince (hould ieliiiquim the 
an4 offered to give vp the French 

w return. ' An made 

StaddibUf^ff ao^iit.:iitt^ority 

' hours. 

' ;of 4iw' 

would 

a^ee^'to^^ c^htra'nrto ihe French conflis^ 

tution ; and li that nia farther .re&dence at 

Palis was unneceflai^ f 

' During tliis year. Great Britain retained her uhrat 

Cape of fuperiority by fea. A Biitilh fquadron, under Admi- 
Go^Hope,ral Elphiniion, had taken poflcfilon of. the Dutch fet> 
with a tlemenUaC the Cape of Good Hops, on the 16th of 
?ui^ n September 1795. This fettlcmeiit the Dutch wifhed 
takcn'by\ eagerly to recover; and for this puipofe they advanced 
the Bniifii. money to enable the French to fit out a fquadron to 
co-operate with them in an attack upon it. The French 
government took the money, but the fquadron was 
never equipped. I'he Dutch thcmfelvcs this year fent 
a fquadron of feven (hips of war, under Admiral Lucas, 
to attempt to reconquer the Cape ; l«ut being no match 
for the Britifh fquadron, and being likewife caught be- 
tween two fires, without the polTibility of efcaping, the 
Dutch fleet, without firing a gun, was delivered up to 
the Britifh admiral. 

Notwithftanding the fuperiority of Great Britain by 
foa, the Frenchi towards the clofe of this year, attempt* 
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ed an invafion of Ireland; but the plan was ill con- ^‘*nch 
ccried, and, of coinfe, unfucrcrhful. Tlie whole ro:i- ^[i'*^^**** * 

duA of it was iuini'Ud 10 one mun. General Ho».iK*, ^ 

and no freond was prepared to occupy his place in cafe 
mf any accident. 'J'he (hfaftecUd Litiou with whonu^nUu<tfs- 
ihe French meant to co operate was not warned of N-l .utempt 
th(ir approach, and llie luvi was hut toMKids a qiiaiter | 
of the country wht-c the peoidc were little dilpuleJ, j 
or, at IraiV, by in* means pripa»'efi to receive tl cpi. 

Eighteen fliips of the lnu-, thirlten frigates, twtlvc 
Hoops, sod fome Iranfpotts, having 2;, 0:0 land touts 
on boaid, were employed in tin’s t xptdiiion. AN’htu 
about to fail, it was detained for (ome tinn a r i tUiV 
which arofc in coniiqiieuce of the erliilm-nt v.f .doout 
1,200 galUy Haves. The fleet failed «'n the !o;h t' * 
December; but a (hip of the line was Iclt in gomg i ut 
of Brefl, and forne cf ihc red were darnagul. Th' 
frigate m which tl e commander iri chief had embaikul 
was feparated from the fleet in a gale wind ; ai d ilu 
coiifeqnence war, that vhen the gitaur j .Mt id' ihi* 
fleet ai rived at Bartry bsy, ifn ihr wtfl it lie- 
land, nobody had mfhuc’i.'iis ho'v lopoeetd. 'I hr 
troops and ihrir of?iLN-*rs wiihtd to lar.d, but the av'o > 
ml, Bouvet, refufed fo ron ply with tltlr uqnlt. I-' i- 
viftg remaintd fevcral day^^ Lp<i;i the confl, h»r ladal u'l 
France, and anived at liu d wiili a pan of flit fled «'?i 
the 3 ill of Dtcemhei. (leuerrti hioohe did i.ot re/c’\ 

Bantiy Bay till it was tco late, and tiicrefoic roulJ not 
land. The fleet fuflered great ielfes in its ituirn. O' e 
(hip of the line and two Ingalcs fuuudercd at lea, a fu- 
gate was taken by the Biitiih, riud a (hip of th^* lint, 
after an engagement with two Bruifli Ihips, was run 
aihove to prevent hir being captured. 

At the commencement of iht year 1797, the Auh- *797^ 
duke Charles was iiill occupied in the reduction <f 
Kchl, and of the French foitificp.tion.s (*ppotiic to liii- 
aingen. Moreau Hill cr mniaiidec! the army thdl (>ppo- 
fed the Archduke; but General hlochc, after Ins ;v- 
tiirn from the expedition to Ireland, vi;ir iippointnl to 
fticcced Jourdan on iIk l^owcr Khlnc. Boiupaitc 
Hill engaged in the blockade of Mjittmi, whde the Auf- 
trian government was irnkiiig vail ciToru to rccinii tlic 
army of Alvirr/d after its dc«eat at /Vrcolc, and to en- 
able that General to make a lail and drfpc ri^tc cilbrt for 
the relief of Mantua. The young men of Vienna wtic 
urged Lu give tbeir aflliiluner on tins important ccca- 
(ion, ami Oooo of them marelud into Itily as voluii- 
teers. Alvii./i’s army amounted now to nraily ^0,0:0 
men ; and he commenced his operations on ihc ‘ th of 
January, by fkirmifliing along the whole of the I’rercli Mic^tliesofi 
line from btlow Porto Ltgnago upwards, to I, a Co- d.c Au- 
roiia near the Lake Garda. He continued for romt *^*'^“** 
days to alarm tlic French at all points, and thus to 
conceal the plan of his future cHorts. On the icth 
Bonaparte wab Hill at Bologna, on the other iidc of 
Mantua, taking precautions againll the cfcape of Wui ni- 
fer by that quarter, which, from an intercepted letter, 
he had learned was in cunun plation. Being now in- 
formed of the approach of the AuAiian arm), he ha- 
Hened to Mantua, and from thence to Verona, which 
was the centre of the line of his army that oppofed 
Alvinxi. He arrived at Verona on the moining of the 
1 2th; but as the A uflrians continued to make iheir at- 
tacks upon all quarters at once, he was unable co pene- 
trate the dcfigu of their leader. At laft| on the 13th, 

the 
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iTorts of ihc AuHrlans be^yan to afTume a more for- 
afjjcrt on the lov.'t r yAtt hi'^ line rear Porto 
Lt^'iia^o ; blit on the eveni*’^^ of the iamc (lav ht* re- 
u i’wtv! Intelligence, that llic upper extremity of his 
wliere Joiibert commandeJ, had been attacked by fndl 
an inirmnfe fupeiiorlty of iinmbei lliat there could be 
no doubt that the great dl nund ct i f tlvi* Imperial 
troops was concentrated there. The pod of Ls Coro- 
na had even been forced, and Jcuibert corrpeUed to 
withdraw to Rlvoll, which he aTo ahanloncd. 

^tif> (!i The Auftnane ftill perlitUd in fir ur. fortunate plan 
v'dc iheir of dividing their army, that they n i^ht have two chan- 
ces of fuccefs- Ten thoufand chofen troops, among 
whom were the V^ienna volunteers, were defined under 
General Provera to penetrate to Mantua by Porto Lcg- 
ingo, at tbe lower extremity of the French line; while 
Alvinzi in petfon advanced with the mafa of the army 
againil Juubert at its other extremity. On the 13th 
all went well; joubert w'as compelled to retreat; and 
lie was fo filuatcd, that the cafy capture hi hu whole 
divliion on ihc following day appeared a very probable 
event. 

Bonaparte, In the mean time, liaving learned the, 
flute of affairs, left Verona in the evening of the I3thy 
liaving fird ordered the whole centre of hia army under 
Maifcna to follow him to the ncighbouihood of RrvOli 
with all pofliblc fpeed. Here he fpent the night with 
his officors in ananglng the order of battle for neat . 
day, and in occupying proper pofitiona. At day-break 
of the 14th the attack was begun by Joubert’a divifioO} 
to the no fmall furprife of the Imperialiila, who were 
71 ot aware of the arrival of Bonaparte with teinforce- 
n*.cnts. The battle, however, was long and ohflinate. 
'Die fnprtiorlty of numbers on the fide of 'the Auftriana 
enabled them to defeat all the effort* of the Trench to 
Him ib.eir dlvilious. They at laff fuccecdcd in driving 
back upon the centre the tw’o wings of the French ar- 
my in confiderablc diforder. Alvind now attacked the 
Cl nil c, which fcarcely maintnined it« pofition ; and the 
AiiHrian wings advancing on both fidea, completely 
fill rounded the French army. -T’hc viftory feemed al- 
ready won ; and it is faid lliat Alvin/i difpatched a 
com hr to Vienna to announce the approaching capture 
of Bonaparte and his army. Bonaparte indeed confi* 
dered his own fitiiation as very' alaTining; and is faid to 
have nieiitatcd his efcape acrofs the Auflrian right 
w'ing. From the nature of his order of battle, his 
troops had ralhcr been concentrated than feattered by 
the repulfe they had received, and it waa therefore ftill 
in his poM'cr to make adefperate tffort. liaving form- 
ed three ilrong columns, he fent them agaiuft the Au- 
fliian right wing. They fiiccccded in ‘.penetrating it 
at diffeixnt points', and it fled in fuch confufion, that 
.bavfng encountered a parly of French that had not ar- 
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Tivcd in time to join the l)ody of the army, 40CO Auf- Frei^ch 
ttians laid down their arms in a p.inic, and furrendcred 
thcmfelves prifonerb if war. Night put an end to any . 
farther conteft ; but Bonsparte conf dcring this quarter 
of his line aa no longer in danger, departed to oppofc Andiicde- 
General Provera, kavli^g Joubert to profecute the vie- ^*’*^*'*^' 
tory now gained. This let vice he performed with great 
fuccefs. A detachment under General Murat having 
marched all the night of the 14th after the battle, 
feized Monttbaldo in tlie rear of the pofltion at Co- 
rona, to which a confidcraHe divifion of the Auftrians 
had retreated, while Joubert, next morning, attacked 
them in front. Finding themfelvcs furrounded, they 
foon fell into confufion Six thoufand men were made 
prifoners, many were drowned in attempting to croft 
tht Adige, and the remainder fled to Tyrol. 

During this fanguinary conteft on the upper part of 
the Adige, General Provera had forced his pauage a- 
crofs the lower part of that river at Angiara near Porto 
Lcgnagoi and compelled the French General Guieux 
to retire to Ronco. Angcreau colleftcd all the troops 
.Jo the mughbourhoodi and marched to attack Provera ; 
but aa^^- Jiaftened towards Mantua^ Augereau could 
...fikk. t jg ^ wj^h, after an engage- 

lers. Gn tte t jth, hovntver, 
the' vietaiiy of Maotua;' TKf . 
waa hltmaded^at the 


lIsP 

•Recriiyigl 
inoBiwthe%.. 

4}!) |ti< ' 

fault.’ 

"teution 
' tacked ui IM iitdnituK of 
' who bad'/ 






time' 

■ncral: 

war. 

toa was iGe^ 

•of cannon; 
in Italy in thru 
ture ot thft ciift } 

r r p 






The cap* 
)*tibw inequitable, in con- 


fcquence of ftmiii^a ; It by icaphulaiton on 

tbe sd of February. - Bonaparte oq this occafion en- 
deavoured to acquire the reputation of humanity. To 
allow the Ftencli entrants in tlie garrifon to cfcm, 
he confented to an article in ihe^ capitulation that Gc- 
.qcral Wurmfer (hould be allowed to fthft and carry, 
out of the garrifon '700 men, wivo were not to be exa- 
mined 


‘ ( n ) Marflial W urn- fer had hcA^re this time begun to fufpeA that his plans were betrayed to the enemy. When 
he n folved to make his laft fally co-operatc with Alvinzi, he kept his plan to himfclf^ and irl thcrmoruirigof that 
clay on which thc^rmy was to march out, he gave to each of the generals commanding the diviflons (which we 
lliiiik were feveii) his orders in a fcaled' packet. The troop -marcjied at the hour' fixed on, in fo many divifions ; 
and they were inftantly attacked- St all points by the enemy. 'Upon this, the old General faid to a Briillh officer 
cf high rank, who was with 'him in the fortrefs, Wc are betrayed, make your efeape by any means that you can. 
This anecdote was commonicated to ns through a thrir.ntl whiuh leaves no doubt of its truth in our own minds ; 
but not being authorifed to give the names of our iufoimcrti, wc thought it not right to irtfert il i'l the text. Its 
‘truth or faUehcod may be ealiJy pfeertainrd. 
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Fre*ich nnnfd nor confidered as prifoncrs ; and the General PuJmnt and 
devolution, was allowed to depart unconditiorally. forming ti e co»n»tric 

I . In the meanwhile, the Tope, who of all the Euio- and Carniola. 


I " - - . ill inc ineanv^iiiir, tiic 1 upci wuu ui itii me r^uio- 
pean priiicca had the beft reafon fordlfilking the French 
The i*opc cBufe, uncautioufly perfevered in hoftility, in the hope 

Imperial armies might fucceed to 
driving Bonaparte from Italy. Having recovered from 
the p^.nic which induced him to foiicit an armifticc 
when the French fir ft entered Lombardy, be had avoid* 
cd concluding a treaty of peace, and attempted to enter 
into a clofe alliance with the court of Vienna. He 
procured officers to be lent from thcpce to take the 


PiiJMont and tav^'y. It llieri runs towards the caft, French 
forming ti e cotuttricR nf Switzerland, Tyrol, 
and Carniola. The three lall of thtfe, paflir^ along j 

the head of the Adriatic, form the frontier in this qirm- 
tcr of the hereditary dates of Aiiilria, Between the 
mountains and the fea lies the level and fertile traft of 
territory which belonged to Venice. It U crofTcd by 
many large dreams, which arc fed by the melting 
fnows of the Alps, and whufe nature ii this, that they 
arc g'Katcft in fummer, and that tliLir waters diminifh 
du**ing the froftg of winter. 

The council of war at Vienna now comm hted ;in im Blunder of 


eommiuid of his troops, and flattered himfelf with the portant erior in the plan of defence which it adopted. the Court 
vain hope of being able to make an important divcrfion Inftead of making a fianJ in the defiles of the monn-^f Vicuna. 


vain hope of being able to make an important divcrfion 
in favour of the imperial droops. 

As the Emperor and the French were both prepa- 
ring with all puffiblc freed to renew their bloody con- 
teft 011 the frontiera of Germany, it was of importance 
to Bonaparte to leave all Italy in peace on his r^ar. On 
the lii oLFcbruary he fent a diviiion of his troops Un- 
der General Vidor, along with what was called the 
Lombard Li^ion^ confi fling of Italians, to enter the ter- 
ritory of the Pope; aod upon the furfender of Mwji* 
Bonaparte foDovred in: penon. Tkeittoo. 
lioefs made feebk. refiJSance* tTbe'Si^ 
legiofi WM todit. totry iti 
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|,1n their late ir« 

laipriou iuto 

that they, now rdwr^ their priftcijpal effort 

from Italy under Bonaparite. Ppr this purpofe, the 
Bire^ory detached great bbdks of the veteran troops 
that ba^ finight under Moreau as fecretly as poffiMe 
through Sawy into Italy. .The court of Vienna, how- 
ever, waa aware of the approaching danger, anrl gave 
Irha command on the fide of Italy to the Archduke 
Charles, who of all their military leaders had alone of 
late been fuixefsful againft the French. He brought 
along with him his bell troops from the Rhine, and 
numerous Icvieii were endeavoured to be made in all the 
hereditary ftates foa his farther fupport. The war was 
now about to be carriid into new territories, on which 
the houfe of Auftria had fcarccly hitherto beheftl a for. 
It was neceflary that Bonaparte fhould once more attempt 
tofcale the fuminit of the Alps. 'I’his immenfc chain 
of mountains, which takes its rile in the vicinity of Too 
louj at firll flrttchcs northward under the names of 


tains, the Archduke was fent down into the pl‘«in to 
defend the paffages of the rivers. War is tfrentially an 
offenfive art Whatever the general purpofe of hofti- 
lity may be, it is always conduced with moft f icttfi 
when the detail of its operations is fo managed as to 
affume the form of enterprife and of vigorous; attack. 

This arifea not from any thing in the nature of the au 
of war, but from the irmnutable conftitution of the hu- 
min charafler. The ftrength of men who are fixed 
without motion in a particular fpot, is fubdued by the 
drpreffing paffion of fear, and by the dclpair of accom- 
plifhing any important ubjcdl; whereas, when urged to 
aAion and to enterpiife, their entrgy is increaiVd by 
hope, and by that prefumption of their own fuperiority 
which all men readily eiitirtain. Hence we have fo few 
inflancea in hiliory of natioi>ti fucceOfully dtfcndtd by 
rivers or extenfive fortifu d lines ; whereas mountainous 
countries have afual!/ ft: bounds to the progi\ U of ar- 
mich. Ill filch fituatl(>r>, :hc defending party can al- 
ways aft upon the offeuroe He fuaU his advetfaritj* 
divided, by theit fituatL'n, jr.to fmall partite. He hope**, 
to vanquifl) them in detail, ai d he acquire) fticiigi.Ii and 
courage from the profpt^'t uf fiiceel’r.. 

While Bonaparte wpb advancing into the le nl.^ory 
of the Pope, the Aulhi::n ain.y was anangiug iifdi 
along the eafterii bank cf the Piava The I Vcuch 
were on the oppofite bar.k. ami Bon.ipaitc halh to/ 
join them after he had concluded his ricaty wiih the 
Pope. The beginning of March wa.i I’pcnt ir» prcp'i- 
rations; but atlaft the troops advancol, tlrat the point 
of Tcfiftancc might be difcovcrcd. Ha\ing croiltd the 
I’iavaon the 1 7 th of March, the Auilrians 'i-iircd, {l:ir th<* ri Juv 
mifhing for fome days till they had crollcd the Taglii-anuy. 
mento, where they made a itaud with llicir wholt' f.jrco. 

Early on the lyih the French aimy arrived at V dva- 
fone, on the oppofite bank ; and after foinc IicJltalion, 
refolved to force the palH^gc of the river. 'Fo Inv^* ac- 
complifhed this objrrft very fpcedily would liau* been 
difficult, had not a rmne ftoll diminifltcd the ftujni, 
by W'hich means tlie French w'cre enabled to critfi ir in 
the face of the enemy in columns at various poiutii. 

The army of Oonapaite was now in three d.vj'n^nq, 

Joubert, with the left wing, advanced along the courftj 
of the Adige into T)’rol, and was ordered to crofs over 
from tfitnce, and to defeead along the valley of the ri- 
ver Drave, which is beyond the higheft chain of what 
the Romans called the MafTtna, uiih the 

centre,, after crofliog the Taglianiento, advanced into 
the defiles of thefe inountains; while the riglit d.'ti/ioii, 
which was attended by' Bonaparte in pcifon, proceeded 
along the coait of the i\diiaiic. 
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Treijfh After forcing the pafTage of the Tagliamento on the 
HcvdUtioii, had eafily defeated the Autlrians 

on tin* oppodte bank, and compelled them everywhere 
to retreat The other rivers were eallly paffed ; and 
on the 19th, the town of Gradifca, on the river lii- 
fon^o, furrendered to the right wing of the army, and 
its garrifon, amounting to 3000 men, wen; made pri- 
foners of war. On the 2 1 tt Goiil/ was entered by the 
fame dlviiion, who found there the principal Auftrian 
magazines and hofpltals. Trieftc was entered 00 the 
2 3d; and the French fent off in waggons, from the 
tjulckfilver mines of Ydria, materials worth 2,000,000 
ofjlivtes. In the mean time, the Aulliians, in their 
bally retreat, entangled theinfcK-es and their baggage 
among the mountains. On the 24th, a large body of 
them was hemmed in between MafTena, who had reach- 
ed Tarvia, and a part of tlic French right wing under 
Guieiix. Reinfoi cement.s, however, having found means 
to reach them from the Archduke’s iicad qtiarters at 
Thr Au- Clagonfurt, ihry hp.'/mdtd an enagemcnl on the follow- 
UrianK dc- ing dav, but we^e defeated, with the lots of 5^^ 
Uaced. prifoners, and 400 waggons loaded v/ith baggage, 

'riie Fieiicli lf(t wing under joubert, Baraguay D’Hil- 
liers, and IVlmas, was equally fucceftfol. On the 
b?nks of the Lavis, after an obflinatc engagement^ 
4 lo:) Aiiftrianfi wire taken; and thereafter atClauzen 
thc\ were again defeated, with the lofs of fjoo taken 
prilimers. Having cntei-ed Brixen, this divhion Cmoed 
eadward, and dtlcendcd the valley of the Drare to- 
ward; ('lagenfuTt. the capital of Carinthia, where it was 
n»ct by G ' iicral MalTcna ; the Archduke, after a flight 
c'mtell, having evacuated the place, and advanced wr- 
ther towarcS the capital of tlic empire, which was now 
198 ferlouily menaced, and in ‘which great confternation 
Wondcrhl prevailed. In 15 days Bonaparte had taken 20,000 
r f prif^jners, and crofled the Alps; and though the couu- 
onapjitc. diflicnlties, there was no forti- 

fied place capable of refilling hh progrefs towards Vi- 
enna. He did not, however, conlider his own fltuatlon 
'as dellltute of hazard, and feiaed the prefent moment 
of unbniiiidcd fucceft to make propofaU of peace. On 
the 3 ill of March he feni a letter to the Archduke, in 
which lu- deprecated the ufclcfs prolongation of the 
war, and inircated him to interpofe his good offices to 
put a Hop to its faiihrr lavages. But this prince, who 
Iccms to have doubted his own influence at the court of 
Vienna, nturned a cold anfwcr, Hating, that it belong- 
ed not to him to invelligate the pciiiciples on which the 
war was carried on, and that he had no powers to ne« 
gociite. 

'I'lic Aullrian chiefs made a laft effort, by raiflng the 
*99 pcafants of the 'fyrol in a mafs to embarrali the rear of 
French, They accordingly gained fomc iuccefres 
AutonV Laudohn, and drove out the French 

troops that had betn left at Boizen and Brixen. The 
inhabitants of the Venetian Hates alio rofe againH the 
troop!i that remained in their country ; and being join- 
ed by ten regiments of Sclavonians, which had been in the 
pay of the government of Venice, they put the French 
to death where ;er they were found, without excepting 
the fick in the hofpitaU, of wfiom 500 wrre maffacred 
at Verona. A party of ImperialiHs alfo drove the 
Frendi garrifon out of rritHc, and thus attempted to 
futround the invading army, l^onaparte, however, 


knew that the couit of Vienna mull be at lead as much Preneh 
embarraffed as himfelf. His army amounted to 9^,000 
It had hitherto proved irrcfllliblc; and the Auf- 


men. 


trians knew, that to furround was not to conquer it. J 
He therefore perfiHed in advancing. On the id of 
April he fucceeded in forcing the Ihong defiles be- 
tween Frcifach and Newmark, after a bloody battle, in 
which he took 600 prifoners. On the 4th, his advan- 
ced guard reached Hnnfmark, where the AuHrians 
were again defeated ; and his army occupied Kintcn- ^co 
fcld, Murau, and Judenbourg. Thefe advantages com- The Aii. 
pelled the Aullrian cabinet to treat for peace, as there 
was no longer any point at which the Archduke’s army 
could hoj>c to make a Hand till it came to the moun- *'*’*'*’ 
tains in the vicinity nfViinifti. Mealhres were taken 
for removing the public treafure and effeds into Hun- 
gary, while Grntrals Btllegardc and Morveld were fent 
to fcqUcH from Bonaparte a fufpenfion of hoHilitics. 

On being fuflered to uke pofleffion of Gratz and Leo- 
ben, within little more thin miles of Vienna, he 
confented, on the 7th of April, to an arniiltice, which 
wm oidy to endure till the night of the 13th, but was 
afterwards renewed for a longer period, it was fol- 
bvi^on the tj^h by aprcllnunary treaty, figned at 

tba Auftrian Ne- 
^ the- new > 

anfme 

nice wu 


now 



withdnw. wi< 
fiftOKO foi^^ 
faked. 

fetded by e defi^k"^' ’ 
he accuH^ihr' 
theioft 


French 
ftriau 

cd the fortrela.of Ehreiibreitftriit' af the price of it, 
both parties prepared iRiir i Tht left wing of the 
army of General Hoche advanced rapidly from DulT^- 
dorf, while the centre and right witig croffed the Rhine • 
near Coblemz. The Auftriatia under Cjcncral Wei* aucccffei c 
nccht retreated to the I«ahn, wbere they waited the ar- the French 
rival of the French. ' Here a violent contcH enfued on *'*'!''* 
the i8tli of April, in which 4000 AuHrians were 
ken prifoners. The French took pofleilion of Wetz- 
laer, and drove their antagonifts to the gates of Franc- 
fi>rt. In the mean time, General Moreau, on the Up- 
per Rhine, fotced tlic paffage of the river near Straf- 
liirg, and attacked the village of Dicriheim, of which 
he at lall retained poffeffion, after having been mere 
than otYce driven out, and the village nearly deftroyed. 

The following day, however, the Auftriana renewed the 
atteck, and forced the French for fome time to give 
way i but powerful reinforcements having croffed the 

river, 
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> 79 J •*’'y took Fort KthI, to 

gethcr «,th 5 COO pnlonera. The Imperialia. in rhi. 

po'fix'J toward* the Danube ; when 
jio.t all military operation* were fnddenly arrcfted bv mef. 

tludtd”"' Germany by the Archduke cLrles 

and Bona^rte, annoiinring that peace wai concluded 
J hcTe mtiTfnirerfi fmmrl * . 
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enabledjo renew the took tluir feats in tl.e Council,, a third of their ..e- 
II ^ /'V the an.b?:/Tador to Swit* 

r±v’ .r in The 1)1 

thfni had Smorentialy fallen 
underftood to be hoftilc t'o the 


'PL r ‘ir lom peace wa* concluded. 

rhefc meflenger* found the army of Hoche violently ntrVl.'out oV^mVr*'"" Many Ge- 

attacking Franefort on the Maine, which General Wer- Tru Tourdan ^d W^n’ r * 


r r J • .’IT The news was dif- 

fufed in an inftant through both drmie* ; and the con- 
ten, ,ng troops, throwing afide their weapon*, corgia- 
J04 t**'*^'™ each other upon the event. ** 

Power of j!”"" » ’eey elevated rank, and a formi. 

rrante at oable charader, among !he nation* of Europe. Spain 
thwpenod. Italyi and Holland, were held in dependence ; while 
her viftoriou. armies had compelled the laft continen- 
tal member of the coalition to accept of peace from an 
!«L- Had the AnBrian 


V einu many rcprtlcntativc.^ of the 

famiht* of the ancient nobility who had not tniigratcd 
(among whom was the prince of Conti) wee now 
clcfled mto the leg.flaiure. The moderate or opp'X 
tion party ,n the two Councils now polTcflcd a cnmple . 
majority. Carnot and Barthilemi were undot Hood to 
be favourable to them in the Direftory ; the former 
JSflhTd‘^L*".h'^ with them, and the latter being 

- , rr -'-v-Lu capiim. nao tne AnHrun ‘ " fpwdily appeared in their 

of Vienna left fcl- torv*^ *’'l ''Sli’'* I>irec- 

filh, fubfequeiit event* have indeed Ihewn that the affaire P»»‘y. and alter 

of the Emperor were not yet derperate. akd that B«. thing* which it had elhblifhed. 

naparte wa* ^ that mvmcible^ieto'yrtuch h^ iMid forward a'seMri^f^**"'’ brought 

fucceffes a report from a committee upon tlie flatenf 

the nnancei s m urlnrk . : . 


- -r- - — «wi loat invmciDie iietd>faich fail ntoid 


ihtt amA 
thf ac* 
the re- 
dl) the 

''1^ been 


weit fticciaai £ 
cd the i>Dha|t^ 


“'"'luiiicc upon tlie flate of 
^ « •" which he exhibiitd and reprobated in 

aid the‘’Sfi‘'"'”‘/* prodigality of the^ Direftory. 

of .ts agents. On the 
I8th the fame committee propofed a new plan of fi- 

Of ril ""propriety of prohibiting the public 

'3^ “'P’^y of 'ta eeremonie*. and the iniullice of thl 

”£;,2 J 

d£ro T’ declaraSon of fi. 

Sltv ^ '""‘'"“‘.ron, could only be carried by a 

(Si .'ms? I"" 


from 

ktheA- 

ftorc iQw 
fcowevcfp 

t^**|*6h itiition ; ind it feem- 


; •nd «t reem. fifeated th^ V tne laws which con- 

y '“U""'/ *X* P«3^ to he conftantly relations to ^eo^^t ® ‘""Sron*’’ end to allow their 

deprived of the ftOits laf all'their lafferinga. and there oeriod nf *K • • ** them a* if they had died at the 

‘ - ■'o.K.V.rf 

^®'?rants. The condutt of the DI- 


3<)6 nilert. 

««clittve power and 

•nd Coua- that the Diredlory was originally fcIeAed bv 

tfla thofe men who had been the affociate* of Robefpierrei 
and ihot^h defrrted of late by feme of the more vio- 

lent fpinta, who were termed AnarthtRs, it was Bill 
confidered aa th^ li«a^ rvf *1*. 


* _7 -.aagaaiiis. me Condiitt of the Di- 

rom "’** ““acited on diffe- 

^nt iJumoullard propofed the appoint. 

^ntofa committee to enquire into the cxternK- 

waiv mra.ix: icniii:ci jinarcMffj, It Wifi ftifi iff a dclicute fubjeft ; as 

wnfn^ed as the bead of the Mountain party. By and a* it mioht^'fuh^V ‘k 

the wftojT obtained over the fcAions of fttia on the with fome of'tK*: miercfls of the Direftory 

eth of OAober, all oppofitiun had been fet at de- Venetian tJ'^ frtenda of the Mountain patty. The 
fiance for a. l™,. i.,.. rf. ^ **“'“gh a neutral ftatef had been 

fuS^on^ » P'’P‘'>»r in- 

J L S^^rnment apologiftd. •Little 

th^rhaVL®*^ brrn given of the immenfe fuL oi money 
th. had been levied ,n Italy. I he armies in the prZ 
ceding year had entered Germany in the chiri'aeT of 
3 H plunderer* ; 


£ uao Dceii let at de- 

nance for a time ; but the nation at large had never 
been rroonc.led to thefe men. The period now a" 
med whenath,^ of the legidative bidy wa, to be 
xP” Hay, Letouineur went out 
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plunderers ; vihich had dif^ufted all thofc in that coun- 
try who had once been friendly to their caufc, and 
longed for their arrival. The Direftory, at the fame 
time, initcad ef encouraging the progrefs of revolution, 
uhich tlie JacobiiiB eagerly dcfired. had fuddcniy made 
peace with the German princce, upon receiving pecu- 
niary contributions, which were left to he exadied ac- 
cording to ihc ancient laws of the different ftatts (which 
exempt the nobles and the clergy), and thus fell hea- 
xiell upon thofc very perfons wdio had cherifhed the 
rew rcpuhlican principles. 

The difcufflon of thefe fubjedls brought the majority 
of ibe Diredlory and of the Councils into a ftaic of 
complete hoffility. Both parties relolvcd to violate the 
conllitutlon, under the pretence of preferving it. The 


] 


REV 


ne wilhed to change the Dircilory before the time 
puferibed by law, and ilic other to deprive of their 
feats '■ great number of the new leglilators defied by 
the people. Harms w:i^ the moil obnoxious of the di- 
rectors ; and an attempt was made to deprive him of 
liis onice, upon the t'oting that he waft Icfs than 40 
)caraofaj;c. liut his colleagues aflerted that he was 
I urn ill the yi.ir 1755 ; and as no proof to the con- 
traiy could he brnnght, this aliortive attempt ferved dn- 
ly Hill fdribcr to irritate the contending parties, and 
fKy bf;;an to prepare lor more effe^tud meafures. 
Had not force been fpeedily u fed on the fide of the 
Hiiedory, the (Councils mull naturally have prevailed, 
'rhe majority of the people conhded in them. The 
nalional purfe was in their hands; ar.d they hoped to 
fub due the Dirertor)', as the coiittltuent afTembly had 
done the king, hy avoiding to vote the ncccffary fup- 
plita. 'I hey could cna^l what laws they pleafed. They 
had not indeed tire command of the armies ; but to re- 
medy their weaknefa in this refped, General Pichegru, 
on tlie 20th of July, prefeuted a plan for icorganifing 
the national guard, ard placing it more at the difpofal 
of the Councils by depiiving the Dircftory of the lio- 
iiiir.ation of the ofljccrs. 

In the mean time the Dirc6lory was by no means 
dcftiiutc of adherents. The rifolutions of the Councils 
in favour of the prieftp, and the relations of emigrants, 
looked fu like a defertion of former maxims, that many 
perfons expeded an immediate counter-revolution. 'I'hc 
royaliils gained courage, and a multitude of journals or 
newfpapers, favourable to their caufc, began to be pub- 
liflied. Emigrants obtained pjflports, and haffened to 
i'aris in the hope of being llriick off the liil, upon al- 
leging that they fled to avtud profeription during the 
power of the jacobins. The efrett of all this was, that 
the purchafers of national property, and thofe who had 
become rich by the revolution, were alarmed.. The 
whole Mountain party, and all thofe who had been 
adivc in oppofition to royalty, tallied rouiKl the Direc- 
tory. 'J*hc armies, whofe chiefs found themfclves in- 
volved in fome of the accufations brought againft that 
body, Tent addreffes, in which tliey declared their refo- 
lution to fuppoit its power. The Councils declared 
thefe addrdTes, which the Dire£lory had received from 
armed bodice unconilitutional, and procured counter 
addreffes from different departments. At laft the par- 
ti7ana.of the two contending powers began to diltin- 
guifli themfclves io Paris by their drefs, and every thing 
prefaged an approaching appeal to force. On the 20th 
pf July the Councils received intelligence that a divi- 


fion of the army t'f Gcncial Hoche had advanced within French 
a few leagues of Paris ; whertas, by the conilitution, 

Ihredfory incurred the penalty of Un years imprifon- 
ment if it p.iithoriftd troops to approach nearer to the 
rt’fideuce of the Icgiflulivc body than twelve leagues, 
without its own confent. An explanation of this event 
was immediately demanded. 'J’bc Dircdmy denied tliat 
tliey had ordered the march, andalcribed it to a miliake 
of the officer by whom it w'as conducted. Their explana- 
tion was treated with contempt, and much angry debate 
took place in the Council confcrnlng it; the Dire^loty 
all the while conducting ihemfelvcs with much feeming 
modetation, and even fubmiflivtnefs. In the mean 
time their antagoniils adlcd a vciy undecided part. 

They long hoped to gain l.avcvcillcre Lepaux to their 
f?de ; in which cafe ihey would have had a majority iiiiory vic- 
ihe Dirtdlory. ThL vain expedation romlcred their 
condtid indeeifivc. At length the majority of the Di- 
redory procured an addrtfs of adherence from the 
fuburb St Antoine, which in all the tcmpeffuous days 
of the revolution had been the rallying point of the 
Mountain party. Encouraged by this addreb they pro- 
ceeded to immediate adion. General Augereau had 
been fent from Italy under pretence of prefenting fome 
Aullriati ftaoduf^^ to the Diref^or;f> and he was 
ployed as this They ooto* 

manded 

tn Krintr 


tlw V, 


to bring 
guard 

morning ajF. 

Icrica with 
Councils refufid ta 
was taken 

Plchegro and otheVvtwtfffi^c^ 
l>arty luting 10 cunfpttlid^^ 
pnToners to the rcnipk.'\ ; 
bers of the Coumi^ils 
diredor Carii6t had hui; 
evening, but Barlbeleim 
All ti^r wai 
inflant. 

came to the ball SltrilSr t 
find that 

could noi'obtsif'adthSthlfl^ 
ever, logo to thii Suirge^^Hii 
OdeoD, where they were 
pointed the Councils to ailemble» 
about forty of the Council of Ancients, and double that 
number of the other Council, affembl^d abhut noon, 
and fent to demand from the DireAory an account of 
the proceedings of the morning. They .received an 
anfwer, declaring, that what had been done was nccet- 
fary to the falvation of the Republic, and congratulv 
ting the Councils on their efiafe from the machinations 
of royalifli. Being Hill at a lofs how to a£l, the Coun- coafpiracj 
cil of Five Hundred appointed a committee of four 
members (of whom Sieyes wSs one) to report upon the 
meafures to be adopted. On the following day Boullay 
de la Meurth prefented a report from this committee, 
in which he announced, that a vaft royalift confpiracy, 
whofe centre waa in the bofom of the Councils, had 
been formed to overturn the conilitution, but that it 
had been baffled by the wifdom and adlivity of the Di- 
rcilory. The report concluded, by propofing the im- 
mediate tranfportation . of the confpirators without a 
I trial. 


Ppif’tiii''' 
, iVojy hid nf- 
At thefe ptiioea. 
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lining vafiojuii 


French trial Accordingly, thefe degraded reprefentative bo« 
Revolution, proceeded, after fome debate, on hearing the names 
,^797. jjf acenfed perfons read over, to vote the tranfpor- 
tation to Guiatia in South Amctica, of fifty-three of 
their own members, and twelve other perfons among 
whom were the directors Carnot and Barthelemi. I'hey 
annulled the deftions in forty-nine departments, repeal- 
ed the laws lately enacted in favour of the difafTeftcd 
clergy and the rdatlorifl of emigrants ; and even fo far 
abolifhed the liberty of the prel's, atr to put all periodical 
publications under the iiifpeftion of the police for one 
year. New taxes were voted witliout hefitation, Fran- 
cis dc Neufchalrau and Merlin were cleAed to fill the 
vacancies in the Dire 6 toT 7 , and aflfairs w'cre endeavour- 
ed to he coiiihiCled in tlicir ordinary train. 

All this while the city of Paris remained tranquil. 
That turbiijrnt capita], which hal made fo many fan* 
guinary rfforiH in favour of what it acquitted the 
caufe of .freedom, had been fo completely fubdued 
fince its unfortunate ttrugglc on the jth of 0 <^ober, 
that it now permitted the national rcprefentatioii to 
be violated, and the mail obvious roles of praAical 
liberty to be iofringtd, without an cflFort in their de- 
fence. The Diitmry#. in the tim^ attempted 
to their eoadh 4 by pub- 

the eiitl- 

^«.:';.!^^mdft"|tinatkable of 
"*i^ert«by W d* Antraigues, 
ill which a detail 
ice. between General Piche- 
{n the year 1795. The 
lit Ihe.liiibe time, fatd to 
papers taken by 
.Rhine* It ftated, that 
1, tbe Prince of Condd to crofi 
lyi^^ land kavmgrjpined the Au- 
^urmferil and die eoiigrants un- 
^ ttetinited ar- 

to^am of the 
iicikuitioiiof Ac Auftrians 
He^'^j^ore Jnfift- 
their but 
^ tia hiifiardous in this 
fom4liod» Amoved from his command, 

the praje^ failed* time of its oublication, the 

.genuinenefi of this correfpon^ence, and wo of the paper 
Touod by ^Bonaparte, was denied \ and nothing has ap- 
peared fioce to induce an unprejudiced man to think 
otherwifoat.prefent. Moreau, who was cert^nly in- 
‘volved in this confplracy, if real, has been intruiVed 
lince that period with the command of the armies of 
f hewepublic ; and though dtfeated by Marfhal Suwarro w, 
he is, fo for from being now confidered as a royalifl, 
that the revolutionary government feems inclined to in- 
trull to his military (kill and fidelity its laft efforts for 
the continuance ot its exigence. 

From the violation of the reprefentative government 
that has been now ftated, it became obvious ^0 fur- 
rounding nations, that France had paffed under the do- 
minion of a fmali fadion at variance with the majority 
Th n** people. The DircAoty w^as all powerful. Its 

torySi^*^' members, however, feem very foon to have become 
powdrfaL ^7 elevated nature of their fituation, and to 

have adopted a notion that there was no projefl of am- 
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bitiou or rtpaoity in which they might nst venture to 
engage. Durhig thtir conteft with the Cotiiiciiy, tliey'^ 
had protraded the uegociatlona with I^ord Malmcfbury . 
at IJlls, and had liifFcred thofc to relax which had been 
entefed into between Bimapaitc and the frnperinl am- 
bafladors at Campo Formio near Udine. Great Bri- 
tain had offered to confent to jieaci.', on condition of 
being ailow'ed to retain the Dutch fettlcmint of the 
Cape of Good Hope, and the iSpanifh Ifljnd of Trini- 
dad, which had been taken in the month of Felivuary 
this year. The DircAory now recalled their fornier 
iiegociators Lctoiirneur and Marct, and font two oihcii*, 
Treilhardand Bonnier, in their (lead ; who immediately 
demanded whether Lord Mrilmcfoury liad fnll power 
to rettore all the felticmcnts taken from Fiance and her 
allies during the war ? Upon his Lordfhip'a declining 
to anfwer fuch a qucllion, hecaufe it implied an enquiry, 
not into his powers, which were in the ufual form, hut 
into his inftrudlions, which would piccliide all negticla- 
tion, he was required to return home to procinv moie 
ample powers. The negociitioin with the J^rnpcroi', 
however, were now fpeedily b-oifght to a couclurjon. 
On the 17th of Odober, a di /inliivc treaty wa^ i>gu«d 
at Campo Formio. By it the Fmptror gave up the’ 
Netherlands to France, the Milai'tfe to tlie Cifalpiiie ‘ 
republic, and his territories in tlie BnTgaw to the Duke * 
of Modena, as an indenuiification for the lul’s of his 
duchy in Italy. Tlie Emperor alio confeuted lliat the 
French Ihould pofltfs the Venetian iflands in the l.eviut 
of Corfu, Zajate, Cephalonii, Santa Mam a, Cerlgo, and 
others. On the other hand, the French llepublic eon- 
fented that the Emperor Ihould polfofs in full fnvnei fn- 
ty the city of Venice, and its whole othei tcrrltoi y , ft om 
the extremity of Dalmatia round the Adriatic as far 
as the Adige and the lake Garda, Flic Cilalulne Re- 
public was to poffcfs the remaining ttrritory of Venice 
in this quarter, along with the city and duchy of Man- 
tua, and thecccicfialiical Hates ol Frrr.ira and Bologna. 

Upon w'hatevcr principles the war might have hiilier- 
to been conduced, the teims of thi-; tieaty funic.eiitly 
demonftrated to all Europe, that its IJfer had no 
better reafon to exped fecuiily from the houfc of Au- 
ftria than from that of the new repiiWie. 'This truth 
would have been ftill more evident, had the artiLfos of a 
convention, which was figned by thtfe parties at the 
fame period at Campo Formio, been publiflieJ to 
world. Fearing, however, to alarm too much the Ger- 
manic body, thefe articles were kept focrct, and the |nr- 
tics agreed to prevail with the German piinct.®, at a 
congiefs to be opened at Ralladt, to conlent, in con- 
fequence of an apparently fair ncgociation, to what 
France and A.uftria had determined Hiould take place. 
By the fecrci convention or treaty now alluded to, ir 
was ttipulatcd, that the Rhine, including the fortrefo r f 
Mentz, Ihould be the boundary of the French Republic ; 
that the princes, whofe territories were alienated by thi.^ 
agreement, Ihould be indemnified by the fcculari/.acioii 
ot church lands in Gcrnnny ; that the Stadiholder 01 
Holland Ihould be indemnified for the lofs of bis ellatc4 
in that country, by receiving German territory ; that 
the Emperor Ihould receive the Archinihopric of^altz- 
burg, and the part of the circle of Bavaria /ituaiec! be- 
tween that archbifliopric, the rivers Inn and Sal/.t, and 
the Tyrol ; that the Imperial troops Ihould immediate- 
ly withdraw to the confines of the hereditary dates be- 

3 ri Z vnn » 


Frenih 

Vfi 

‘7 




F«n;h 

I7W- 


Viuhnt 
tn^afjrei 
of the Di- 
rccSlory. 


3*4 

InvaLon 

Wales. 


REV [ 428 ] REV 


yondUlmi and if the Germanic body fliould rtfufe 
peace Dll the above terms, it was Uiuuhtcd, that the 
En.peror ftiould fiipply to it 1:0 more troops than hU 
cDiiiii)^;eiit as a co-eilate amounted to, and that even 
ihtfc nioulJ not be employed in any fortified place.* 
'1‘hefo treaties were immediately begun to be put in 
fxteution. The Aiiftrianii left the Rhine, which ena- 
tlfd ihc French to fu'mund the fortrefTcfl of Mentz 
and KhrenbieitfUin. Of the former, they fpecdily ob- 
t.iiiud pofleflion ; but the latter coft them a very tedU 
OUR blockade, before the garrifon, confifting of troops 
4)f th.e Palatinate, would agree to fiirrcndcr. The Im- 
perial troops, at the fame time, entered Venice ; the 
French having evacuated tliat city after carrying off or 
deftroyitig its whole navy. The Cifalpine Republic 
was ellablifhed, and Bonaparte left Italy ; leaving, how- 
ever, an army of 2^,000 men to garrifon Mantua, 
Brefcia, Milan, and other places, and to retain this new 
republic in dependence upon France. Genoa was, at 
the fame time, brought under a fimilar dependence by 
means of popular commotions, inlligated by the French^ 
and a revolution in its government which took place at 
this period. And thus the French Dire^ory, without 
the excufe of hofiility, as in the cafes of Holland and 
Spain, began a fyltern of interference in the affairs of 
weaker neighbouring Itates, which was fpeedily carried 
to an height that once more alarmed all Europe Thefe 
men even attempted, at this time, to compel the dates 
nf North America to purchafe with money their for- 
bearance from war. This was done through a circui- 
tous channel, and in the form of an intrigue, by private 
ptiToiifi, who w'ere inftruded to inform the American 
ininlftcrs at Pans, that a large loan on the part of 
America would be the beft irears of fecuring peace; and 
It was hinted, that it would be rendered more acceptable 
if accompanied with a private prefent of L. 50,000 
ficrhng to the members of the DiriAory. This laft 
propofjl was iti deed denied by the French minifier 
Tallyruiid, who had given his countenance to this 
i rooked ncgoclntifui : but the general impreffion produ- 
ced hy the tranfaCtion could not be removed ; and its 
effect was to Injure very deeply the charafler of the 
French government in the opinion of thofe difiant na- 
tions that were other wife difpofed to regard it in the 
moff favourable light. Nor was its refpedabiHty in- 
criafed by a law which the two Councils, at the defire 
of the DlrcAory, thought fit to enad, declaring the 
ftiips of all neutral dates bound for Britain, or return- 
ing from thence, liable to capture. This law was not 
lels impolitic than unjud. It placed the whole cany* 
ing trade of the wcdeni world in the hands of the Bri- 
tifli, and thus enriched the very people whom it was tn- 
lendtd to Injure. 

For at this period Britain had acquired Ofer the 
ocean a degree of uncontrouled dominion that was al- 
f together unexampled in former times. During the whole 
year the French fleet lay blockaded in its own ports, 
and no enterprife was attempted by fta, excepting in 
one folitary but fingutar inftance. We have already 
mentioned that a number of galley flaves were fent as 
foldiers with Hoche in his attempt upon Ireland. On 
the failure of that expedition, the DireAory were at a 
lofs how to difpofe of thefe men. They could not now 
with propriety be fent b^ck to punilhmeni, the troops 
would not fei ve along with them io the army } and as tlie 


new laws of France allow no remiflion of critnec, they French 
could not receive a pardon, nor was it fafe to let 
upon the country 1400 ciiminals. In this dilemma, the * ^ 
Dirediory refolvcd to throw them Into England. Ac- 
cordingly, they were fent in two frtlgatcs and fome fmall 
vcffcls to the coafi of Wales, and there landed with 
muficets and ammunition, hut without artillery. In the 
evening of the very day on which they landed, the 2.^d 
of February, they furrendered themfeivcs prifonera of 
war to a party of militia, yeomanry, cavalry, colliers and 
others, under the command of Lord Cawdor. 'J'hc Direc- 
tory boafted that, by this eiiterprife, they had demon- 
ffrated the poflibillty of landing troops on the Britifli 
coaft in fpite of the vigilance of the navy ; but this af- 
fertion was ill fupported by the fate of the two frigates 
accompanying the expedition ; both were captured in at- 
tempting to return to Brelt. 

Though the French navy remained in port, and con- Brilliant 
fequently fafe daring the reft of the year, th^ir allies, viAory of 
the Spaniards and Dutch, fuffered ftvcrcly. On the®'*’ 
f4th of February, a Britifh fleet of 15 fail of the 
under the command of Sir John Jervis, engaged thegect, 
Spaniih fleet, amounting to 27 fail of the line, off Cape 
St Vincent# In thit aAion^ the Spaniih force, if it be 
eftimated by.tbil |lutnbcr c# mefti\ t^ number of 
and the weight olf tbilt of 

the Britifh ; but of .herok 

commander, tbh.l „ - . 

line of the l^anUtds^ m m i 

of their fleet from the rei|.' ' 
taken, and the Spanifli 1 
difficulty, The;^$e^ had^ I 
join the French fleet tbei^ij. by 
adion, it returned to Cadk# wberb>l 
the Britilh. ’ . 

For his gallaqt cond^iA In thk e ^ ^ 
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perhaps imparaHcM m 
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and received,. ^6 
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The Dutch 
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attempt upon Ireland. Troeps were .accordingly em- 
barked, under tlie command of General Daendeu ; but 
a refolution having at bft been adopted of hazarding 
an engagement wjth the Britifh, the Dutch admird 
De Vviritcr, in oppofition to his own remoqftrances, 
wXs ordered to put to fea. The Biitifli admiral had 
by this time kft his ftation near the Texcl, and gone 
to Yarmouth to relit. On r^eiving intelligence, hqw-^ 
ever, that the Dutch had failed, he inftantly proceeded 
in queft of them. On the 1 ich of OAober the Britifh 
fleet, amounting to 16 fail of the line, and 3 frigates, 
came in fight of the Dutch fleet, which in force was 
nearly equal, within about nine miles of Camperdown 
in Holland. Admiral Duncan immediately run his 
fleet through the Dutch line, and, though on a lee 
fhore, began the engagement between them and their 
own coait. A molt bloody and obftinate conflidt eu- 
fued, which lafted nearly three hours. By t^at time* 
it is faid that almoft the whole Dutch fleet had ft ruck. 

The (hips could not all be approached and feized, how- 
ever. 
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French fver, on account of the fliallownefs of the water upon 
Rcvolut.on>^|^^ coail, to which the fleets were now very near. 

’ Eight fliips of the line, with two of 56 guns, and one 
of ^;4t were taken, betides a frigate, which was after- 
wards loft near the Hririfti coaft, and one of the fhips 
of 56 guns foundered at lea. Admiral de Winter was 
tak\;n with his ftiip, and alfo the Vice-admiral Rentjics. 

Similar honours were conferred upon Admiral Dun- 
can as upon Sir John Jervis, and both admirals had 
each a pcnfion of L. 2000 fer annum conferred upon 
him for life, with the' full approbation, we may venture 
to fay, of every well-afTcdtecl man in the kingdom. 

» 79 ®* The internal liiftory of France now ceafed to be very 
1 interefting. Political fr,eedom could not be f?.td to 

Beeline of many of the reprefentatives chofen by the 

people had been driven from the Icgiflature, and the de- 
partments reduced to the necefllty of clewing men more 
acceptable to their prefeiit rulers. Public fpirit there- 
fore rapidly declined. The high notiona of the free- 
dom and felicity it was about to enjoy, which had once 
been fo eagerly cheriilied by a great part of the nation, 
now ^ave way to a growing indifTerence about poKticai 

S icftions, and the future deftiny of tl^e repubuc | for fented a li 
e people at hm found theoif«I|jr^ little interefted in were entitl 
a government .wntch of their will, 

and whofe 
and 

an royalty, .and its 

whilft 

total difrigiird even of the 
ti^nheiy greater. But though 
P^fK^erfttl, yet iu power was it- 
pate things, which denied it^ 
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and found means to eftablifli an extenfive patronage, by 
Ending among its adherents the plunder of neighbour- 
ing ftatys, in whofe welfare the people of France, were- 
little intefefted. The Girondift party, had formerly 
propofed to propagate their principles by eftabtiftiing 
a^niimber of petty republics in the vicinity of France. 
The DireAory now adopted the fame project ; tlut, 
tinder the pretence of dlffufing liberty, they might ob- 
tain new fources of revenue and of power,, by the do- 
minion which they meant to cxcrcife over theft new 
governments. Holland and the Cifalpinc republic were 
already placed in dependence upon them; and Rome and 
Switzerland readily afforded them opportunities fur ex- 
tending their plan. 

After the treaty with the Emperor had been conclu- 
ded. at Campo Formio, Jofeph Bonaparte, brother of 
the General, had entered Rome as ambaffador fn^n the 
French Republic. The Pope, now deprived of all hope 


of foreign aid, and acenftomed to humiliations, had fub- Frmch 
mitted to every demand made by him for reducing 
number of his troops, and fetting at liberty perfons im- 1 j 

prifoned on account of political opinions. But an event \io 
foon^ occurred to afford the Dlrc^ory a pretence for^^luricc- 
accomplifbing the ruin of this decayed government,'!®*' **' ^^*^ 
On the 26ih of December 1797, '^hree perfons bad^*'^* 
waited upon the French anihaffidor, and folieited the 
prote^ion of liis goveninumt to a revohiiion which a 
party at Rome mcdiu to a:complifh. lit rtjeded their 
propofals, and diffuaded them from the atieirpi; hut did 
not, as was certainly his duty, communicate tluie pro- 
pofals to the papal government, to whn;li !je wa*; ft iit 
on a friendly embaffy. On the following day, how- 
ever, a tumult took place, in whicli tlie Fu-mdi c<ickadc 
was worn by about 100 iufurgents. 'liity were Ipce- 
dily difperftd, but two of the Pope's dragoons were 
killed. The ambaffador, who probably knew the Oil • 
pofition of the Direftory towards the Pope, ftt ms to 
have refolved that his own pcrfonal condu^ ft ould he 
blamelefs on the occalioti. He therfforc went on the 
28th of December to the fecretary of ftatc, and pre- 
lift of the perfons under Ids proted^ion who 
entitled to wear the French cockade, confent ihg 
that all others adopting it fhould be punifhed. He aU 
fo agreed to furrender fix of the infurgeuts who had ta- 
ken refuge in his palace. Towards the evening of this 
day, however, the popular tumult became more ferious, 
particularly in the courts and neighbourhood of the 
French minifter’s palace. I'he Pope appears to have 
been pcrfonally unacquainted with the ftate of affairs ; 
but the governor of the c'ity fent parties of cavalry and 
iuftntry to difperfe the inffirgentr.. About twenty per- 
fons, having a Frenchman at thtir head, had, in the 
mean time, rufticd into the palace, and demanded aid 
towards accompliftiing a revolution. A number ot 
French officers, and others who were with the ambaf- 
fador, propofed to drive the whole infurgcnis by force 
from the jurifdidion of the palace. 1 his wap certainU 
a falutary advice, and fuch as could not have been re- 
ji£led by the ambafl’ador, had not liis ddigns been hof- 
tile to the cftabliflied government. Rcjtdcd, however, 
it was ; for, pretending to believe that his Riitirority 
would be fufficient to accomplilh the obi<.e\ in a peace- 
able manner, he went out into the court to addicfs the 
multitude. He was prevented from doing fo by a dll- 
charge of iftifquctTy from the military, who w'ore liring 
within the jurifdi^tion of tlie palace. He interpoftd 
with his friends bctw^ccn the military and the infur- 
gents; and while a part of the ricncii officers in his 
train drove back the infurgcnis w'ith tlieir fabrea, the 
ambaffador advanced towards the foldiers, and dcn\and 
ed why they prefumed to violate his jurifdiclion ? as it 
the jtirifdidion of a foreign ambaffador were a legal afy- 
liim for men in open rebellion againll the government 
of the ftate. It is not, the'v.Tore, furpriftng, that no 
attention was paid to Uiis arrogant and ahfurd demand ; 
and the nature of the ground being fuch, that t!ic 
troops could fire over his head upon the multitude in 
tlie rear, they made a fccond difebarge, which killed 
feveral of the infurgents. Upon this the ambaff dor 
advanced clofe upon the ftldicrs, to prevail w^th them 
to depart ; but they remained in a menacing attitude, 
and prcpaicd for another (lircha*-ge. Eager to prevent, 
tills, the Frcncli General 1) up hot, who was with the 
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amhafi'ulor, and was next day have iriairled histifter, 
ruflicd into the raiilcH of the military, intreatinj^r ihera 
to deli II. Here a petty olTirer oF the Pope’s troops 

dUVharp^fd his muflcet into the body of Diipliol. Upon 
the afnhafl’ador and his other friends found It nc- 
icHary to make their efcape through a hyc^way mto 
the palace. The Spanifti mii)l(\er hearing of this event, 
f'nt to tlie fccretary of (fate to proleft agaiiift this vio- 
lation of the privileges of ambairadors. But the go- 
vernment, equally alarmed and perplexed by the fear of 
a revolution, and of 1‘Vench vengeance, remained during 
many hours totally inactive. All this while the palace 
of the Trench ambadadur ixrmained clofely befet by the 
military, ^ho occupied the whole of its juiifdicfion, 
and all Iti courts and palfages. He at laft fent to de- 
mand pairports, to enable him to leave the territories 
of tl>e Pope. .They were granted ; but with many 
ptoteftr.tions of the innocence of the government, and 

regret r)u account of this iinfottnnate occu»Tcnce. 

J<»feph I’-ruKipaite retired to Florence, and from 
thvpcc to Pa'iK. The Pope fobcited the prote6\ion of 
the coiirtr> of Vientn, ?\rples, 'riifoiny, and Spain ; bnt 
they jdl liood aloof fiom )iis rni.ifoi nines ; and lhi.=i go- 
vernment, which h?d once pofleired the moft uncoii- 
t-nuled domi’iion over the minds of men, now fell with- 
out a ftniggh*. General Bcrthicr, at the head of a 
b')dy f;f F»'tnch ninl Cifalnine troops, encountered no 
< ppofiiloii in hii maich to Rome, where he overturned 
the go vein men t of tire Pope, and proclaimed the fove- 
rcignty (jf the Roman people, with circumllances of 
wr’.ton inbilt ; which convty a linking example of 
Trench humanity and French delicacy. 

“ Th'it the head of the church might be made to 




feel with more poignancy his humiliating fituatim, the rrrnch 
day choftn for planting the tree of lloerty on the 
pitol was the aniiiverfiry of his election to the fovereigu- 
ty. Whiill he tvus, according to cullom. in the Silli-jc 
chapel celebrating his acccfllon to the papal chair, and 
receiving the congralulationfl of the cardinals, Citizen 
Haller, the cotnmillary general, and Cervoni, who then 
commanded the French troops within the city, grati. 
lied thcmfclvcs in a peculiar triumph over this unfortu- 
nate potentate. During that ceremony they both en- 
entered the chapel, and Haller announced to the fove- 
reign Poniift' on hij throne, that his reign was at an 

“ The poor old man feemed Ihocked at the abrupt- 
nefa of this uiicx peeled notice, but foon recovered him- mem ofihe 
fclf with becoming fortitude ; and when Genera! Ccr- 
voni, adding ridicule to (lopreflion, orefented him the 
national cockade, he rijedted it with a dignity that 
ihewed he was ftill fnperior to his misforlunes. . At the 
fame time that his I'lolinefs received this notice of the 
drlTolution of his power, his Swifs guards were difmif* 
fed, and republican foldiers put in their place/’ 

He was himleif removed to the territory of Tufeany, 
where be refided io inaeb obfeurity, till his enemies, 
driven from fif to cjfrry 

him ftill fartbi^. frbim m . 

yond the Alps,'. ^ ^isi 

In the mean 

into a republic after the 
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ffi) The t*haT 2 .fler -of a nation, like that of an individual, will not perha^' admit . of a fucMeilvilm^ 

"rhib remark is cxcmplilicd in the French ; who, even when they afleft ter aiTmne t}l)b ;fterii’iil 
c IPS, cannot diveft themfclvcs of thtir frivolous and fantaitical turn, and of thi^t 
which they were always dillinguiihcd. The following account of the 
by III! auilior of rrfpcdabiliiy, wlio witnefted the folemn farce, will amply 
“ That the regenerated Roman people might be coiiftitutionally conftro^ 
dav wrs fet apart folemnly to renounce their old government, and fwear Oddity ;t0 

..... 

the altar was a large tent, covered and decorated with filk of the Roman colonis, furmountcd VrtA <ap,. to 
receive the deputies frem the departments who had been fummoned to afllft. Before the altar was placed an 
oyeii oreheftra, Idled with the fame band that had before been employed to celebrate the fiineral honours of Diu 
pilot. At the foot of the hndge of St Angelo, in the piazza di jroiite, was creeled a triumphal arch, upon the 
general dclign of that of Coiiftantine, in the Campo Vacino, on the top of which was alfo placed thi-cc coloflal 
Jigircfl, reprefentiiig ilie three repiiblirs. As a fubftitutc for bafs-nmefs, it was painted in compartments m 
chi rti furut reprcfciiting the moil diftinguiihed adlioos of Bonaparte in Italy. Before this arch was another 

OTchelha. 



“ 'fhe ceremony in the piazza began by the marching in of the Roman legion, which was drawn up clofc to 
the cfdonnadc, forming a fcmicircular line ; then came French mfantry, and then cavalry, one regiment after 
another alternately, drawn up in feparalc detachments round the piazza. When all was thus in order, the Con« 
fuls made their entrance, on foot, from the Vatican palace, where they bad robed tbemfelvrs, preceded by a 
company of national troops and a band of mulic ; and if the weather had permitted, a proceffion of citizens, fe- 
IcdKd and drefVed in gala for the occafion, from the age of five years to fifty, were to have walked two and two 
carrying olive branches ; but an cxcelitvely heavy rain prevented this part of the ceremony. 

“ Before the high altar, on which were placed the Aatuei, there was inotlicr fmaller one with fire upon it. 
Over this fire the confuls, ftittching out their hands, fwore eternal hatred to monarchies, and fidelity to the re- 
public ; «nd at the conclufion, one of them committed to the flames a feroU of paper he held in his hand, con- 
tafting a reprefentation of all ilie iniignia of royalty, as a crown, a feeptre, a tiara, &c. ; after which the French 
troops fired a round oi mufketry ; and, at a fignal given, the Roman legion raifed their hats in the air upon the 
points of thrir bayonets, as a demonftration of attachment to the new government: but there was no (houting — 
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French tiotj annexed to it, that for ten years the French Gene- 
ihouid poffefa a ne^jative upon all laws and public 
, afts. At til ft, howf .rcr, the conqueroru took caie to 
plac<i t)ie government in the hands of the moft rcfpc£t- 
able periods iu the ftace favourable to democracy. But 
thefe men finding that they were merely to be employ- 
ed ^as tools to plunder their fellow-citi/ens, for the emo- 
lument of their northern inafters, foou renounced their 
odious dignities, and were fucctcded by men of more 
compliant characters, and lefs fcrupulons integtity. 
The whole public property was feized by the invaders, 
and contributions were levied without end. The pro* 
perty of the cardinals and others who fled was confif* 
cated, and thofe members of the facred college who re- 
mained were thrown iato prifons, from which they 
could only efcape by purchaiing their freedom at a high 
price. 

When this was done, and Generals and CommiflarieB 
had glutted themfeUes with wealth, quarrelled about a 
ji^ divifion of the fpoil, rttutinied, and difperfed, other 
unpaid, unclothed, unprovifioned armies from the north, 
with new appointments, fuccecdcd; and when at length, 
even by tb^e conflitutiotuj means, nothing more was to 
be obtained* nnd artifice bad exhaufad every refource* 
the mafl< was put under the. bad been long 

helS m i ^ to 

the in. 

« oiaoiei^j^ fttte, md mlii 




It to fupply lh«r 
of conhilar dignujr 
icot home M take care 
i^uibaDea.to blend with the pco> 
‘ I tepirciehted. I'hia new and pre* 
operation! with nothing Icfa 
Vg^nerri welfiire, than feizirg the 
[ .vtiiiiue^ of every eftate produAive of more 
; two^thirds of every eftate 
^ ; than 4x1^ hut Ida thin ten ; and 

' l^uuat hicoinf V 

ll^aos cQidd not have fub* 
;;^ui4 not have aflifted in 
^ fame means been 
rfjrM y^inda every moral and 
!^f IWA folrmerly eihployed 

order that the fpirit 


of equality ' liigbiW^ 'Menfivdy diffufed* a con* 


fori 
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il'rtutional democratic club wai, inftituted, iuid Ijck! in !Vc'u;)i 
the hull of the Duke ir:\lttinp’s pulacc. Here ibc 
ncw'born kms t»t tren’orn liaiaiigued each other oti the , 

blelling-i of fmancipaiioii ; talked loudly and lK)ldly a **7^ 
gainil all couftiiuted authority; and even theif uwnM-T'oN 
confuls, when bardly iiivclled with tluir robes, becamc*^‘*l 1 ’>'■1 
the fubje^ts (d ceiifure and uhufe. The Knglifli were! 

held as particularly c hou.,, and a confianfthtnic of iiu- j . uth. 
prccation ; e^nd this farce wa.^ fo ridiculoufiy carried on, 
that a twopenny lubfcription vi»?.s fet on foot to itdiac 
what they were plcafcd to call the proud C:*ilha;;t: uf 
the North. 

If this foolifti fociety had had no oiler ol/v.H in 
view than fpoiiting for each other's amnfemcui, fuiw- 
ing to and kiffing a buft of Bruii‘s which was plntd 
before the roftrum (a ceremony crjnilanily praitilc'^. be- 
fore the evening*8 debate), it would have Iren t»f 1 i.lc 
confequence to any hut the idle, who pitferred tlst 
mode of fpending their time ; but it had other r bii its 
of a very diftcrent tendency, more baiuriil, anduoic 
deftruftive to the peace and nuuali* <.f iou'tly — that ^ f 
intoxicating young minds with lieurogcncous juipii- 
pies they could not unuerftand, la uider t<i fupLUi jc 
the firft laws of n.''.iure in all the focial duiii-h ; for 
there were not wanting men who krew how tg t jnc* 
the folly and cnthufiafm «f thufe who did not ki.iiw 
how to dired thcmfclves. Here tJuy were taught, tha* 
their duty to l!ie Republic oug)it ever to he paramount 
to every other obligation ; tliat the illuftrious Brutus, 
whoie buft they had before them, and whufe patiiotic 
virtue and jufticc ought never 10 be loll light of, fur- 
oiftied litem with the iirongdl and moft lieroic exam- 
pie of the fabordination of the deattft tics of humaiiily 
to the public good ; and that, however dear partnul 
affeftioa might be, ycl, when put in competition wiih 
the gerieial welfare of focicty, there ougdit not to be a 
moment’s hefitation which was to be preferred. 

This fort of reafoning might pcihaps ji.ive done no 
harm to the fpeculativc chifit ineuphyiiciau, wlio 
might have had neither father, uor mother, nor bi*othci, 
nor fiftei, nor a chance oi ever being thrown iu the way 
to reduce his theory to pra,ilice ; but with a people 
who knew of no other ties hut fuch as depended on 
their religion and their natural feelings, without having 
been prcvioufly educated to dilctitninatc, how far their 
rcafon might be d<.ludcd by lophiltry, or upon what 


na voluntary figns of xpprobatioo ^ nor do I believe that there ever was a (how, in which the people were in- 
tended to nA fo principal a part, where fo dedded a tacit difapprobation was given as on this occai:<iu. 

Afttr the ceremony was concluded, the French officers* with the confuls and deputies from the department s 
dined together in the papal palace on- Monte Cavallo, and in the evening gave a magnificent ball to the cxnobUs 
;uid others* their part izans, which was numeroofly attended* yet with an exception to the houfes Borghefc, banta- 
erdee* Altemp* and Cclarint : I believe not one diftinguiflied family was prefent from defkrc or inclination : but 
it was now no longer time to accumulate additional caufes for oppreffion ; and he who hoped to (avc a remnant 
of his property, avoided giving occafion for perfonal refentment. At night the dome of St Peter’s was illumina- 
ted, with the fame fplendour as was cultomary on the anniverfary of St Peter’s day. This was the fecond time 
of its illumination fince the arrival of the French, having been before diiplayed on the evening of the folemii 
kte to honour the manes of Duphot, which, though not quite fo opportune, tvas done to gratify the oiheere 
that were to leave Rome on the morrow. • 

The day after this federation, the French pnbliflied die Roman conftitution in form, which was only a re- 
petition of the one given to the unfortunate Venetians, coofiftine of nj2 articles, and which 1 think unn^cc/Tary 
to tranferihe, as it would only be giving what we have already had from time to time in tranilations made irom 
their own.” — Duppa*t Journal of tht mojl rmarkabk Occurrence: that toot place m Rome, upon the Subvcifion of 
the Ecdefiafticat Govermneat iu 1798 . 
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caufrs the peimnncnt p^ond rf focieiy depends’, it had 
,<cv« I'ltioi tendency to j];ent*atc.* the worll paffions, 

, atiil to annihilate the bed. 

Vounpf nritn weie thus initiated to lofe all refpeA for 
their paieiita and !tIatwMi''i, and even ewouraged to 
Icdpjr information againil them, with the hopeful prof- 
pett < f being confidercd as '^tu-rving well, of what they 
were pli aled to denominate, the rep^ hlie ; and by thus 
wc?k« ning nr dtdr())!ng ihr bonds of rillc^dlon, the way 
was made fmooih and ealy to ll.c dell ruction ol every 
thing like wdiat, in a ftate of cI\ilization, is called cha- 
rader; doiibtlefs, in order to pitp.arc them the bitter 
to become the faithful agents of thofe whom they were 
thus educated to ferve. 

I’he inoft remarkable curiofitlcB of this celebrated 
city had already been conveyed to Paris ; «nd as na- 
niu icnt art tional vanity had now given place to avarice in the 
4ji|'f>tcdto nr,in(ts of the Dire£lory, the remaining monuments of 
ancient or of modern art, with which Home abounded, 
were fold by public au^ion. Advcrtif€meut8(E) were 
fert through Europe, oflering pafTpoits to the natives 
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of France or Sardinia, to enable it to fubdue its own Frcmli 
rebellious fubjcdls. A dangerous precedent was thus^"‘’h*b®*s 
ritablirtied ; and as the French kings had. formerly in- 
terfered in favour of the niliTS, the republican Direc- 
tory now interfered in favour of the fuhjed^s. The can- 
ton of Berne was fovereign of the territory called the 
Pays sft Vaud, In tliis dllbidt difeontents had always 
exitled ; and an infurrediion, under the countenance of 
the French Dircdloiy, broke out towards the end of 
the year 1797. The government of Berne faw the dan- 
gerous nature of its own fituation ; and on the 5th of 
January iffued a proclamation, commanding the inhabi- 
tants of the Pays de Vand to afremble m arms, to re* 
new their oath of allegiance, and to reform every abufe 
that might appear to exiil ib their government. A 
commifTion was at the fame time appointed by Hie Se- 
nate or Sovereign Council at Berne to examine all com- 
plaintSi and to redrtfs all grievances. The proceedings 
of this commiffion, however, did not keep pace with 
the popular impatience; and the infurgents* began to 
feiac the Jkt)ng places in their country. The govarn- 


of wuntrics at war with France, if they fliould wifh to ment of Berne now refolved to reduce them by force, 
become purchafers ; and thus the wealthier inhabitants and fcnt Uoops agatnft: them ; but their commander 
of the Roman terntory not only faw themfelvcs fuhjed- -Weifs appears to have uded with much befitation, if 
ed to fevetc exadlons. but they beheld with cruel mor- not with tr;^h|;iiry», Io,:th|^, 'time, a body of 
tiiication thofe objects now givtn up as a prey to vub French apptoad^ 
gar fpeculation, and difperfid over the world, which an aide de eiimp>'^h||^i^^ 
had fo long rendered their city the refort of all na* -General Weif|» ^ 
lions. 


French in 
gracitude 


-accidental aifrty loot 
fars was killed. ThSi ws • 
breach of the law of nittoniib - 
and by the end of January d 
whole Pays de Vaud. 
of Dcriie attempted to 
voured to prepare for iyar<f 
cd the French hiiffar were -sMi^^^^ 
were begun, -and a truce enters , 
Bninr, who fucceeded ii!l. 

French troops in the dV! 


Such was the progrcflive conduft of the Great Na* 
tion towards an injured and oppreFed people, whofe 
happinefs and dearcll interells were iu hrlt care, and 
to whom freedom and Ithcriy had been reftored, that 
they might know how to appieciate the virtue of their 
henefadors, and the ineiiimablc blelEngs of ttidtpen- 
deuce. 

More fanguinary feents were, in the meanwhile, ta- 
king place ill Switzerland. Thai country had remain- 
to Switzer* neutral during the conleft in which France had late* 

ly been engaged ; and had thus proteded the weakeft motions were breaking dotln J 
portion of her frontier, while the refl of it was availed was made to quiet tht^ 
by the combined forces of Europe. The merit of this might be induced 
fervice was now forgotten, and the Directory refolved fion. Fifty two ' dcpult^ < j 

to render Switzerland one of their tributary ftates. were allowed to fititt lh<.Supi^^. 

Ambitious nations have in all ages found it an eafy and a fimiiar iDcafure wi|;;addptM^byc^ 
matter to devife apologies for invading the teriitory of Zurich, Lucerne^ Priboaf|p, &lUff|mo(eB«^ 

-their neighbours. 'I'hc wealthier branches of the Swifs An army of 20,000 men was at ,thi; fame tiiM 
confederacy were in general governtd by hereditary arU ‘ 

ftocracies. Some ot the cantons had no government 
within thcmfclves, but were tlie fubjcAs of neighbour- 
ing cantons. In confequence of this circumdance, tind 
ot the contending privileges of different orders of men, 
popular infurreftions were more frequent in Switzerland 
than in any country in Europe, though none was more 
equitably governed. When an infurre^ion took place 
in one canton, its government was frequently under the 
neccffity of foliciting the aid of the - government of an 
atljoiniiig canton, of even of the neighbouring monarchs 



bled, and intrutted to the command of M> ^*Etlacb« 
formerly field* marlhal in the French fervice* *9ut dit 
affection greatly prevailed in this army, and the people 
could not be brought to any tolerable degree df union. 
The French knew all this, and demanded a total ohsnge 
of government. M. d* Erlach, dreading the increafing. 
tendency to dcfertion among his troops, requeiled leave 
to diffolve the arroifiice. It was granted by the govern- 
ment, and immediately recalled. But tlie French now 
refufed to ncgociate ; and on the ad of Mtrrh, Gene« 
ral Schawenberg,. at the bead of 13,000. men, entered 

Soleure. 


‘(t). A copy of an«dv.?rriCement, iffeed on tnis occalion by what was called Tie Admedfiratiw of Finances and 
Contrii^thns of th$ Ftench Kepubitc in Italy ^ is to be found in Nicholfon*s jfonrnal of PhUofophy^ Chetni/lry^ and 
the Arts^ for JA ay »79S. 'I’hc advertitement is dated at Rome, 28th Feb# 1798. A copy of it wxa fcnl by 
Hubert, the agent. of the French adminiibalors, to Mr Frevor the BritKh miiufter at Turin, and by him waa 
feranfmitted to England, 
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French Solcure, Frlburg was aftcrwarJs reduced by liriine, 
Hevoliitiun,aiid the SwiTs army retreated. The gOYcrnmeut of 
^ 1798. was in conllcriiation, and decreed what was call- 

ed the landjlhurnit or rif!n;x of the pcv^plc ; which, in cafes 
ConfttTiia. of emergency, wa« anthorifcd by their ancient cuHoms-. 
tioDofihe The pe«)ple accordingly aflembled ; ?.nd their ft r(l a^l 
m anil difTolve the govei nment, and to offer to diftnifs 

army, on condition that the French troops fhould 
jof Berne, proceed no farther. This olFer was refufed, unlefs a 
French garrifon fliould be received into Ikrne, and the 
invaders continued toa!vance. Lite regular troops ua« 
tier M. d’EiIach were reduced by defntion to 14,000. 
The riftng of the people had indeed fupplied him with 
numbfis, but there was no time for arranging them. On 
the 5Lh of Nfarch he waif attacked, ^nd driven from the 
polls of Newenbeg and Favenbnin. He rallied his 
troops, however, at Utereii, whcie they made a ft and 
for fomc time. They renewed the conteff at Grait- 
hollz without fuccefs,* and were driven from thence 
about foCir miles farther to the gates of their capitaU 
Here the Swifs army made a lad and bloody effort. 
J 3 eing completely routed, they, murdered many of thetr 
officers in defptitr^ and among others their commander 
M. d’Erlach. The flatightcr on both ftdes is faid to 
hav( been nearly equal ; but thcN.Fr^h fucceeded tn 
obtaitoing pofTt^tni^ on the 

cyenlo^ fought, 

the captttif)e city^ ^ more wealthy 

Freoch \ but the 

jpQi^ lofe» made a terrible 

j^fTeflioos* and the inde- 
. ^ They even at firll com* 

't^Ure with the lofs of 3000 
overpowered by the fuperior 
- ^ 'of ^thc French army. Swit* 

a eor.quered axintry. Its pub* 
hy the Frencht heavy coaitri* 


b. jand?! neyir couHitution, in imita- 
impofed. 

^Q^li'setrntmued to encroach upon 
they were not likely 
dOlln countryimen at home. 




the iegiflature was 
4c! Jtv<hfcfaateaQ went out of the l)t- 
itAory was thofen in his 

ftead« Tm Direj^ory had made |rrcat efforts to in* 
fltieoce the elediontin favour of their friends, but with 
little fuccefs. They prepared therefore to preferve the 
Iegiflature in fubje^ion to them by a new violation of 
•rii conftttutlmi. On the ad of May they complained 

^ to the Coun'til of Five Hundred of the plots of anar* 
> > )ar«$ the chifts and royaliftfi \ by which they alleged that the cice- 
ly eofiQitu. bad in many places been made to fall on men ho- 

ftilc to the Republic. On the ytli a committee made 
a report upon this meffage,' and propofed that the pro- 
ceedings of many eledoral affemblies fhould be totally 
or paTtiilly annulled, according to the characters of the 
perfons they had choftii. General Jourdan, and fomc 
others, ventured to oppofe this plan as utterly incon- 
fiftent with the freedom of election, and as proceeding 
upon alleged intrigues of confpirators againft the Re- 
public, while no confpiracy had been proved to ex- 
ift. But the majority agreed to (he propofal of the 
committee, and arbitrarily annulled the whole eledions 
in fix or feven departments, beftdes the particular clec- 
lions of a great number of individual. 

SvppL. VoL. ri. Fart II. 


The Diiednry now carried into iffcd the moft rrruch 

of all ihtir projed* , that of feiidirr^a powerful army to 
the call to feize iijjon Egypt, and fr*)m tliciice to ai- \ , 

tack the empire which liiitain has aecpiirtd in Indi i. 

'I'he treaty with Aiiiliiu liyd no It/ontr been ftgncJ at “ 
Cnirtpii Formio, than tijo DiicCtory excited t)»e expee 
tationof France and of all Europe, by loudly procl.iirn-j ^ 
ing their determination to invadt (j'eat Britain. 'I'hcy 
fent troi^ps into their ow'ii wedrrn depart :r.enl6, called 
them the /Inny df En^landy and a})poiuted Bonaoarte 
their commander in chief. 'rhi» officer, in the incaii 
time, had refided during the winter at Paris. Herr he 
feems to have endeavoured to guard againll the jciloufy 
of government, Eiul the envy of individuals, by paffin;; 
his time in retirement, and aiTuming the chaiadcr of \ 
man of letters. He procured himfelf to be eleiJ-Ed a 
rnember of the Naiional luftitute; but fo ftidorn d\\ 
he appear abroad, that when he attended fofi.e of 
public fittings his pcrlon was altogether iin known )o 
the fpeilatorB. Greedy of renown, but aw.nc lli -t ii 
ultimately depends upon the h-bouri ai.d the approba- 
tion of the learned, he never failed, when called into 
miUtary fervice, to remini thi., ordv^r ot riun «)f hn; al- 
liance with them, by adding to hi«. name .n all p'rcln- 
mations and difpatehes the deflgnation of Mtudir '•/' 
the Kniintiiil JnJVunfs. 

Whether the expedition to Egvpt was now fir/ptil- 
ed by Lonaparte himfelf, ov wfuther it was iU)t a fnire 
by which the prefent inlcrs of France inipofed upon ilic' 
vanity of an cnterpriling young man, to eirdl)le them' l*. 
get quit of him and liis vttcian aimy, 's nor known. 

It 19 very pofllblc, however, that l^onaparlc might iki 
ther be the devifer luir the unconfeious viciirn *)f thii 
plan : but that he might account himfelf inoie ftifc a- 
bioad, upon the inofl hazaidous exped.iiion, than txpo- 
ftd at home to the malice of a government tliat Iiaa be- 
come jealous of hi.s reputr.tion, and was by no means 
fcrupulous in its conduct. 

The projeded invafton of Edypt wai condudled with Prej ur..- 
much ficrecy, The world w*'s riniiucd wiih tales of^“^ " 
monftroua rafts to bccon'liuclc 1 to convey ihe army 
England over into Jlritarn, To f.ivour the (leceptiori,^ cej, 
Bonaparte made a journey to tlic weiicni coalt. In the 
mean time, the fleet wn‘i picpaiing at i'oulon, and 
troops affembling in it.s ncighbourliooil. A\ hcrt ail wm 
in readinei's, Bonaparte embarked witli 4 o,v5'j of the 
troops that had fought in Italy, (hi ilic 9th of furn: 
he arrived at the ifland of Malta, and contrived to quar- 
rel with the Grandmafter, hecaufe he refuE-d to admit 
fu largqa fleet all at once Into his ports to water. The 
French General immediately l.Hndtd his iit^ops in dif- 
ferent quarters, and endeavoured to rctluce the ifland. 

The knights were divided into fadlions. Many ol them, 
as is now well known, were of the order of i i.lumin a- 
Ti, and of couifc prepared to a6t the part of traitois. 

After making a very feeble refilUnce, the Grandmalli f'* 

propofed a capitulation ; and thus was trcacheroully 
furrenderccl, in a few days, a fortrefs which, if defciidi J 
by faithful troops, might have held out for as many 
weeks againft all the forces of the French Kepublic. Bo- 
naparte, after leaving a garrifon of 4c 00 men in tlic 
ifland, failed on the lift of June fur Alexandria^ 3^6 

In the mean lime. Rear-admiral Nelfoi), who, in the yJmiral 
ftation of Commodore, had fignalizrd hirrtlclf in a very 
high degree under Lord St Vincent, had been 
ed in quell of him from tlic Briiifh fleet, wliich flill * * 

q X lilrtrU J 
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French blockaded Cadiz. Not knowing the objeft of the 
* French expedition, the Brilifh Admiral failed full to 
* Naples ; and having there been informed of the attack 
upon Malta, he dire^\ed his courfe to that ifland. By 
the time he arrived therci however, Bonaparte had de- 
parted Conjefturing now that Alexandria might be 
the dedination of the French troops, he failed thither ; 
but they had not been feen in that quarter, and he 
therefore went eagerly in fearch nf ihem to other parts 
of the Mediterranean. Bonaparte, in the mean while, 
inflead of (leering in a direct line for Alexandria, had 
proceeded (lowly, with hit* immenfe train of nearly 400 
tranfports, along the coaft of Greece, till he arrived at 
the eaftern extremity of the ifland of Candia. Here he 
•'uMenly turned fouth ward; and in confeqaence of his 
circuitous coutfe, did not arrive at the coail of Egypt 
xill Admiral NelCbn’s fleet had left it. He landed his 
troops ; and on the jih of July took by (term the city 
t'f Alexandria. The inhabitants defended themfelves 
very dcftit rately, but without fkill ; and for fome time 
a feene of barharoiii pillage and mafTacre enfued. The 
traiifports that had conveyed the army were now placed 
within the inner haiboiir of Alexandria, and the (hips 


of the line was buincd by her own commander; a fri- French 
gate was burned in the fame manner, to prevent lier 
ing taken. The French Admirars (hip L’Orlenttook , 
fire, and blew up during the ad^iun, and only a fmall 
number of her crew of 1000 men cfcaped deitrudlion. 

Two French (hips of the line and two frigates were 
faved by a timely flight (f). . 

No naval engagement has in modern times produced Coolequcn* » 
fuch important confcqnences as this. The unexampled ces of his 
military efforts made by France bad gradually diflTolvcd^^^^'f* 
the combination which the princes of Europe formed ^ 

agairift her. By the train of vidories which Bona* 
parte had gained, the hoiife of Auftria, her inoft power- 
ful rival, had been humbled and intimidated. The 
whole continent looked towards the new Republic with 
confternation ; and wlien the. Directory fei/.cd upon 
Rome and Switzerland* tione were found hardy enough 
to interpofe in their favour. The current of affairs was 
now almoll inflantaneoufly altered. Europe beheld Bo- 
naparte, with his innAncthle a^iny, exiled from Its (bores, 
and (hut up in a barbarous country, from which the 
triumphant navy of Britain might for ever prevent his 
return. I'he enemies of France could not beforehand 


of war under Admit al Brucys caft anchor in aline clofe 
3^7 along the (bore of what proved to them the fatal Bay 
Conqueft# c>f Aboukir. The army proceeded to the Nile, and 
of Bona, afeendtd along ihe banks of that river, fuffering great 
liarcllhips from ihe heat of the climate. They were 
rptt ami encountered by the Mamalukcs, or military 
fierce that governal Egypt; but thefe barbarians could 
not riTill the art and order of F.uropcan war. Cairo 
vas taken on the a^d of July. On the z^th another 
l>atlle was fought ; and on the 26th the Mamalukcs 
made a lull eflort in the neighbourhood of the celebra- 
ttd pyramuhs for the prefervation of their empire. 'I'wo 
ihoiifani of ilum were killed on this occadon, 400 ca^ 
nul;* laden with their baggage were taken, along with 
5#r) oiccet’, of cannon. 

A provifional govcirment waa now cflablifhcd in E- 
gypi. Froclainai ions were ifTued in the Arabian tongue, 
declaring that the French were friendly to the rtligion 
of Malioinet, that they acknowledged the authority of 
the Crrand ^ignior, and had only come to punifli the 
crimes committed by the Mamalukes againrt their coun< 
tryir.en trading to Egypt. Thus far all bad gone 
well ; but on the 1 (I of Auguf! the Britifli fleet appear* 
cd at the mouth of the Nile; and the fituation of the 
French fleet having been dlfcuvered, Admiral Kcifon 
prepared for an attack. In number of (hips the fleets 
NclTn^at. number of guns and weight of 

lacki anV ^hc French fquadron had the fupcriority. It 

deflrov^ was diawn up, too, in a form which fuggefted to its 
the I'rcnch Ul. fated commander the idea of its being invincible; but 
remaining at anchor, the Britifh Admiral was enabled, 
by running fome of his (hips between thofe of the dke- 
my and the (liorc, to furround and engage one part of 
their fleet, while the reit remained unemployed and of 
no fcrvice. In executing this plan nf attack, a Britifli 
(hip, thcCulloden. tun aground ; but this accident on* 
ly ferved as a beacon to warn the uthert of the fpot 
that ought to be avoided. The battle comnienced at 
funret,.and was continued at intervals till daybreak. At 
Idfli nine fail of the French line were taken ; one (hip 
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have conceived the poffibility of the event which was 
now realifed; and/thcr hope.!^ t^tnraUy excited of 
being tbkiM 
agaioft a gOfcrnflii^t 
temporary pRifp^ir;||':jha4''4iy#ed«:’ 






powers began to 

by Great Britain for..ic^mih^^|^pig h 

the Italian ftatfs prefii^ited^t^^ 

independence, llie court 

ly avowed its joy on account 

of the French fleet. IV^kinpi 

meet Admiral Nelfob on 

luminations took phee lO thF 

parations wetc made (or wAr* Thel 

iiad poflefTed of btclrttlfl'^qtjb.q^^ 

perhaps have been 

that province rather than 

war, now enteri^ 

engaged in 

tan had flipulateid 


tan had flipulateid for.lbeaid:'yjl^'feeia^ji|^^ 
the Briti(h iu Indii} lH|t 
feffiun of Suez and the' otlter/i^jkiatr 
Red Sea, found no (hipping tbe^e fit to ttahfffoi^ hii 
army to the Indian pcmnfiidft Inftead of proceeding 
therefore upon any fpkndid (cheme of farther conqueft» 
he was compelled to remain in bis prefent fitoalion, and 
to contend for exifleaee againft the whole (bree of the 
Ottoman empire. * * J40 

The French at this time did not venture to fend fiirthRe^H^ 
any large fleet upon the ocean ; bat wherever their}^ Irtland 
fmaller (quadront appeared, the fortune of Britain oVby. 
powered them there no Icfs than it had done in the Me- 
diterranean. They had long promifed aid tq the dif« 
aifeded party in Ireland ; but weary of fmitlefs expec* 
tation, the Irifli had during this fummer broken out in^ 
to rebellion, without waiting the arrival of the troops 
whom the Diret^oiy had engaged to lend to their af- 
fiilance. 'While the rebellion was at its height, and al* 
though the infurgetits for fome time occupied the fea 
port of Wexford, the French did not arrive. After- 


fit to teahftioi^ hii 


wards^ 


(p) The two (hips of the line and one of the frigates have been iince taken. 
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Frernh, ^owevtr, v^hen the rebellion had been totally termine the prccifc boundary of France ; whether her Frerdi 

Revolution, I ^ they attempted to elude the vipr{|ance of the Urritory (lu)uld cxtei d to the left bank, the right 
. Britiih fleet, and to laud men in fnftall paiticn. On the or the thalweg, that is, the middle of the navigable 

channel of the river. It became alfo a qneflion how 
thoJc princes ought lobe indeniniiied who loft their re- 
venues or territoricd hy the new arquifitliUiK of France; 


the Oircc- 
toiy. 


^41 2 2d of Auguli, General Humbert came alhore at Kil- 

Fetbiy fup Jala, at the head of about i icc men. F^ven this fmall 
l|onrd 1 y party might have been dangerous had it ai rived a month 
earlier; and it adiirlly proilurcd very feiious alarm. 
It confiiled of men fekdied with great care, and ca« 
pable of enduring much fatigue. They were joined by 
a few of the molt refolute of the difeontented Inlh in 
the neighbourhood, and fpeedily defeated General Lake, 
who advanced againil them with a fiiperior force, ta* 
king from him lix pieces of cannon. They next march- 
ed in different dirediona, for the purpofe of railing the 
people, and maitktained their ground in the country du- 
ring three weeks. Finding, however, that he was not 
feconded by additional troops from France, that the re- 
bellion in Ireland had been fiAly fubdued, and that 
2g,ooo men under Lord Comwallia were doling round 
him, Hutnbert difraifled hia Irifh afibciatee; and four 
days thereafter, having encountered one of the BritHh 
columns in his m^rch, he bid down his arms. Nmct 
when it was too tatt) the' DlreAory wais very.^ive in 
fending troops towards Irebad j). but all dmr efforts 
ated by navy. 

^^B^^&^arren took 
l^i^i^:^frigates, at- 
' ' “ ' jboo mm on 

French fqua- 

^ mVdh contrived to 
'^iM .by the north of the 
bihe month another frt- 
taken ; and the French 
ilettly occupied by the 
‘ to defiil from their 
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and it was at length agreed that tluy i))ould icctive 
portions of the cede fi a dual ell ales in Germany. 

I hefe difciiffions, conduded with cndkfs formality 
and procraftination, dill occupied the congrefs at Ka- 
lladt; but it now became gradually mote probable that , 
no treaty would be concluded at that place. Andriaprclari. 
began to flrcngthen her armies in all quarters. Rufria,Mon« lor 
that had hitherto avoided any aftivc iuteiference in 
contell, placed a large body of troops in Brltilh pay,'* 
and fent them towards the German frontiers. The kit g 
of Naples avowedly and eagerly prepared for war. 'I'his 
impatient monarch, refolving to attack without delay 
the French troops who occupied the Roman territory, 
procured General Mack and other officeis from the 
court of Vienna to aflume the command of his army. 
Without waiting, however, till Auftria flrould com- 
mence the attack, he ralhly began the war alone and 
unaided, excepting by the Britilh fleet, and thus drew 
upon himfclf the whole force of the French Republic. 

The Dire£lory did not fulpcdf luch imprudent conduct 
on the part of this prince ; and accordingly, when Gene- 
ral Mack entered the Roman territory, at the head of 
45, coo men, the French ti-ooph in that quarter were al- 
together unequal to the conttll. A French ambatTa- 
dor ftill rcfidcd at Naples when this event took place, 
and w^arwaa not declaied When the French Gcueial 
Championnet complained of the attack made upon hi; 
pods under thefe dreu in dances he was infoiined in u 
letter by General Mack, that the king of Naples had 
refolvcd u> take poflllTion of the Roman lerritcny, ha. 
ving never acknowledged its cx ‘lienee as a Republic ; 
he therefore required the Frencii quietly to dcpait into 
the Cifalpine ftates; declaring, that any ad ut hoitility 
on their part, or their entrance into the territory of 
Tufeany, would be regarded as a declaration of war. 
Championnet iioding himfclf unable to refill tlie furce 
now brought againft him, adiially evacuated Rome. He I he N>a. 
left, however, a garriion in the caille of St .\ngelo, andP^ 
endeavoured to concentrate whaicvei troops he could 
haftily colled in the northern extremity of the 
ftate. Towards the end of November, Gencial Mack 
entered Rome without oppohtion 

When thefe evenu came to be known at Pari.*;, war 


of CMnpo Forniio had been 
from the French Di- 
['princes, had been nego- 
iseen Fraiiioe and the em- 
in nothing, 

'“ ig their pro- 

, 1 of the fteps 

/Jfhi intended refult 
f nrrlnged between the Em- 

S ror. and the in the fecret convention of 

impo Formiot which has been already mentioned. 

Tiupt the articles of ibis convention might be concealcd, 
the Frcncif minifters at Raftadt formally brought for- 
warij their propobls in fncceflBon for the diftuffion of was imgiediatcly declared againft the king of Naples, 
the Gcrfran deputies. The French demanded tluit the and alfo againft the king u£ Sardinia. This lalt prince 
Rhine ihould be the boundary of their Rcpift>lic. Tie 
•Germans refifted this. References were made to the 
did of Katiibone, and long difeuflionB and negocta- 
tions took place among the different princes. ' When 
it was found that little was to be expeded from the 
protcaioh of Auftria, the German deputies at Raftadt 
were inftruacd to offer one half of the territory de- 
manded. This offer was refufed, and new negociations 
took place. 'Fhe other half was at lift yieMccUup, and 
a long difeuflion commenced about the debts due by 
the ceded tetritory, which the Fiench refufed to pay. 

The tplls upon the river, and upon the rivers flowing 
into the Rhine, alfo gave life to much altercation. It 


had made no attack upon France ; but h.c wan accufed 
by the Directory, in their meffage to the Councils, of 
iMiffrff/on to the Republij:, and of wj/hin'r to join the 

w;- n'l.V _ _ r * 

uTd 


king of Naples in his hoftile efforts. I'his sccufation 


could npt well be falfe. From the period of Bonapar- 
te^s fuccefsful irruption into Italy, the king of Satdinia 
had felt himfclf placed in the moll humiliating circum- 
ftancea; his moll important fortrefles wire occupied 
by the French ; they levied in his couiUiy what con- 
tribuliona they thought fit ; and when they recently 
required him to rercive a gan ifon into his capi^^il, he 
found liimfdf unable to reliii the demand. Even 
when they performed the ufelti's ccremofiy of tJ‘*daiing,;f 
was even a matter of'no fmall difficulty, after all, tode- war, he could make r.o effort in his own defence, and of SardinU 

3 I z quietly 
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{{iiietly g;ivc them a formal reHgnation in writing of 
hia wliolc continental dominiaiia, confenting to retire to 
the ill and of Sardinia. 

Ill the mean time, the conteft with Naples was foon 
decided. The Freiuh on their rt treat were much ha- 
raffed by the people of the country. The Neapolitan 
tr';nps regarded them with fuch animoiitVt that they 
fcarLcly obierved the modern rules of war towards the 
prlfonerH who fell into their haiu'®. Even their kadera 
fceiucd in this rtfpert to have forgotten the practice of 
nations; for wdicn Otneral Bouchard, hy ordei of Ge- 
nt rai Mack, fummoned the calllc of St Angtlo to fur* 
renoer, he declared, that he would confidcr tlie prU 
fonera of war and the Tick in the hcifpiials as hollagea 
for ihr 'ondurt of the gairifon; and that for every gun 
that thoiild be h’cd li au the caflle, a man fhould be 
put lo death, k cnnnni well be imagined thatHhe 
Neanolitan officer!? would have art<d in this vehement 
manner, had they not expe£^cd countenance and flip- 
port from the irrimediate coopeiation of Auftriaa 
‘•tnioos. In their hopes from this quarter, however* 
they were ''ompUtclv dlfjppoiiited. Mindful of her re- 
cent ojlamiiic-s, and attentive only to her own aggratt- 
dil’tiTu nt , ' ufl 1 ia fccms flill to have expefted more from 
ncgucijtion ihnu fiom w'ar, afid the territory of Naples 
f»«ui !tdl into the hands of the French. Such indeed 
was the tcrroi of the French name in Italy, or fuch 
v/UK the d 1 dledlon or cowardice of the Neapolitan 
iroopii thtmlelvcs, that they were beaten by one-fourth 
fii their numhei in different engagements, at Term*, 
1*01 to Fermo, Civita Callellana, Otrlcoli, and Calvi. 
At the commencement of the coiilell,. a body of Nea- 
pc/litans, with the affitlancc of the Britifii fleet, had 
been l.indcd at Leghorn, for the purpofc of taking the 
French in the rtar; but they, dlfrega dlng this attempt 
i;n the pait of fuch an enemy, preflld on towards Na- 
ples. By degrees, General Mack’s army being redu- 
ce! bv the refill t of the battles which it fouglit, aud 
hy dekniou, to i2, ;oo men, he found it neceflary to 
advile llic king and royal family of Naples to take ie- 
fuge on boaid the Briiifh fleet. 'I'hty did fo ; and 
ai rived at Palermo, in Sicily, on the 27th of Decem- 
hci, in the Britifli Admiral Loid Nelfon’s fl.ip. Ge- 
ne: al Mack, in the nican time, rtquelted an armiflicc, 
to atforj an opportunity fur making peace ; but this 
was refiikd. Being driven from Capua, which is the 
lafl militaiy pod of any lirenglh in the Neapolitan ter- 
ritory, and lii.s life being in no finall danger fiom the 
dilalfedion of lilfi own tioops, he al laft found it nccef- 
fary to feek for fafety, by furrendcring himfclf, along 
with the officers of his ftaff, to the Y>ench General. 
*rii«* governor of Naples, in the mean time, offered to 
the V I i nch a contribution in money, if the commander 
in chief would confent to avoid entering that city. The 
offer was accepted, and the invading army remained at 
Capua. General Serrurier. on the 28th of December, 
at the head of a column of French troops, expelled the 
Neapolitans frrm i.eghorn, and took poffelfion of that 
place. So far as tlie t ffoi ts of regular armies arc to be 
confidered, the war might now therefore be regarded as 
brought to a termination ; but the French had fpee- 
dily a new and unufual enemy to contend againft. 

From the mildnefsof the climate, and the fertility of 
the foil, human life can he fiiflained in the fouthern 
parts of Italy with fewer efforts of induflry tlmn in aU 


moft any other country in Europe. Hence arife* a FreiifK 
general propenfity to idknefs, which is increafed by 
numeioiis charitable inflitiitions to which the R<*man * 

Catholic religion gives rife. In the city of Naples there 348 
liad long cxilitd a body of peifons under ihc drnomina-Thel-aws» 
tion of Lafttaroni or I’lCggars, amounting to the **^^^*^' 
dilile number of fiom tlmiy to forty tlioufand 
who did nothing, and liibliifed merely by chaiity, or by 
fuch fhifts as occalionally occurred to them. One of 
thefe frequently was the menacing the ftatc wM'th an in- 
furttAion, in cafe llitir wants wcic not inflan tly fup- 
plicd ; which iifually drew from a feeble adminifl ration 
very liberal diflributions of money and provihontt. On 
the prcfciit occafion they demonflraiid ahmidance of 
loyalty ; but the king bad thought lit to avoid entruil* 
tng his fafety to fuch defenderp. During the confii- 
flon which followed the flight of tlie court and the ap- 
proach of the French finny, the La//aroni became mu- 
tinous. They heard that the French aboliihed, where* 
ever they came, all ihofe monafteries and otheV religious 
ttftablilbirituts which ^are the great fources of public 
charity. The Lazsatoni, therefore, conceived the moft 
viofent hatred againft them, and againft all who were 
fiifpe^fed of favouring opiniooi boftile to royal gdvem- 
inent. In the oC hegsii to 

(hew fymptbime 

out into open ';iiifiuTf^Si|^;' 't%e ' 
vei anient left 
of the Lflziaronii 
fafety, and made do 
quillfty. Prince 
plaufe on accotint of hSs vij 
gainft the French. The ] 
him their commander m chief f 
to rcilrain their violence fiKd 
declared hoftility againft the 
vifers of the arroillice. iTrCy broki' 
and put to death all thefe w[ 
count of politiqal offeniid|>| 
me nt. They next fpread . C 
fearch of thofe peridift 
vourable to the invader^ 
lobbiry in aU qtdirtmr; 
boufes of thofe accOoiitM:^fe^ ^ 
made by a confidcrable fcbdy ^rfthe, who 

thought themfelves in the greiti^dingeri to itfift their 
fury, by fortifying the convent of the Celeftrflei aqd rt* 
tiring thither ; but the Lazzaroni, afrer eoCdttatermg. 
the hre of cannon and of mufketry* fuccecded*tn ftoitn* 
ing the place, and deftroyed all who had taken lefugc 
there. Their power and their fury were noJlr equally 
boundlife, and the city became in many quarters a feene 
of malTacre and pillage. Prince Militomi, therefore^ 
went to Capua, and requefted Championuet to refeue 
Naples from utter ruin by occupying it whh his army. 

For this purpofe it was atranged, that a column of 
French troops fhould fecretly advance by a circuitoua 
maicb, and fuddealy enter the city from the oppofite 
quarter. Before this plan could be fully executed, the 
Lazzaroni had adopted the daring refolution of attack- 
ing the French within the fortifleations of Capua. Ac* 
cordingly two-thirds of thbm marched out upon this en* 
itrprife, ami fpent the 19th and 20th of January in at* 
tempting to take Capua by affaiilt. Multitudes of thefe 
men hcic periflicd by the artillery of the place; for the 

Frenck 
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French Freiicli» to favour the capture of Naples by the party 
had been ftnt caliwaid for that purpofe, avoided 
making any fatly, and remained upon the defeiifive. I'bc 
Lazzaroiii at Capua, however, having learned on the 
2 lit that a French column had marched to Naples, and 
approached the gates, fuddenly returned to tlie aflift« 
ance of their brethren in the capital. They were clofe« 
ly purfued by the French ; but they lia<l Itifure, nc- 
verthelefs, to barricade the ftreets, and to form them- 
Iclves into parties for the defence of different quarters. 
A dreadful and fanguinary conteii 'now enfued, which 
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laded from the morning of the 22d to the evening of the protection of Fruffia. 

T : r. .v.- r. ........ 


offered; but Sieyes, the Directory's ambaffador at Bcr. French 
lin, artfully contrived to defeat this ncgociation, and to *<cvolution, 
counteract the iinpo|m!ariLy of his country in Gtrmi- . * , 

ny, by puLlifliiiig the fcciet convention at Canipo p’or- 
mio, winch we In *'e already mentioned. Thij tieaiy 
demon It rated fo clearly to the German princes the ut- 
ter unconcern with which their independence and their 
intereds were regarded by the head i«f the tinpifL, tliat 
no Heady cooperation with Aullria could htiir.foriK 
be expected ftom them, 'fhe ^^renter nunibcr of them, 
therefore, rcfolved to maintain their iicutrulii) imder 


On the 2d of January, the French tninldc'rs at Ra. 
iladt prefeiited a note to the congrcT^, in w)\uh they, 
inttmated, that the entrance of Ruffian troops inio Ger- 
many, if not reildtd, would be regarded by them as a 


the of January. The Lazzaroni, with fome pea 
fants who had joined them, difputed obitinately every 
fpot of ground ; and by* the energy which they dis- 
played, call a fevere reproach upon the feeble and un- 
fit ilful government, which had not h^en able to dire^ 
in a better manner the courage of fuch men. At length, 
after having been gradually driven from llreet to ftreet, 
the I.azz&rom rallied for the laft time at one of the 
gates of the city, where they were nearly extermtoated. 

The inhabitants rejoiced on account of .their own efca^ ty of Campo Formio. 15 y the poikllion of this pliicc, 
from immediate ruin } and white the French aitmea and of Mentz and Duffeldorf, France was imjw^ itncJcr- 
tcrxinuiiied. thcmfelves become odioiM to . all the other ooun* ed very formidable on the Khiiic. As fhe pofitll d aU 
tric^-which they^had found them- h the (Irong countiy of SwitziTland, and all tht lorti* 

cafe, re- fied places of Italy, The was well i)repared, not only brr 
which holds defence, but for adtivc operation ; for it is now' known^ 

Asifc D..n,^- ........ 

the French 
with ad van- 
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declaration of wrar. Some negociation took place in 
conff quence of this note, bvt no falitfattory aiiG tr was 
returned. On the 26»h of that jr.onth, the flrong fo*- 
^fs of Ehreqbvcttftein furrendered, iifter having *(•- 
mained under blockade hnee the conclufion ( f the tna- 



thdr conduct 
them. They were dc* 
not only from the viola- 
No the coaftitution of their coun- 
mW in which they condu8;ed 
' They fet no bounds to their 
exa^b’ons with which their agents 
Championnet, afhamed 
^ commiffaries of the Di- 
eted in Italy to leftrain 
tbatf.upon the com- 
Ue was deprived of 
Scherer, the mi- 
Ut fucceflbr. Under him 
^ tlie cm* 

beaalemehf of' the ftores, was carried to its 

Itipiclty of height, riuustei of the armies were fuffered to de- 
the Direc. cline, that the Di^edory, the comm iffariesi and the ge- 
nerals, might become ri^. Thus the lUte was left to- 
tdly unprepared agaiiift the Aorm which was now ra- 
pidly gathering from abroad. Still, however, Fracce 
was feared by the neighbouring nations, to> whom the 
• nr^fent' itate of her internal affairs Was obfeurely known. , 
Though an army of 45,000 Ruffians had advanced to 
the aid of AuAria, yet that Cabinet hefitated to dedare 
war. was eagerly folicited by Britain to take 

Up arms againft France, and large pecuniary aid vras 


the rai 


tage fgainA an enemy wbule coiuluA biiraycwi tin* moft 
culpable lard in tfs. At thiB time Jounlan commanded War rc- 
on the Upper Rhine from Mentz to liiiningtn ; Mai'-newed on 
fena occupied with an army the caltcrn frontier of Khiue, 

Zetland towards the Grilon country; *Sclicier vviii, com- 
mander in chief m Italy ; Moicau acU^d as generil of 
a diviliou.undcr him ; and Macdonald comm.indtd the 
Uoop.s that r>ccupicd the territory oi Rome at'd Naples. 

But thtfe armies that kept in f':LjcCtion, and were nov.' 
to defend fo many countries, Icaictly amounted in 
170,001 iiicn in all, and wen .^nr oultnimhc r:;d by the 
annics which Aiiltria alone, wiiiiont the aid of iiufSa, 
could bring into the fu Id. 'I'hc Directory, however, 
corhding in the unity of its own plans, in the undeci- 
ded politics of the court of Vienna, and in the coiife- 
quciit llowr movements of the Imperial armies, was ea- 
ger to renew the war ; and the two Councils, on the 
I^lh of ^.aich, declared Frar.ce to be at war with the 
Emperor of Germany anti ilie Grand Duke of Tufea- 
ny. The war, however, had already ba n begun On 
the ift of March Jourdan crolhd the Rhine at otraf- 
burg, r.nd occupied, feveral Arong pofitions in 6v/abia. 

Manheim was taken, and Philipibin g fummoned to fur- 
render by Bernadottc wliilc St Cyr entered Stut- 

E ird. On tlie 4tb of March the Auftrians crofTcd the 
ech, under the command of tlie Archduke Charles, to 
oppofc this army. Malkna advanced into tlie territory 


(g) This fummons was conceived in very axtraordinary terms, and cannot be accounted for but upon the fu]). 
pofition that Bernadottc believed the Auftrian officers initded with Fi'ench principles.^ He calls upon the com- 
tnander of the fortrefs to furrender without refiAance, and thus violate the iruA repofed in him by his fovercfgn.. 
He tells him, that a difchargc of his duty would produce the tlefeSion $f hh Qjficirt and men. He warrft him of 
the folly and danger of leading troops to action a^ainj their wiil; and, laftiy, he threatens him with vengeance it. 
be fliould dan to re/j/ll 
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Frfrch of tlic Grlfons ; and fiirprifing a (Irong body of Auf- 
took them all prifoners, together with their Gc- 
ficral Aulfciibnrgh, and the wlude of hla flulF, after a 
dtfpi rate rcfiftancc under the w'alU of Coire, The le- 
dudion of the Grifons waa the eonfequtnce of this vic- 
tory. 

Blit in order to complete the plan of the Ficnch^ 
which waa to effed a jundlon with their tv/o atmiea, 
that of Maflena in Swit/.crland^with that oi'Jourdan in 
Germany, it waa ncctflary to carry the imporiaiit poft 
of Feldkirch, which was occupied hy the Aidtrian Ge- 
neral Hotze, W'hofe line extended from the frontiers of 
the Grifons, to the north«eaft by the Vorclbcrg, to the 
eaftern extremity of the Lake Conftance. Vigoroufly 
repulfed in his hril attack, Maflena renewed it^ five dif* 
ferent times, with frefh forces, and increafed impetuofi* 
ty. But all could not avail againli the fteady bravery 
of the Auilriaiis, who drove hack the idailanta with 
immenfe (laughter. The French, however, being ia 
pofTcflion of the Grifons, tlie invafion of the Engadine, 
and the county of Bormin, hy a dtviflon of the army of 
Italy cantoned in the Valteline, under theordera ofjGc- 
neral Crifabunca, was facilitated. 'Fhe Auftrians, too 
weak in that quarter to refill them, retreated into the 
Tyrid, whither they were purfued by the Fienchr who 
forced fomc of the defiles by w'hich the entrance of that 
country was defended, and extended their deilruttive 
incurfions as far as Glurenz and Naudera. 

^fean while the van- guard of the main army of the 
Jtnperialids pulhed forward to meet the enemy. On the 
7.c th of March it was attacked by Jourdaii, who drove 
in the outpolis ; but on the following day that gcntral 
was himfelf attacked in the centre ^of his army, dri- 
ven from bis pofition, and compelled to retire during 
the night to Stockach. Both parties now prepared for 
a deciiivc engagement. On the Z4tb, the Archduke 
encamped before Stockach, W'lth his right wing towards 
NeHenburg, ar:d his left near Wallenweis. On the 2jth, 
at day break, the French army began the attack. They 
dire^lcd their chief efforts againft the right wing of the 
Auflriana commanded by General Mcerfeldt. The battle 
was long and obllinate. From five o’clock inthe^r.ora- 
ing til] pafl one of the afiernnon,ilits termination re- 
mained extremely doubtful. The French fucceeded in 
their attempt againli General Mcerfeldt. His pofition 
was forced, and he retreated into a wood betw^een Lip* 
lingen and Srockach. Here he renewed the combat 
The pirnch without fuccefs. He was gradually driven - Iw the ex- 
are defeat- tremity of the wood, 'though it is a German mile in 
breadth. The left wing •of the Auftrians, howeveri 
had ill the mean time maintained its ground, and rein- 
forcements were fent from it to Genei'al Meerfeldt. 
With the afliftarice of thefe he at laft ' fucceeded in ma* 
king a {land, and even obliged - the French to retire in 
theii turn. At length, about two o’clock, the French 
found it neceflary to withdraw from this quarter. The 
battle, however, was continued in different -points tdl 
niifht came on. The French remained upon the ground 
where they had begun the attack, and they evefi retain- 
ed 400c prifoners whom tliey- bad taken during the 
various movements of the day. Tlie refult of thc.battle, . 
upon the whole, however, was fatal, to their affairs. 
I'hcir Idfa was fo great, and the ftiperrority of the Au- 
fo maiiifeft, that Jourdan dared nut to hazard 
another engagement. On the following day he retired 
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to Wcillcr near Dutllngrri ; f?nd finding his army alio- P»'ei‘cb ^ 
gether unequal to oflenfive operaiioiH, he feir. ha.'k one 
part of it to cover Kehl aii<l Siudbutg, Mhile he with- 
drew with the other towards Switzerland. Tll•^ event 
compelled Maflena, who was p' vfling upon i yroi and 
the Engadine, to rci urn to the dJ’tnce or Switzer- 
land. He was immedittcly intruiled with the chief 
command of the troops in this quarter, in the room of 
Jourdan. who was removed. The .Auftrians continued 
to advance in eveiy' dirc^ioii, and immediately occu- 
pied the whole of the right, or German fide, of the 
Rhine, from the lake of Conftance to Mentz. 

In Italy the fuccefs of the Auftrians was equally con- And in 
fpicuous, notwithftanding the treachery of the French luly. 
in attacking them before the expiration of the truce. 

The attempt of the latter to force the advanced pofti 
of the former, on the 26th of March, at Santa I..ucia 
and Buffelango, was rendered abortive ; and at Legnago, 
the Auftriait general, Kray, obtained a complete vic- 
tory, and compelled them to fetk protedion \inder the 
walls of Mantua. . On the 5th of April, the Auftrians 
a»in attacked them in their pofition at Memiruolo, 
which lies on the road from Mantua to Pefchicra, and 
compeikd them, aft<r an obflinata confliA, once more 
to^retreat.^ . The:iq£|^f,,.^f-F^ in thefe diS;r€nt 
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tages, which, 
might have given 
Onediviftofi of hissarmy .had V 
(Irian pofts on^-the a6th, ,^^ J^ 
prifoners; but the othet 
withdrew lua troops froiith^ ^ 
thus rtlinquifhed - the advantaj^f 
Even on the 5 th of a 
cd jprodigies of 
prifoners.; but from 
had been made b)f 
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Kray, now quicUy' 4 ^ 0 lh;||i 4 ^i|l^ 
and compelled-ih’eii^'fjkRi^jxbijI^ 
to rclinquilh tbetr 
Adige, and to4^cat-to 

On the banka of this river,, reacted ^)irlwble for / 
the dear bought vidoi its which Bonaparte hidhbtaio^. 
ed at the br^^ of Lodii the French, general Moreau, - 

to whom the Diredory had ^ given the chief command fortifies his 
of tfaair. army, prepared to make a vigoroat, dcfimcc, 

The military talents of this man had been rendered un- 
qurftionable by hit celebrated retreat thipugh ,a hpftile . 
country, and before a vidoriousarmy ably commanded. 

On tlie prefent occafion be did not belie Ids former 
charade)*. Nothing that could give courage or confi- 
dence to his troops was neglede.d*^ Entrenchments 
were thrown up wherever the river was confxdered as 
paffable ; and a fituation, remarkably ftrong by Nafure, 
was ftuqgllicned by every iqeans which art could 
fupply. 

Before this period, a confiderable body of RuCani 
had joined the ImperialKU; and the chict command of 
the allied army was now affumed by Field Marlhal Su, , 

warrow Rimniflci. This cdebrat'cd leader, Wbofe cha- 
racter 
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^ Krerrh rartcr every democrate labours to mlfreprefent. had en- the upper part of the river, where the French had French 
Revolutiufi at the a^c of twelve, and nf n from thought fiich an enti rprife unlikely or impoflible. A 

^ th«? ranks to the llaiion which he now holds, of Gene* parly of the combined army was thus enabled, on lire - ^ 

ralilfimo of the Ruffian armies. Pofl'effed of ftrong na> following morning, after crofTing the river, to turn the 
Mariiid tural talents, he had likewifc the benefit of an excellent French lortificatiuns, and to attack tlicir flank and 
Suwarrow education, and is laid, by thofc who are perfonatlj rear^Vhlle the fell of the army forced the paffage of 

known to him, as well as acquainted with the ftate rf the river at different points. 'Fhe French fought ob- Anide- 

literature in Ruflia, to be one of the bell clalGcat fcho- llinately, hut were fpeedily driven from all their pofi* feats him 

hrs of all the natives of that great empire. He had tions, and compelled to retire to J^avia, leaving 6000 J^‘*'^*** 

ftudied, in early life, mathematics and natural philofo^ men on the field; while upwards of 5000 prifoners, 

phy, as branches of fcience abfolutely neceffary to the eluding 4 generals, full into the hands of the allies, to« 

man whofe bigheff ambition is to become a great com- gether with 80 piccea of cannon. 

reander; and hts knowledge of the learned, as well as The advantage thus obtained over the French, ini 


of the fafhlonable languages, has enabled him to avad confequence of the addrefs with wliich the Adda waa 
liimfelf of all that has Ifeen written either by the an* croffed, is &id to have gained fur Suwarrow more eftt- 


cirnts or the modems on the art of war. This art has 
indeed been his chief iludy from his youth ; it has been 
at once his buiinefs and his amufement. 


ma'tipn from his antagonifts than they had originally 
been dtf^fed to grant to any military oflicer coming 
from RufBav and who had never before had pcrlunal 


Poffefled with his coimtrymen, in general, of the experience of the mode in which war is condudk 1 in 
mod und^lunied courage, and formed by Nature te ttk» the foutb of Europe. But this is probably affectation. 


The French had furely no caufe to dcfplfc Kufliaii ge 
nrrals, tince they could not but know that Laiidohn 
was b^n in Kuffia, that he had his military education 
there, and that he had rifen to a high rank in the array 
before he entered into the fervice of the Emprefs Queen 
Maria Therefa* Indeed it is evident, that while their 
oratora Were declaiming againft Suwarrow and his Ruf- 


dure the greateft fotigue, it is not furprifing, that with 
all thefe advantages Suwarrow fhmdd nave fong ago ac- 
quired the charX'^er of one of the aUeft gei[tera)s of hit 
time. It it indeed troe^ that, till thx opening of the 


eamf^jgfi of .1 yppi he )l| 4 . only before he entered into the fervice of the Emprefs Queen 

and Maria Therefa. Indeed it is evident, that while their 
but oratora Were declaiming againft Suwarrow and his Ruf- 
ppnraM of fians as merciiefs batharians, they were fccretly trem- 
blingat his prowefi and rerources, which they could 
1 .•audoEtt not but remember had more than once faved the armies 
which Sii* of the Prince of Cobovirg in the Tut kith war. 
ffrdngeft of alt Moreau now eitabliihed the wreck of the Frencli 
Conquer or p>erifli« army, amounting to about f 2.cco men, upon the Po, 
td^^t^eric the Great, that between Aleflhndria and Valentia. On the nth of 
tiiiwiAu'^’Ojr tt^c Ruil&n hero in the May he compelled a body of Aiiflrians to retiic, though 
Mtehtfoii of all Europe was they had already pAtTed the river, and took a great 

qt^Mf w^it thofe t.*ilents mimber of them prifoners. On the following day, 70CO 

of fociil' order, and Rulfians eroded iht Po at Bafignano, and advanced on 
Hlu operations in Pccetto. Moreau immediately fell upon them with his 
army. They maintained a long and derperne conflict; 
-iM confidtorably but being at laft' thrown into confiii'.ou, and refufing to 
remarkable lay down their arms, alx>ut 2 coo vff them were drown* 
befoneit iince ed in recroiliu^ the tiver. and the French, with diffi* 

- cukyt took a fmali' luimh^r of them pnfoners. But 

ffd Suwarrow fooB advanced, and terminated this adivc, 

tifu 1 itdfyeTOfls%U^ 4 tmifoVtn^^ but petty warfare, which was all that the French could 

,ty tfhimeaiis eMptbfriilb m^ If the work en- now maimain. Moreau was under the neccflity of re^ 

‘ mkdthe Mhjy^Shmrrfi'Uf^} thing with hia troips to occupy the bcchelta, and 

of credit; the biperiority of that commandi^r over hm other paffes which lead to the Genoefc tetritory ; and 
rlWiti and opponents feeOis lo have at all tinlKi cOnfift- the combined army commenced vigoroiifly, and at once, 
ed prindipauy ki the promplitode with whfch he fom-, the fiege of all the foitreffes in the part of Italy wliich 

ed his plansi and the rapidity with which he tkttitd it now occupied. Pefehiera, Mantua, Ferrara, Tor- 

them into ciecution. It is likcwife faid to b>e emixtrn. tona, AlefTindria, and the citadels of Turin and Milan, 
of his, always to eommenei the attack, when he foes a were all attacked. I'he French were driven from the 


rlWiti and opponents feelAs lo have at all tinlKi canfift- the combined army commenced vigoroiifly, and at once, 
ed prindipauy in the promplitude with whfch he fom-, the fiege of all the fortreffes in the part of Italy wliich 
ed his plans, and the rapidity with which he davritd it now occupied. Pefehiera, Mantua, Ferrara, Tor- 
them into ciecution. It is likcwife faid to b>e e mixtrn. tona, AlelTindria, and the citadels of Turin and Milan, 
of his, always to eommenei the attack, when he foes a wetc all attacked. I'he French were driven from the 
battle inevitable, from the perfuafioa that the ardour of Engadine by BeUegatde ; Malfena, clofcly prefTed in 


Swilzeiland hy' the Archduke Charles, was compelled 
to retreat to the neighbourhood of Zurich, aud almofl. 
all Piedmont had liCcn iainfitrreAion agatnll the French: 


fo that in €vcr^ quarter their affairs feemed defperate. 
Few OF no reinforcemenu arrived from the interior. 


the attacking army more than counterbaltncea the id* Swilzeiland hy'the Archduke Charles, was compelled 
vantage of ground, if that advantage be not very great, to retreat to the neighbourhood of Zurich, aud almoA 
Such was certainly the priuciplo upon which he adlcd all Piedmont had 1 iCen iainfitrre Aion agatnff the French : 

.^58 At prefen t, fo that in ever^ quarter their affairs feemed defperate. 

On the 24th of April the combined army^dvancH^d Few of no reinforcemenu arrived from the interior, 
intrench-* Adda ; and haring driven in Moremra outpoff^^ and their generals were left to af£^ upon the dcfcnfivr, 

menu, Suwarrow refolved, en the 26th, to attack him in his^> and to detain the enemy at a diftance from the fronciem 
entrenchments^ For this purpoie, while the fhew of of France as>loogas poflible. One effort of offenfivc. 
an attack was maintained along the whole line, a war only remained, and, after fome dcUy, it was mada 
bridge was fecrctly thrown over among the rocks at with much vigour. 


of France as>loogas poflible. One effort of offenfivi'. 
war only remained, and, after forac delay, it was madft- 
with much vigour. 


M’cdouald 
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Vrtrch Macdonald was ftill wit!i a confi Jerablc Ficnch army 
^evolution, Ju roatUtTii parts of Italy, oocupied the terrU 
, torits ot Rome and NapUs. No attempt was ma le on 

3*0 combined powers to cut oiT his retreat ; 

M&cdon * 1(1 probably from the convidtion tliut Inch an cuternrife 
and Mo. could ii.»t be accomplUhed with fuccefs in the mouii* 
cert*ni"*i countries of I’ufcany and Genoa, tlirou;;h 

which it would be in his power to pal's. yVwarc of 
rackiii^F t!ie this circumdiiice, he was in no hade to remove, tliougli 
liilicv. the combined army now occupied al/noft the whole ter* 
ritory between him and France. He gradually con- 
cent! aled his forces, however, and^ drew near to the 
i'cenc of adtion. His army amounted to 30,000 ir.cn ; 
and he was ordered by the Dircdlory to evacuate the 
new-born republics of Rome and Naples, and to form a 
jundti\m, it poirihle, with the army -of Moreau. 'I'he 
prcfcf’.t ftualion of the allies, however, tempted Mac- 
donald to h.i/ar] an action by himfel?. Marlhal Su* 
warrow had L^Kten 'td hii forces over Lombardy and 
•part of r^jfJir.ont, in order to sfFord protedllon to t!ie 
wrli uilpoli-d ic.hiihit'i.iis of thefc countries^; and Mac* 
dniii;!'* and M neau had cou-.Trtcd between them a plan 
for di\]dirg their a:jta^n):iilbi, and vanqiilfhing them, as 
the Fit-nch geoci-altf hid often vjnqiiilhcd their enemies 
in detiiil. It was only by Macdonald, how<'Y€r, that 
any iinportant bdow could he (Inich ; but it was ne- 
ccilWy tluf Monr.iii IhoiilJ draw upon hiinfelf a great 
pa^'t (.t til'* Audio- RiuTi.in forces, that the reminder 
xtwolit be mo»-c comy>letely rxp<ifed to hla colleague’s 
attack. For ib.is purpolc he had recourfc to a lira- 
tag rn. 

the end of Apn'l, the French fleet, amount- 
iiig to 16 ihips of the line, had ventured out cd Rttlk 
ha: Sour. Ireland was fiippofed to be the place of its 
cell illation ; an i tlie Britifh ficct was (tationed in the 
lituitioiis mod iikelv to prevent its arrival tliere. Tlic 
French, however, intending to form a juniStion with 
the .Sj>aiii(]i fleet, which was ftill hiocka led in the port 
•k(,i of Cadiz, failed foulhward. When they approached 
Jundion ^ f Cadiz, a ftorm arofe, which picvented any attempt on 
their pa»t to enter die harbour, and any cfF()»-t on the 
part of the llriiifh admiral, Lord Keith, to bring them 
to an engagement. On the 4th and ytli of May, there- 
fore, they paflVd the Strait of Gib- altar, and ftecred 
for Tiuih.n I.ord Keith kept his ftalhm near Cadiz 
till the 9lh of May, and then entered the Mediterra- 
nean in qucTt of the Freccli licet. The Spaniards im- 
media! t'ly pur to fca, ami went into the Mediterranean 
a.f >. The I'ltnch fleet entered Toulon, and afterwardd 
went out in qiieft of the Spanhb fli ct. They failed to- 
wartls Genoa, ami afterwards to Carthagena, where they 
met their allies. 'The two Heels being now united once 
more, paiTed GIb^•\ltar, and failed round to Breft, where 
they arrived in fafety, without being overtaken by the 
13 riiii}i. 

Moreau, in the mean time, took advantage of the 
arrival of the French and Spaniih fquadrons in the vi- 
cinity of Genoa, to fpiead a report that they had 


brought him a powerful reinforcement of troops, in l!u^ F!'*n(.h / 
hope of withdrawing from Macdonald thi attention of 
Siiw<-uTow. This lift officer war. hiinlVlf .it Turin i lia ^ 

advanced troops poHWred ilit- pafies of Sufa, Pigncrol, 
and the Col tVAIfiettc ; while, at the lower extremity 362 
ot the vaft track of country over which his army vvasl*^ ‘Id fiu*- 
fca^ttf red, General I lolRUZollern was polled at 
with a coulidvrable force, and General Ott was at Reg- * 

:gIo with looDO men. On Uu* lath of June, Mac- 
donald began his operations. His advanced diviiions 
attacked Hohenzollcrn at Modena on that day, de- 
feated him, and took 20ZO of his tneti prifoiiers. The 
French, at the fiime time, attacked (reneral Oct ; and, 
after obliging him to retreat, they ciilcred Parma ou 
the i4tb ot June. On t!ie 17th, General Ott was 
again attacked, and compelled to retire upon Callel St 
Giovanni. But here the prugiel's of Macdonald w:id ar- 
reded. 

Sowarrow had been informed of his approach and 
alarming fuccefl'es; and W'ith that preftnee of*mind, and 
that promptitude of energy, which ib ilrongly mark 
the whold of his conduA, he fuddenly left Tuvin on 
the 1 jth of Junct at the head of 20,009 men ; and ha- 
ving marched fevent^een leagues in eigkt-and-forty hours, 
came up with Mj^dhaakFa army on the banks of tlie 
Tidone. ‘ 

Her 

wing waac 
the Ruffian 
the advanced 
A delperate 

with equal obftiijls^yjn 
three fiiccenive dayif. 
to the ftandard of SaMrarroM*^^ 

The French, driven oh thjf! ijS' 
tlic Trcbbia, were ihtare ^ 

after a carnage on both 
officers in the aftoy deebrod 
feen. The Rufliaqs 
others line, aod.xfcife 
appeared in peri^U 
troops moft cibfely: 
killed under htflii,, an 

the I9lh, r(iumi]igoayqrt.,_. 

troop, forward bf 

all thefe exeruoaa of hemamVhhjMNlvqri aoa |i«ater 
feldom been madCy the iffiie of tlie cpnteil continued 
doubtful, till, the gallant Kray, in dired^dibbedjence 
to tl^ periricious orders, of the Antic CpuncU at Vienna, 
arrived at the liead cf, t Vge detachment from the 
army bciKging Maotqa, aad, on the i9ih, deetded the 
fate of the day*. 

Thc Fjrench Acd duripg the night; and, on the nnorn-^ 
ing of the aoth, Sgwarrow purfued them with his arftiy 
in two coltimna. It feldom happens that German 
troops can overtake the French in a march. The Rnf- 
flans now did fo, however ; and at Zena the rear guard 
of the Frer.cli, being farrovnded, laid down their arms. 

The 


(h) We had this information ftom an officer of high rank, now rcfidiog in Weimar, who was prefent in the 
•nftion 1^ and who added, that the Coflacs, as foon as they faw their old commander in his Jhirt^ riifhcd upon the 
enemy wltli an impetuol'ity which nothing could withftand. The ftory is by 00 means incredible ; for Suwarrow, 
who defpifes coftume, is known to have fought repeatedly ia his fhirt againtl the Turks ; and he would be aa hot 
on the Trehbia a$ ever he was on the Danube. 
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'I'hc reft of ihc French armv found fafety m the palTei 
•of i}>c Apptnnint's and the Oenoefe territory^ after ha* 
vin;; loll on thi-J ocCiinon, in killedi wounded, and piri* 
foiieri, not lefs than 17, coo men. 

Moreau, in the mean time, had attacked the Au- 
■ftriaun under General ljc!L‘;:jardt: in the ▼icinity of A* 
lexaudria. Thou,rh fuperior to him in numbers, they 
were completely beaten ; but Suwarrow having return* 
ed with infinite lapiility after his vidWy over Macdo* 
' nald, the temporary advantage gained by Moreau became 
of no importance. Suwarrow complained loudly of the 
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Aii'ic 
CouneiJ. 


conducfof the AulicCouncll on this occafion 5 while they, 
in return, imputed tlieir difafter under Dellcgarde to his 
undvilful diilribution of the whole troops, which had 
expoi'ed an immenfe army to great danger fWun the en* 
terprifes of an handful of men. It is not our bttfrnefs 
to deei Je between them. I 'he inllru^lons of the 

Council to Kray not to co operate with the commander 
in chief of the combined army, feem to ui in the high* 
eft degree ahfurd, if not treacherous ; and we have 
heard a general aiheer, whofe name, were we at Uberty 
to give it, would do honour to thefe pages, fay, that the 
diftribution of the troops, of which that council com- 
plained, was the moil mafterly thing that hta been done 
during the war. . Be this as ‘ **vi , 

tuaf 


the number of the allies who defended th?t town ix French 
ctxded mit 2000 men ! Foiled in diilcn ut -ii 
tempts to carry it by afFault, one* ot whicli wXiJ male ^ m 
during the tnicc whicli he hinifelf h.id folicited to bury 
the dead, he whs uhiiiMtely oblige^. u> n tre.it, leaving 
eigift of bia generals, eighty- five of his (>lheiif!, a:v.l vns 
^r^oF Ids army behind him. '[’lie fupcrioM'ty of the 
Britiih over the Corficin hero \v.h, during thi^. fiege, 
more fully difplayed in c uidiict tlnn rven in courage. 

The true magnanimity evinced by tlic fosmer ; lu's ttm- 
perate replies to the audacious Ciduuuiies and atrocious 
falfehoods of his adverfary ; and the mode rati.' r and 
humanity which chara6lerifed his cbfpiuchei*, and lava* 
riably marked his behaviour to tliofe whom the fortune 
of war fubjcdcd to his priwer— give additioiul Inftre to 
the brilliant viftory which his valou”, h a energy, imd 
his perfeverance, fo cffentially contributed to fecne. 

But while wc pay a tribute of juft ice to the meriti 
of our g?.llant countryman, we mufk not omit to notice 
the high dei'erts of the brave, the lo\ al, the viilnoin 
pHitiPRAux, his gallant comiade, the part i-Lt* ot hii 
toils, and the partaker of his glory. The dciil (*f this 
French officer as an engineer wai moil dif- 



played in the defence of Acre ; and, indeed, his exer* 
tions on that memorable occalion fo Hr farpanTtd liii 
ftrenglh, that he adhially peiifhtd through tati^nie. 

The defeat of Bonaparte at Acre, which clK'dially llil vaft 
flopped his dclliiiCtivc career, will be coiifidered an im- 
portaut indeed, when it is known that his art? of ^ 

trigue had fo far fccocedel as to prevail on live numc- ' ^ ^ 
rous tribe of the Drnfes to join his llandard with fixt)/ 
thoufand men immedi.ittly after the redudtion of that 
town. Had this inaction been cfTecled, it was iniind- 


;ft and mu* 
jr, at leaft* 
reafoti 
ration would 
how. 

'^jd }»rb(]perity 
; ;fieg«a of the 
^^rened. They 

i^idod appeared , 

riathb power of the ed to proceed to Conftantinoplc. and, after phirutcring 
lii^il^«cirt«OTy of France. the city, to lay it in aflits ! It ij fcarcely polfible to 
tb V difficfept quarter, wc fliall calculate the dreadful confeqncnccs of fuch an evtnt on 
.Li-j _ . T» political llate of Europe. Jf fcrviccs are to be elii- 

mated in p'^oportion to their efl’e^ls, \»e know iif none, 
during the prefent war, fertile as it Ins been in brilliant 
atchievements, that defervts a liiglicr reward than the 
defeat of Bonaparte at Acre. 

During thefe reverfes abi .:id, riancc had begun to 
fufler much internal agitaM.jc, and the Diiedory found 
itfclf in a very difficult fituitioa. Flic elcdions, as 
ufual, were unfavourable to iht-m ; and amidil the con- 
tempt with which they now bigan to be regarded, it 
WM no longer poffiblc 10 Iccure a majority in the Coun- 
cils, by unconftitutionally annuli* iig the elcdions of tfieir 
political opponents. They demanded money, and w’crc 
anfwercd by rcproaclies, on account of tlieir pr ofufion, 
and the rapacity of their agents. 'J’he royaliils in the 
fonth and tlic weft began to form infurre-? lions. They 
were fubdued with much difficulty, on account of the 
abfence of the troops. .The people had totally loft that 
enthnriafm which, in the earlier periods of the revolu- 
tion, induced them to f'ubmit to lo many evils, and to 
make the moft violent efforts without murmuring. They 
beheld the renewal of the war with regret, and were 
unwilling to affift by their exertions to reilorc power 
and fplenJoor to tlie faftion which had trampled upon 
their freedom. 

Amidil all thefe difficulties, an event ocenned wliich, 
for a time, gave the Dirc£lory the hope of be nig i ncc 
more able to roufc the donnant tiiergics of the ir roun- 
trj’meii. After the defeat of Jourdun, a deiachmcnt 
3 K from 


at this time in Pa- 
ar thty weife ui Italy by the 
Ta?*’ TJiie hero of 
fted legiftator 
lalukes, taken 
t^'profefled him- 
into Palettine 
fatd, to take pof- 
the temple, and 
^ _ JrviS the lie to iHc prophecies of 
the Dmne foundjtr of the Chriftian religion. At the 
held of a chofeh' bimdr exceeding t a, opo m dumber, 
and pdfefled of a flaffi eounent for military fleffi and ex- 
perience, he arrived at the rmall town of Acre, 
on thc*afCoaft, 28 miles footh of Tyre* and 37 north 
of JeruWtm. To this town, which was wrelmd- 
ly fortified, and defended only by a final!' garrifon of 
' Muffelmans, lie laid fiege in forrri 4 and the governor 
would have furrendcred unconditionally, had he not 
been, we fay not perfuadedt but daoytd^ by an Kngliih 
naval officer, to make a vigorous rdiftance. Wc need 
not add, that the naval officer was Six Sionky Smith, 
or that the belieging general was Bosafartk. 

The command of the garrifon being entrofted 
to Sir Sidney Smith, who was not to bchtibedby 
French gold, or corrupted by Ficnch philofophy, 
the hc<o who, by the aid of thcfc allies, had fo quickly 
rout^d aimifp, and conquered ftates in Italy, was dc- 
tained before the town of Acre Jixtj nmc days ; though 
SuFf t. VoL. II. Part II. 
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French from the army of the Archduke Charles had occupied 
^vhere the Congrtfs ilill fat. On the 281I1 of 
^ . April an o»‘dcr was fent by an Imperial ofHccr to the 

Fuuch miniiters, reqaiting them to niiit Radadt in 
hours. They demanded a paflpoit from Ccdonel Bar- 
bafey, who had fent the order ; but thishe could not grant, 
none having that power but the commander in chief. 
Al&ihnn> I'hey declared themfelves determined to depart without 
tion 111 ihc delay, although the evening approached. Hiey were 
French detained about an hour at the gate of the town, in con- 
fequence of general orders which had been received by 
the military to fuffer none to pais. In confcqucncc of 
iu\ explanation, however, and of the interpolition ol fu- 
perior officers, tht7 were allowed to depart. I’lie three 
minifters, Bonnier, Roberjot, and Jean Ikbry, were in 
carriages. The wife of Roberjot, and the wife and 
daughters of Jean Debry, were along with them ; and 
they weic .attended by the mtnillets of the Cifalpine 
republic. When they had advanced to a very fnort 
diharjce from Ralladt, tliey were met by about .50 
hufTats of the icgiinciit of S/cckler, who made the car* 
riagey to halt, arid advancing to the firft of them, con- 
taining Jtjaa Dcbry, demanded his name. He told 
their, his name, and added that he was a French miniiler 
returning to France On lecciving this anfwer, they 
immediately tore him from his carriage, wounded him 
III k'vtr.d’ pl.’cc'. with their fabres, and caft him into a 
ditch, on the ruppofition that he was killed. They 
trcatt(\ in tlv'* %mc niHimer the two other ambafl^ors 
r.onniiT and Robe!|ot, whom they murderei upon the 
foot, 'riiey offered no pcrfonal viokiice, howtve*', 10 
the reft of the company, wdio were allow^cd to return 
to Rallaili; but t’ney lobbcd the carriages of whatever 
eifedfs they contained ; and the papers of the ambafla- 
dors were conveyed to the Aullrian commander. Af- 
ter the departure of the foldicrp, and the return of the 
carriagts to Raftadt, Jean Debry wandered about the 
w'oiuk all night, and relurrud alfo to Raftadt on the 
billowing d.iy. He claimed the papers belonging to the 
legation from the Aullrian commander, but they were 
refufed to be ttftorLd. 

Din ing the whole of the long period that the Con- 
grefs hail fat, Raftadt and its vicinity had been occu- 
pied by French troiips, and it was only a few il,iys I:ikc 
the Aullrian* had ollained pufleflson of it. Tiiifi event 
iliertfo’-c call, at Itall, a feverc iiproach upon the dif- 
oiphne of the Auttrinn army. It did more ; it made 
every honeft man regret, tlut iroopt, engaged in the 
fupport of a good caufc, (liould think to puimote that 
^ caufc by the murder even of the greateft villains. The 
Archduke Charles made hailc to difclaira all knowledge 
fory t«) itb of It in a letter to Maffena ; but the French Diredory» 
regarding it as a fortunate occurrence, from its tendency 
to roufe the refentmeiit of the nation, addreifed to the 
two Councils, on the 5 th of May, a meflage, in which 
they afcribtd it to a delil)erate purpofe 011 the part of 
the Auftrian government to infult France by the aflaf- 
fination of her ambaiikdors. They thus converted the 
private ad of a few defpertle {individuals into a meafure 
of public policy; as if the death of thofe wretclicd miC- 
creants could have been of coDfcquence to the enemies 
of the gnat nation. The unpopularity of the Direc* 
tory, however, and the obvious inutility of fo grofs a 
crime, prevented this accufation from obtaining much 
credit, or producing great tffcdls upon the people. In 
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own ad- 
vaiitsgr. 


xachroentf jJirctend t ‘6ut 


a private letter which a friend of our^s received at that French / 
period from the Continent, he was affiircd that the miir- Revolution, 
dcr of the envoys “ /h/V />/«j bruit qnc tie f^fntinn '* 
and that the general opinion was, that the DireAory 
itfeif kiivw more of the authors of that crime than the 
Archduke or the Aullrian government. 

Upon the introdui^ion id‘ the new third of ihk year oiffenfiorj, 
into the Coiiticils, a violent oppoiition to the Diredtoty in France* 
commenced. Sieyes, who was ambafl'ador at Berlin, 
and who had enjoyed, during the whole progrefs of the 
revolution, a very confide? aole influinee over all the 
parties that had fucceiUvely cMijoycd the luprtme an- 
thority, was ckdtcd into the Dirtdlor)^ At the lirft 
eftablilhment of the conftitution he had refufeJ to oc- 
cupy this ffation, and it excited much furprife when he 
readily accepted the office In the prefent calamitous 
date of the Republic. His admiffion into the Direc- 
tory, however, did not reconcile tlic public or the two 
Councils to that body. A violent contcli for power 
betwixl the Moderate and the Jacobin parties ieemed^ 
to approach ; but they foon came to a compromife. 

Treilhard was removed from the Diiedlory, under the 
pretence that he had held an office in the ftaic within 
kff than a year previous to his nomination. Merlin 
and Keveittcre to. refign, to avoid an- 

Barras f 
Gohier, aftd 
leaders df' tbd 
redlors. The Le- 
thal neitlter 
was made to 
the inftitutioo ^ * 

the DireAory.' TbCv'l 
take advantage of 
ancient ftyie, their tupp^ala /< 
their pra^ice of oerKMUedp^ 
imafores of gaverrimpt^. 
alarmed by their 
Councils to fojp 
able to intercll pfl 
Confide rable^ 
governraent to 
llate of the finapeti," 
could not immedlateljf't 
of their gaining^ a fuputeA') 
paigi>. The difficulty was alfo inettafid nl'defr 
hty of rcftHidg immeiil'e armies in it 

the fame tiine^ France btieg aifailed at pace on tii« fide 
of Holhnd, Switzerland^* and Italy. Such, however, 
were the exertions of the Ihre^lory, that they«feeined 
not defHtute of the hope of being able fpei^ily to af. 
fume, on the frontier, a formidable, and even menacing 
pofturc. In the beginning of Augiift, their Italian 
army amounted to 45,000 meo. The ditferent bodiea 
of troops of which it eonfifted bad been drawn to- 
gether, and concentrated nearly in the fame pofuiona 
which Bonaparte- had occupied before his battlca of 
Montenotte and Miliefimo. The command of thejoubert 
whole was given to joubert, a young man, who had slfumes tht 
been much diftinguifhed under Bonaparte ; and who, 
in the ftylc of gafeonade employed by that general, 
afffured his government of vi^ry, declaring, that he 
and Suwarrow (hould not both furvivc the tirft battle. ^ 

la this boalliog decUraUon he feems to have been in ^ 

carneft ; 
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Frrnch cArncd ; for, on taking the command, he prevailed with 
to remain in the army aa a volunteer till the 
^ firll battle fliouhl be fought. The allies had now ta- 

ken Turin, Aleflandria, Milan, Pcfchicra, and Ferrara, 
with a rapidity wliich would lead one to fuppofe tliat 
feme new mode had been inverted of materially abrid- 
Ruccc<Tfsofg*ng the duration of fiegcs. The ttrong citadel ot 
the allies. Turin opened its gates, to the ailoiiifhment of Europe, 

V after a bombardment of only three days ; the citadel of 

\ AlenandriaTurrcndered to the Auftrian General Belle- 

garde, on the 2 2d of July, after a fiege of /even days ; 
and the dill more important fortrefa of Mantua fur- 
rendered to the brave General Kray, on the 29th of 
the fame month, after yi liege of only fourteen Jays. 

Tlie garrifon of AlclTaudria amounted to 2400 men ; 
that of Mantua to 13,000. The former were detain- 
ed prifoners of war, and the latter were allowed to re- 
turn to France on their parole; a parole which the 
commanders of the allied armies could not reafonably 
exped^ to be kept. This has given rife to a fufpicton, 
that the fortnTs was voluntarily furrendcred tothe Ait- 
ftrians, in order that the Diredory might recruit its 
armiei with the garrifon* 

Tiie alliet next began to (Kficlht and jfou- 

Lcrf relbjvcd^ to to ac- 
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' li«| been 
7 1 j«li of Au- 
.Auftrian 
encaitn* 
,^«idgc ofhiHa, 
towards Seia* 
j'On the 14th 
^ . i>|^;'^^’i5tb'ihe]r were at- 

now reinforced 
' The 

by Kray, 
by the 
lit) and 
o’clock 

, hours. 

he battle, while the 
was urging his 
wiUi the bayonet, he recci- 
a hTs body, and, faUin? from hit 

>horre; Htinnedixtdf expired. Moreau inftatiuy fjefumed 
thd eonmand. After ' an oblliaate contejjt, the allied 
armxgave way, and wai compeUed to fiH back m iB 
quarterso The attack, however, was repeatdfk re- 
newed, and much blood wai Ihed. Froih tM lobfi^ihte 



the French loll in this battle 4C00 killed and an equal F'ench 
number taken prironeis. They acknowledged ihcir*^' 
own lofs in killed to be equal to that of the French, . 
but the lofs fuflaiiitd by the lliiflians was never pub- 
Isfhed. 'riic general rel'iilt of the batik was the total 
ruin of the French affaire in this quarter. Tlie allitB 
retained their decided fuperiorliy ; and there was no 
enterprife which, on the prefnt theatre of the war, 
they might not have ventured to undertake. The 
French renounced all hope of defending Genoa, and 
prepared to evacuate that city and its territory. The 
Ditedory expedtd an immediate invafion of the foutlt 
of France, and addreffed a proclamation to the people, 
urging them to a^ with firmnefs and energy arr.idfl the 
calamities with which the country was now menaced. -^4 
But thefe apprehenfions were unneceffary. The court Uuacenun- 
of Vienna had other objtfts in view that were Icf? dan-' '’’**^ 
gerous to their enemy. They neither invaded Oen 
nor France, but quietly proceeded in the fiogc ot Tor 
tona. The vanquifhed army was fiirpnl'cd t^ itklf 
unmolcfted after fuch a defeat ; and in a few da\s ven- 
tured to fend back parties ti) invcftigalc lb'* nuntiricnis 
of the allien. 7 'hc new comnnaniicr Championnet, wli.i 
had fucctcded Jouhert, found to hii no 1‘niall adcuiiih. 
ment that they had rather retreated than ?.dvar<"CTl; aM«l 
he immediately occupied the fame politions which his 
army had held before tiic battle of Novi. 

Indead of puiTiimg tlie advantages they had gfind 
in Italy, the Aulic council, or council of war at VIui- 
na, now perfuaded Suwarrow to leave that emuitTy 
with his Kuflians, and to fet out for Swiizerlitd to 
drive the French from therce. In the early p.ui of 
the campaign, the Archduke Charles had fuccctdtd, 
after various attacks, in driving the French bom the 
eaftern part of Switzerland beyond Zurich, of which 
lall city he retained pofltfTiou. The Directory, how 
ever, hadfent their new levies chiefly towards this quar- 
ter; fothat ill the middle of the month of Augud Maf- 
fena’s ara^ amounted to 7c,oco men. The ArchHuks: 
was now fo far from being able to purfue the advanta- 
ges he had gained, that of late the Frercli had uiu- 
ined the offenlive, and threatened to eiidauger Jiis [roll- 
tion. Their right wing under Lccoiiibc had ivtn liic- 
cceded in taking poneflion of Mount St Goihard, which 
is the great pals that leads from the centre and ealleni 
part of Switzerland into Italy. The crbinct of Vieiiiiu 
probably wilhed to throw the fcverell duties of the ^ ar 
upon their northern affociates. The veteran Suwarrvrw -uxVjrrov 
had Oever, during his long military career, fufTered a***^^*^ ita- 
fingle defeat. His prefumption of fiicccfs was there-*'';®”* 
fore high j and he perhaps "felt himfelf not a little 


manner in which they fought, the Ruffians, bi teied by ihcr^ueft to undertake an enterprife iu wh ch Umi.^ 


* ctaltr, fufFertd very feverely. They made thitc lutfoC' 
cefsful eflbrtB agairft the centre of the French army, 
and on each occafion thofe immediately engaged were 
rather deflroyed than rcpulfed. The laft attack along 
the whole line was made at three in the afternoon. 
The Flench remained unbroken ; and the day mnft 
have terminated in the defeat of the allies, had not Ge« 
neral Melas fucceeded in turning the right flaftk of the 
French line. Their right wing was thus thrown into 
confufion. Melas purfued his advantage till he obtain- 
ed poiTeffion of Novi, and the whole French army made 
a rapid retreat under the direction of Moreau. 

According to the accounts given by the Aoftrians, 


die. Auftrtalis bad failed, though led by their moll for- 
tunate commander. ‘ It is indeed certain that he con- 
iidered himfdf as called out of Italy too foon. Though 
confident of being properly fupported, he agieed to 
proceed with his troops from Piedmont to Switzerland, 
udiere another Ruffian army bad lately arrived. Dc- 
hyi, however, were thrown in his way. Tortona did 
not fall quite fo foon as was expeded; and when he 
was ready to inarch, the Auftrian commander in Italy 
reftifed to fupply him with muks for the tranlf)ort of 
his baggage. Unable to reply to the indignant expof- 
tulations of the Ruffian hero, this man delcciidcci to a 
pitiful falfchood, by affuiing him that he would find a 
3 K 2 fufficient 
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French fnfficicnt numhtr of nmU*s at Bellttizoin.*, wliere, when vent of Farr, which h three 
avriveih not one was lo he h.iJ. He had now' no 
,, other vtfouue hut to dil 'lount the cavul.y, and eni* 
ploy their lu»ift.o lo dr.ij^ tl iiig the bagy^aj^c. Under 
all thefe dilliciiltics, he arrived, by forced murche.% on 
the ( oidi’H'.i of Swii'/evland, on the day appointed by 
him ail I tlic Ari'lidiikc ; but the Aultrian cabinet had, 
in the .M .^an time, taken a Uep which made all his 
ertlotiJ uulef:.. 

1 h-nkiiig it degrading to a Prince of the Imperial 
houfe. who li-id fo long held the highell military rank, 
to ferve undrr the Rulfian General, and not having the 
con;id'-ncc to ro-v|ulrc the mofl experienced leader in 
F.uropc to receive the orders of a nra:i fo young as the 
Archduke, they lent that prince with his army to at- 
tack tht French, who, in a fmall body, had entered in- 
to t^wdbia. Me began accordirgly to draw off his 
tjoops in the beginning ot September, before Suwarrow 
was in readinefs to leave Italy. The number which he 
to(^k with him has heen dillcrently eiltmatcd, the loweft 
I (impiitai.cn lliiti'ig it at 4H,o?o,’ and the higheft at 
6c,ccn. The loirner is the mod probable ; fincc it is 
well known tliat would have been fully adc- 

j|iialc to the piirpofc for wliich he marched. The ar- 
my which he left hdiird him more perfedlly afeer- 

ta.ned: it conhlled of 2l,oco Rulfians, 18,900 Aiif- 

t'laiisy ikiv.iii.uia, and other auxiliaries;, forming a total on the fide of. jl 
f.F .^c;,9ro men. 

Upon Inl rriiH’iple of military taffies the Aulic 
i '^iinc 11 could rupuol'c tiut a Ikliful and intrepid coin- 
maiK^cr hive i, \v»tha fnice ncaily double that of 

the allhp, vv(‘ ild Kiv.aln in a li.ite of inac\ivity. it is nut 
tdfv to Cl Pic lived at once the advantage 
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leagues diftant from Zu- French 
rich. A part of the French troops engaged the 
trians, while the greater part of the at my rr.aicbt d a- 
gaiidl the RufTians at Zurich. Tlic Anitrian Oeuer/tl 
Hotze was killed in the cornrncr'cemcnt of the aition; 

General Petrarch, w'ho fucceeded him iu the command, 
contrived to avoid a total lout, and iclircd during ihc 
night with the lofs of about 4000 men. The contelf 
with the Ruffians w'as fingnlarly obftinate. In a inoun* 
tainous country, to which they were A rangers, and con- 
tending againA the molt fitilful military leaders that the 
fouth of Europe bad been able to produce, they la. 
boured under eveiy difad vantage. They could not be 
put to flight, however ; and even when different divi- 
fions of them were fiirrounded, they reiufed to lay down 
their arms, and were fl inghtcred upon the fpot. By 
the retreat of the AuArians on the evening ot the 2^th, 
they found thcmfclves on the 26th iicaily fur rounded 
in Zurich. *i*hey now began to letrcat iilt'o^; and we 
are only farprifed at the ability of the Ruffian General 
ia effe&ing his retreat in inch good order, and with 
fuch little lofs ; for if the official accounts deferve cre- 
dit, his Igfs in killed, wounded, and taken, did not ex- 
ceed 3000 men. Fie obliged, however, to aban- 
don bis baggsi|^ ^4 dMtfbn. to ebeepemy, 

During tHeic, was adikddogSuwar* 




rabdf : in .ffhipe 


Vviuch ii.lgbt he C.rr'v 


L^.rr'N\:J liom this unaccountable move- 
of ihi Archihike. Tin. Vn neh troops in Swabia 
wi/T-v tluretorc ('»ikrid toavivanre vapidly, an>^. to threa- 
Uu ilic rear of the Archduke’s aimy, As the repulic 
vf tli'.ie troops, aiu! the invaiion of Fiance towards Al* 
i vv, lovmcvl a pait of ilie Aullilan comnuntHcT’s plan 
I i ij).uaiiotr, he ir.aiclud anamA them wdh his army. 
J'he Fieri ;h m.ide tus mu :h rifitlance as the fmaliiicf.i ot 
thtii fo'-c,.' woiilc! perrn.l. The Archduke, lu’wcver, 
^:\.c.ii.dly dro\-j them towards the Rhine. The better 
!() c \rt\ 0:1 I’tUv T plaii of s’ectotioii, thty made a ferious 
ii.iii 1 iu ti c rirl^dibciohood Manhiim, and were de- 
fi.itcl wiih the iols of iSco men. The Auflrians en- 
ti V ^ .Viauhtini, and Leir.eJ ready to crofs the Rhine iu 
this f|U irtcr. 

All this while Switzciland war. left completely ex- 
pf.hd to the enterprifes of Maffcna. General Hotxe, 
with the uidtiaos, occupied the right wing of the al- 
liid rrmy there. The newly arrived Rufliao army was 
(I ’.tioned in the certve at Zurich, under the command 
rf v.h.'Tjcral Korhikofi and the left, confiding chiefly of 
liavirians and other troops of the empire, was com- 
nunded by Nauendiirf. ^laflcna remained quiet till he 
learned that the Archduke had entered Manhcim, and 
that iSiiwairc'v, having taken Tortooa, was on his 
march towarda SwitziiUnd by Muurg St Got hard. 
TFl allifs This la A pofitlon was i!(f«,ucled by lACombel; and Maf- 
d'^'cati'd 1!) fcn.'i tcfolved, in the mtan time, to anticipate the ar- 
I rival ofSiiwarrow, On the .4th of September, ha- 

’ ving diawn the attention of the Ruffnus to another 
qua- ter by a fallc attack, l-c fuddmlv crofled the him- 
mat, a river w h.ch dwukd the ^wo armies near the con- 
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able flaughtcr^' ad^a^cd at?fav^ 
penetrated on tha^f^ 
and took looo of prii^j 
fian General 

c:vnton of Schwit9» whfjre G^nm 
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dial with the 
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and^hc Grand DukcX 5 ;^|nibidj^; Siwar*-'' 

row, however, defended' attack 
with unexampled vigour and addrefs*' A iftngle pab 
among the mountains was all that remained utiocchpied 
by the Frciu^. .He difeovered tbiV pircaaiiftadct, and, 
efcaped, though clofely , parfued. He loft his eanpon^ 
and provifon^ amopg the dreadful moun- 
tains and precipices With, which that country abounds* 

He made bis way, bovrever, eaflward through the Gri* 

Ton country, and at length arrived at Coire with about ' 

6000 men in great diArefii* 

Nothing could exceed the indignation of this old 
warrior when he difeovered the manner in which aifaira 
had been conduced, the hazardous, date in which the 
Ruffians had been abandoned by the Archduke, and 
the coufequent ruin which they had encountered. Hchi- indig 
confidered himfrlf and his countrymen as treacherpufly "aition at 
expofeii to deiirut^ion t be loudly complained of the^^® 
Commander of tht allied forces iu Sw,t2..\biiu.l : pub-^* ^**^*'*** 
licly taxed the coniKil nf \ it.uia with itliifhiiefs and 
injiiAii'c ; uuj icful-.' idl iaither cO' operation with the 
AuArian army, lie fciit aii account of the whole tianF 
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^French aftlon to St Pcterfburgh in a lettcri of wlilch the com- 
llevuluii«>i> pof^ion wMUjld do honour to the fined wriitr of ihc age, 

‘ and withdrew with Ida troops to the mighbourhood of 

^8o Aiigfhiirg to wait for farther orders, 

Invafioi' of 1 '^ the mean Gteal Biitain prepared to invade 
tiollaud. riollaud witlt an army of 40,cco men, confiding of 
Britldi troops and Rufllan auxiliaries. The (ird divi- 
fion, under General ISir Ralph Abercromby, failed in 
the month of Auguft, under the protedion of a fleet 
» commanded by Admiral Lord Duncan. Bad weather 
prevented a landing from heifig attempted till the 27th. 
On the morning of tint day the troops landed without 
cppofiiion upon the Ihore of Helder Point in north 
Molland, at the entrance, to the Ziiyder Sea. They 
had not been expected in this quarter, and the troops 
in tlie neighbouthood were confequently ftw. The 
Britifh, liowever, had no foonec begun to move forward, 
than they were attacked by a confiderable body of in^ 
fantry, cavalry, and artillery, who had been haftily af- 
fembied from the neareft towns. The Dutch troop* 
maintained the conteft with much obllinacy ; but. they 
were gradually fatigued by the flieady epf^ofition they 
encountered, and retired to the dillance of two, leagues. 
In the night they evacuated the Hsjdev* of which 
the Britifh took pofTcffion the 28th. 

A detutehmeiit from xH fleets ;iothm«nded hy 
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ring every period of the Dutch hiftoiy. When to all French 
this it is ad.led, that the lainy ieafon w'as approaching, 
and that a winler f ampalgn in HnlLind is almoft imnof- 1. y 
fible, it will rot appear futp'iling that this expedition 
was attended with liitle ultimate iuccds. It is (aid that, 
amidli the pnfluie of the many difficulties whicli fur. 
rounded them, the French Diicdnry hifitated much a- 
bout undertaking the dt fence of Holland ; but the 
place, and the time of landing the invading arm.y, at 
once brought them to a determination. Gtiicrnl briine 
was fent thither, with whatever tioops could be baflily 
colleAed, to Ripport the Dutch General Dacnclels. 

General Abercromby, in the mean lime, remained prr.jirtfs of 
upon the defenfive at Schager Brug, waiting for rein- tbc iuva- 
fdreements. His iffadlivity encouraged the enemy 
the icth of September to venture an attack upon his 
pofition. They advanced in three columns, two of 
which confided of Dutch and one of French troops. 

They were repulfed, however, in all quant is, and re- 
tired to Alkmacr. On the ]3th the Duke of York ar- 
rived with additional troops, and affumed the di'ct com- 
mand. The Ruflian auxiliaries having ahu arrived, of- 
fenfive operations were immcdialcly rri dved upon. On 
the iQlh the army advaticcd. Gl rural AIxuTomby 
commanded the left, which proceeded along the fhore 

, , of the Zuyder Sea again ft Hoornc. The cenlre to- 

Vi^ Sea lumns were commanded by Generals Dimdas and Pult- 

ney ; and the right wing;; coniiiliiig of Ruffians, was 
. Commanded by their own Gencial D’ Herman, lu 

confequciice of fome ftiange mifunderftanding, the k 


Capture of .uiife, 


ly;^.jtke (hallow 
, the 

firing a 
mutinous, 

t it 'might liave 

mety fbtti^fi^'an^ eilabliOiing 
^vy ,Mwih But it 

' \‘^y an effort 


Im i1ie;£^|i4^ti)der, and 
Many 
The whole 

V the tropps could 

duly .1^4 gained till icin* 

fdrctmefiii .fBbhU'^ terror arifing from the 

firft appearance of sm invadmg atnay was thus allowed 
to pafs away, .iheeAbmi<s of the prefent Dutch govern- 
ment we|« difcoursffcdi and lei&re .was affotd^ to a* 
dopt tffeAual mcaforcs of defence. U'he plsee wlicre 
the landjng was efTcAed was yveU chofen for an .auac|i 
upon the Dutch fleet ^ hot ior an invafion, with 
to the reftoratiou of the Stadtholdcr, it was the-worfli: 
*t}i^t could have been feleAcd. North HoUandi at tbo. 
extremity < f which it wus nuulc, is a narrow pcniniula« 
everywhere interfeded by canals and ditches, of about. 
40 miles in length. Here the invaders might be de- 
tained, and even fuccefsfully refilled, by a fuice greatly 
inferior to their own. This alio is the quarter of the 


country the mod, unfavourable to the caufe of the Stad* 
tholder. lii Zealand, where fiis eftates arc ^tuactdi- *u obftinate and bloody engagement, wdiich a 
and in Rotterdam, which is full of ilcotchmcii and of tained till nighty he remained in poftcffiun cf 1 
families of Scoilith extradion, his friends arc numerous of battle. But this was the laft fuccefs 


' 1 - 

Oans advanced to the attack foon after three o’clock iu 
the raoruiiig, which was fome hours previous to Ui«: 
movement of the reft ot the army. They wire iuccii-:- 
ful in their firft cfTorls, and obtained poffiffion ot il 
village of Bergen *, but prtjffing tageily forward, and 
being '11 nfupporied by the other rolumn.s, they wei*: 
nearly furrouiided. U’hnr coniiiujuder way takcri j^’i- 
ioTurj and though the Biiiiih came in lime to prouct 
thcir relrelt, they loft at Icalt jCoi men. 'I hi? t’liluiL 
on the right obliged the Bntilh Coinn.ander in Chief lo 
rccal his tioop^ from the whole advanced rofition'i ilif 7 
had gained, tliougli OvT.etal /vb.Mrromb) li.id ,ir;uriliv 
taken llooine with iisganifon, and Hhlu)'j ;li Civiuia* 
Pultney's column had ckiucd by riTaulr ihcpnidpL* 
po.fitioo of ihe.Diueh auny chlltd /. 

The fc verity oi the weaiher piweriled aiioriicr i' 
tark till the 2d 01 Oitebtr, whtn, ahtr at! ti»r ( nui L 
that Jiifted from fix in the inornim* rill thc> lau:^ iituir i\ 
the evening, the Brililli aimy fuicttdcd in diivii.g lir 
united Dutch and French troop.-* burn Alkmaer r.i.d tic 
viilagiTS in its neighbou.' hhI. The comeft was ihitlly 
COltdu&d among the iaii j hills in the vicinii v)t ihe 
ocean; and the batilc wfs maintained with fucii o* Iki- 
.nacy, that the fatigue of the troops, to^rtihcr wirii iIjc 
difficult nature of llie ct untry, ptevmud the Bririlli 
fiom gaining .any great aJvanlygc in the purfuit. T.he 
retreating army immediately occupied a ntw pofnic.u 
between Bavcrwyck and Wyck op xcc. The i.\ikecf 
Ydrk.once more-atiackid them on the fth ; and alter 

ctS iDill.! 

the field 
f ihe. 


and powerful; but in Amftcid.i.n, and in Noit'u Mol- dei?. Finding himfelf iiuable to make failhtr uio^pcfs, 
land, whiclj is ur.vler its iidluenct, his encmits abound, in confcep cnoc of the iric ’eafirig niin bers o! ihi eiuu.y.clemc.i' y 
and the rchlUncc to his power Lac been very great du- tlic impraClicaLle nature uf the eouiiiiy, aud the badneU^* 

2 
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of thf weather, which, during the whole of ihis year, 
iinnfually feverr, ilic Duke of York retired to 
1 ■ Sch<igcr linig, and there waited for orders from Eng- 
land to retuin home. He was, in the mean time, clok- 
Jy prefleJ by the United Dutch and Fiench forces, lo 
that his emhaikation mud have been attended with 
nuith hazard. He therefore entered into a convention 
. with the French and Dutch generals ; by wliich it was 

iigieed, that they (hould no farther moled him in his 
retreat, and that, in return, he fhoiild not injure the 
country by breaking down any of the dykes which pro- 
ted it ngaind the fea, and that Great Britain fiionld 
redore to France and Holland 8000 pril'oners of war, 
taken previous to the prefertt campaign. 

In confcquen(t* of thefe events, the affairs of France 
now began to nirumc a Itfs unfavoiirable afped. They 
were indeed driven to the extremities of Italy, Cham* 
pionet was dtfcatid in e\e’7- cflbrt which he theiis 
miide againd the Auftrinns dining the reft <jf ih^ ycar, 
and \ncona, which was the lad place of any ftrottgth^ 

])' iTtfild by the Fiench, pITo furrendered on the ijth of 
Nrweinbei to OciuMyl F-.oluli; but they retained the 
G^Moefe territory, and Swiizerlaiid and Holland coiiti* 
iHKd under thiir power. The new coalition agaif|d 
tliem kcmed once more ready to difTolve. From the 
**on;nunco»netit of the French Revolution, a fpint of 
Itlfilhiivl's had nilindcd with all the cfForts made by the 
coiitinfntnl of Europe againd it, and had ren* 

d«MTj them fiultUls. To prevent the aggraiidifement 
ct AuihTi» Piuiru had catly withdrawn, and ftlll Hood 
aloof Spain and Holl?rd w’ere retained under the in* 
tliierei* ot France by the efforts of her arms, and by 
tile luiiverral diffufion of her wild principles among the 
»H(.r !•' Even the Biitilh rabinet, which of all the 
Lir 'IM’an powers has remained moll true to the ori- 
L’ifnl purpofe of the war, fometirnes forgot that obje6l. 
'I'hus, when invading HullaTid, the Dutch were inform- 
ed, by a proclamarion, that ihiir ancient government 
v'.iH to be ifllored ; but no offer was made to reftorc 
ihefr (liflant poff^ffions Of all the coalefced powers, 
however, Aiillria juiifucd her feparatc interefts with 
the ht'.fl tMguife. With much facility (he relinquifh- 
1 1 NetbcTl.i ulp, and fuffered the principal bulwarks 
d Clerm.-.ny, Ment/., and Khreiibreitlleiri, to fall into 
di. hviMfh; of tlic French, upon obtaining in exchange 
'he Vtnetiari territories, which Bonapailc had con 
piercd, and thought hinih.lf authorifed lo fell. Du 


1 


REV 


•^54 

K.’n.ilirion 

Fftir cr 
rravlj ? » 

Ilf tliiTil* 
vtd. 


troops ; and all circnmftancrs feemed now to promife Frenc 
that the new coalition would fpeedily be deferted by its 
northern auxiliary. v— IZ^ 

While affairs were in this Hate, an event occurred 3^5 
which exhibited the French Revolution under a new Bonapar 
afped. When Bonaparte found himftlf compelled YuS 
retreat, baffled and difgraced, from the ruins of Acre, In*X£g) [.| 
he learned that a Turkifli army was ready to invade 
E^pt by fea. He returned, therefore, with his ufuat 
celerity, by way of Suez, acrofs the defart of Arabia 
Ptftrea, which divides Syria from that country, and was 
in the neighbourhood of the Pyramids on the 1 ah of 
July, when an army of 18,000 Turks landed from 100 
ihips at Aboukir. They took this fort by affault, and 
gave no quarter fo the French garrifon of 500 men 
that it contained. 10 n the 1 5th, Bonapar tc began to 
march down the enuotry agatnlk them. On the aytb 
he came in fight of them, at fix o*c)(x:k in the morning. 

It » hot wonderful that thofe barbarian^ affbnied 
him an advantage which had fo often been prefented 
by fihe armies o? Auflria* They had divided their force 
inlo two parts, which were encamped on the oppofoe 
fidea of a t^ithtiful plain. He had now formed a con* 

.obtaining^ for hip nufo fiect 
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Mig the prcfcnt campaign, the whole couquefts made 
by the united efforts of the Aullrlaii and Rufilan forces fooii afternrards proved^ by tlie mWc'epieil fetters of 
were frized by Aultria in her own name, and none of Kltrbef, and the dlber|^.rala left behind, toH i fcati- 
thc Princes of Italy obtained leave to refume the go* .dat<k» {Ufehood. In one of rhtfe let tern, l^uflielgne 
vernmeuc of their own territories. This condhA on^ 

»hc part of the allies gave every advantage to the 
French. I'hcy broke off the negociations at IJfle, un- 
der the pretence of defending the Dutch and Spanish 
fettlemcnts which the Rritilh government rtfufisd to re* 

Itnquilh. They found it ealy to alarm the King of 
JPruffia, by difplaying the unbounded ambition 6? the 
houfe of Auuria ; and the Emperor of Ruffia, having 
pabh<dy declared to the members of tl.€ German cm* 
pirc, that the purpofe i'or which he had taken up arms 
was not*to dtfmeoibcr France, but to rcllore peace to 
Europe, became jealous of the Coui t of Vienna, when 
he faw it purfue a conduA fo very different. This jea- 
"oiify. was encreafed by the misfortunes of the Ruffian 


fays, ^^<17 yiAory carries off Tome of our heft troops, 
and their lois capOot be repaired. ' A defeat would aai- 
nihilate us all ; and however brave the army may be, it 
cannot long avert that fatal event.’* 

Bonaparte, however, was received at Paris with di* 
ftinAion, though nobody could tell why he had defcit* 
ed his army and come thither. Th*e parties in the go- 
vernment were equally balanced ; and both the Jaco- 
bins, andT what were caUed the Moderates^ folicited liis 
affillance. The jacobins ftilt poffeffed a majority in the 
Council of Five Hundred ; hut in the other Council 
their antagonifts were fuperior. The DircAor Sieyes 
was tinderiiood to be of the party of the Moderates ; 
and the Jacobins bad of late unfuccefsfuUy attempted 
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under the ^teoce that ed two (Mmmitteei, cnfift.ng of twn.ty-one membrrr, Prcntt, 
WV 9 . appointed by the cooftitution bad not elap- feUaed from each of il.e t wo co.mcila, to aa a« leirinj ^ .0,,. 

fed hetureeii hiii ciYMno* out of fh#» raf 14 itn- ’•■'l . n « ” 


. fed between hin going out of the Council of Five Hun- tors in the mean time, f hty alfo expelled a rreat niini* 
dreJ and hia eleaton to the office of direaor. Neither ber of members from ilielr feats iii the coiinc'b. 
party was fatisfied with tlie exifting authorities ; but Moft of the member, of the Council of Five Hun. 
none of the iifual indications of approaching hoflilitiea dred upturned 10 Pans, after Iraving been driven from 
appeared. The Jacobins weie far from fufpeaing that their hall by the military j but a patt of them -ematiiej 
Sicyea had a plot ripe for execution, which was to at St Cloud, and, on the evening of the lame day con. 
overwiiclin fhem m an inltant. They were even in f<ime firmed all the decrees of the Council of Ancients.' The 
meafure laid afleep by an artful feene of feftivity, in new government entered upon its fond ions at Paris on 
which the whole members of tlie Cbuncils were indu> the following day. Tint city re.aiaineJ tranquil ai d 
ced to engage, on the rtth of November, under pretence the public funds even rofe upon the f.ccalio:i. On tie 
ofdomghonour to the arrival of Ilonapartc. On the 17‘hofNoveinberthe confulsdecreed tlietranfyirtit:<,i, 
morning of the 9th, one of the committees of the Coun- of a great number of the leading Jacobins and /cAms 
cil of Ancients, called thti.committee of Infpedora of republicans to Guiana, and ordered maav (nhers u. I c 
the Hall, prtfented a report} in which they aflerted, imprifomd ; but tbtfe decrees were fpe.“di'v u-cil!.-.' 
that the country was in danger, and propofed to ad. and affairs weal on as qoieily as if nolhinK uiiufua? I. J 
journ the litting of the legiflatnre to St C 1 oad» a village occurred. 

about fix miles from Paris. We have already mention- While Bonaparte was thus obt iinin-r ho indltfs p»i s , 

ed, that the conftitution entrufted to ihc Council of fonal aggrand.femeut in Eumpc, the . arica.i exoediti.... i 

o» fixing the refidence rf the lemf. m which he bad been tngjgcd wa, mt-.rly iinfi'ua ifep* ■ m 
Jativc hoclitSp and that thia Gooncil Muld ii^ no other in all iu objet^b. r],i: circumUancci, wLIlIt j..i i* 


tl'ills of* 


iativc bociitSp and that thia CoqdciI could id no other in all lU objet^b. 'Hu: circiiinllanc^'i, wl IlIt 1 i * > r 
cafe alfume the initiative, or piopofir any laky; theai' fo.fiirss concerned foreign n uions, ii,,w car-c tii b -’ i" 
powmoflegiflation bioagothermfhJiffl^iM thit.ga. and were ihortly thefe : ' Tq poo .biltan, i»-: i,i i-,.j 


coiidiiionalappiohatibnor diA 
pjaTel 

IkHf, iiii 


p 




firccelTor oFthc cclebraioci Ifyuer Ally, aiul 

Cou^^ of the Myforc country, which iojiiss a part oi l):c 

nmfuU of India, hari been t (;n.pcjlc(i to a ndiiJc .. 
treaty of peace in the ymr 1702 unli tlie liritiih fro^ 
■ >eVnor general, i.onl Cornwallis, uuder the v/allj ol 

Sotngapatam his capital, liy ihisy trc.tiy he rclhr,].,., 
tf to ihc invaders a pm of IiIk leiritory, am: Vg.ecJ to 
pay R large fum of money. He vvas, n.oreover, unJit 
^ : ; ' the humiliating nectflity of coufcntiiig that two of \m 

#ici(|ie of fons ftiould be delivered as lv>ltagcs to renidin with the 
Britilh till the pecuniary payiiKiits could be com-.leiul. 
, A wr thus concluded could not become the f juru! i- 
nnd that lion of much cordial amity between ilic panics, 'i'lp. 

poo had inheriteii from his father a deep Untimeni id 
thehr hoflility againll the growing, power of Britain in lud.j. 
Though he fubinicttd on the oecaiian now inciitiontd 
at- to the Mccellxty of his circumilanccs, >ct he only 

He a more fortunate oppr>rtunily to eiidea\our to recovi ) 

5 fven. if po/Iiblc: -to aecompJii'ri 
ttfiinom eiifued j the favourite objrd of all his eiucioiiles, the com*>itte 

^ rhU.tafarper. The expulfion of the Briiiih from Ind-a! At a forme/ pt- 

countryman riod, almoft the whole of the native piincea of this v.dl: 
h doggeir; IJc W*a contimut had entered into a combination *.gainft iljc 
Bomijwte then power of Britain ; but their dtfigns had l>ten defeated 

hcjfrore HI a meentwr pf theOfttfii^ Thepotoftifi^^^ Theitfccndency ofthc Biiiifh government mihisquaiUi 

did not t^iih 5 bill In « flkoit timift.a party^^ armrf was how fp great, that no fuch combination could a-, in 




The debate was ftion terminated, however. The adequate farce. Jlf.the events of the revolution how 
doors of the hall were once more burft open. MHitatf ever, and by the ptelfure of the war a home, the iJlera of 
iniific was heard; and a body of troqis proceeding into Prance bad been prevented from aunding to dillsnt 
the fan in full aray, the members were compelled to viewa and intcreftt. Their fcttlemenls in India bad 
difi^e. The Council of Ancientt, in the mean thac, been feized by the Btitifh, and Aey had ceafed to re- 
fating afide the conftitution, palTed a variety of dc Uin my pofleflioha beyond the Cape of Good Hope 
crees. They abotiflied the Diredory, and appointed eacepttng the illtadaof Maoritiiu and Bourbon. Ium 
m ita ftead an EzecutWe Cominilfion j to coiffift of Bo., the.ycar 1797, 'fippoo relolved to todcavour to renew hi‘h,TJ!^‘ 
•*P»rte, St^n, and Roger Docos, under the appdla. bia intercourfe with the French by means of thefe iflands. ‘ ““rfe wiih 
turn of Confiili. They adjourned the fittings of the One Repaud, who had once been a h'cutenant in the'*'* P«“‘h. 
l^ilative bodiea till the 20th of February, and appoint French navy, and had lefidcd for fame time at Serin- 

gapatam. 
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vrMjfh prnptjttm. had midoi 'ripp v) intf> a Mief that the 
^.tuMop, prench ha! n threat forc<; the Mauriiitu, which coul I 
imf'K* ‘iatt.lv be ftnt to Ih\ ai l in cafe of a wjr. He 
lliciif ^rc* fitted out tt fhip, of which he give the coni- 
nirind to Ripaud, ajul feat two pcrfonti in it ai hia rai- 
nilleru, with onvvers to negotiate wlrh the French letd- 
fiB at the Mauritius. l!ui, at the fame time, to avoid 
exciting Mic fafplcions of tlie Britifh government in hia 
uelj^‘ihourhood, he directed hia melTengcra to atfume 
t)if of fr^erchanfea, to a6^ in that capacity in 

peblic. and to condinSf their political iicg<)ciation« v/ith 
fccrccy- They arrived at the Miuritiua towards the 
clofc of the year 1797* opened their propofals to 
Malartic the governor, for an alliance between Tippoo 
and the French nation, with the view of obtaining the 
aid of an Kuropc-tn army. They were received with 
great joy, and vcifcl* were inftantly difpatchcd to France 
to communicate their propofals to the Dire^^ory. 

lu the mean time, Mdarilc the governor of the Mao- 
ntlii:!, from folly, from treachervj or from a delire to 
involve 'rippoo, at all har.irds^ in a quarrel with the 
Biitilli, tovik a flep which iiUtmately wat in a great 
ineaKirc the means of deltuting the plana, and aCcom- 
tl ' plifliipg the niin of that prince. Oil the 30th of Ja- 
c iClwarcI.-.iiisary 179B, he publifaed an ! diilributed a prodama* 
r, \ hy the which lid recited tlie whole private propafutaof 

T iopoo, and invited all F'^nch citizens to eolill in his 
fcrvice. Copies of this proclamation were fpeedily con-, 
/eyed by different veffels, touching at the MaiiritiuSi 
to the continent of In lia, to Britain, and to all quar- 
icrs of the wo: Id. Accordingly, a,s early as the i 8 |h 
t.f June 179'^! the fccret committee of the Court 4 >f 
l)irecdor9 of the Eaft India Company in London wrote 
to their governor general in Ir.dia, requiring him, in 
confcqucnce of ihib pioclamaiio!i, to watch the 
of 'i'ippoo, and even to engage in holliHues, if tberoea- 
fuie Ihould appear neerffary. Before that period, how- 
ever, the govcrnmcfit in Iiulia had been alarmed, by the 
fame means, and was miking prepaiations for war. 
Tins, however, was no eafy matter. It is the nature 
of Eijrope?m power, -in thefc countries, gradually to 
decline. 'Fhe nature of the climate, the view of re- 
turning home, and the diftsnee from the feat of govern- 
ment, fpeedily introduce a relaxation of the efforts and 
the vigilance by which dominion was originally acquir- 
'd. 'fhe troops 
levies from 

is p.egleAM , 

tended to, they become unable to protect the extenftve 
territories fuch as Britain now poflVffed in India. When 
Lord Mornington, the govcinor^gencral, enquired into 
the (late of tlie Britifh army ut Madias, and whetlm 
•he might hazard an offcnfive war againft Tippoo he 
<wa8 informed, that three, if not fix months would be 
necciTary to aflcmblc the fcatteted divlfions of the army, 
and to prepare them to defend their own territory, it 
-was added, that fuch was the ft ehleltate of the Britifh 
forces In that nuarter, that it might even be uafafe to 
excite fufpicion in Tippoo by military prepatfStions, aa 
be might, in that cafe, nun them by a fudi^n. attack 
Lord Mornington, however, reJblved to cncouoti^ every 
bsnhrd, and ordered immediate and adive preparations 
Ml f vefy quarter. 

In the mcaiiwliile, Tippoo did not trull for fuccefs 
ao the aid of fraoce aloOe. He endeavo jrrd to bring 
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a.'i attack upon the Britifh and their allies, or fubjefts, 
in India, from the north-wed, by inviting Zc-mitun 
Shah to invade the country. Thi^ prince is at the 
head of a formidable kingdom, made up of pDvInces 
torn from both Perfia and liulia. It founded about 
(ixty years agoby Ahm-.-d Khsau Abdv‘U, an Affghsu 
chief, who followed Na^ir Shah on his invafion of In- 
dia in 17^9. He himfc If afterwards invaded India no 
Icfs than feven times; and, m particiiUr, he ovcithrew, 
with dreadful ‘daughter, the united forces of the Mah- 
ratta empire, in the year 1761, on the plains of Pani- 
put. He was fucceeded, in 1773 by his'fon Timmur 
^hah, who died, and wh 3 fucceeded by his own fon, the 
prefent prince. The dominions of Zemaun Shah ex- 
tend from the left bank of liie river Indus, on the fea- 
tCoaft, aa far northward as the latitude of Cafhmeer ; 
aad from eaft to weli they are 650 Engltfh miles in 
length, coaiprehendin^ the provinces of Cabal, Canda- 
har, Pcifhcrc*, Ghixnr, Gaur, SIgiftan, and Korafnn. 
He ufually keeps in pay an army of 150,0:0 horfe^ 
b^fidcs infantry to ga.rrifon his fortreffes. In cxpcfta- 
ttioh of dircA aid from France^ by Bonaparte*s expedi 
tipn to ]Ej^pt, and of an important 'diverfion to be 
lina<)a ,by;& Shah, Tippoo endeavoured to remaia 
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a knimecj^bthWh^ defikna and uoim 
the 'Fr«»icn.\ He ^olpnopofed' tblftiid Mnbaflfador 
to about , the , means of i^Aoriiag a good under- 
Aadding between the Aates. Tippoo avoided return- vi 
ing an anfwer till the 18th of December, and iilieiigj 
merely denied the acctifation, and refufed to receive* the 
ambaflador. ^-On the 9th of January 1799, the Britifti 
governor again urged in Writing that the ambaflador 
Ihonld be received. No anfwer 'Was returned for a 
month ; and, in the mean time, an army of ^000 men 
liaving arrived from England, orders were ifliied to Ge* 
neral Harris to advance at the bead of the Madras ar» 
my againft the kingdom of Myfore. Tippoo now of- 
fered to receive the ambaflador, providing he eame 
w-thouL an ittcr.-lance ; but this conceflion was not ao 
counted lufficient, and the army advanced^ An army 

from 
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French from Bombay vrsL% at the fame inllant, advancing- on 
“Jl*” ’the oppofite fi(!e ufhia clommions. Apart of Tip* 
I poo’s forces encountered this army and were defeated j 
and within a few days thcrenfter, on the 27th of Vfiirch, 
the Tell of his army was defeated by Central Harris. 
When an European army in India is tolerably numef* 
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vicinity of Dillji, fpreading terror and tlcfoUlion 
ever he came, I Ufl the Fixnch army in Egypt 
able to detach a body of 15,000 men to the afliilanre 
of Tippoo, while all India was in the Hale of alarm na- 
, turaily produced by the approach of this northern in- 
vallbn, it is exiiemcly probable that the Dritifh forces 
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ous, the detail of its military operations againft the na- might fpeedily have found tliemfelvcs deferted by every 
lives is by no means intcrefting ; for the inhabitants of ally, and funk under an unequal conteft. But the adlual 
thefe enfeebling and fertile regnons can never be made, rctuit was very different. Satisfied with the plunder 


by any kind or degree of difeipline, to polTefs that 
moral energy which enables men to encounter danger 
with coohiefs and fclf command. They can rnfh on 
death iin !cr the influence of rage or dcfpair, but they 
cannot meet the hazard of it with calmnefa and rccol- 
leftion. It is fufficient to remark that, on the 7th of 
April, General Harris fat down before 8eringapalam« 
On the ^th, Tippoo fenl a letter to this officer, alleging 
bis own adherence to treaties, and enquiring into the 
caufe of the war. He was anfwered by a reference t0 
T-ord Momington*s letters. Ou the 20th he made 


he had obtained, Zetnaiin Shah foon withdrew ; and 
the French army being detained in F.gypt by ilie war 
with the Turks, and b^y the want of vcffcls at vSuez 
wherewith to reach India, Tippoo w^as left to contend, 
onafTiflcd, againft the whole power of Britain, and of its 
allies in the caft.^ By tlie conquefl and divifion of his r,„niJi;]g 
territory, the Britiih power was left without a rival in power ol 
that quarter of the world, and raifed to fuch a ftatc of * » 
tm[^Dg fuperiority, that if affairs are only prcftrvrd in**'*^‘** 
their preffivt fituation, by periodical fupplies of Kuro* 
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to their aid w»erc ruined by pl.i- 
in them. In Italy, Germany; Swit- 
Holland, the Tapacity of the coinmif- 
fariesofthe French government, foou rendered odloijs 
and fntolcmbJe • the pref^nce of thole armies whofe ar- 
rival had been eagerly dtlircd. In Ireland and in In- 
dia, the promife and llie hope of affulance which tlicy 
Vrere never able to bellow, only ferved to produce pie- 
mature hoftility, and to cncreafc and dlablilh the power 
of the Britifh government. 

. But to reliirii to the domellic hiftor)' of France, 
which has now become only an hiflory of tlie ufiirpaiion 
of Bonaparte. 

In the middle of the month of December, the Con- New 
fuls, with their legillativc committees, produced to 
public thejr plan of a new conlliiiition, w'hicli they pre 
tented to the primary aflemblies, and which is fiid to 
have been accepted by them without oppolition, like 
all the former conHitutions. It is a very lingular pro. 
dudion, and neither admits of reprefcnlative govern- 
ment, nor indeed of any other form of political free- 
dom. Eighty men, vA\o cleA tlieir own fuccefTors, pol- 
fefs, under the appellation of a Confirvative Si'nafr^ th.* 
powerof nominating the whole IcgilUtors and executive: 
tnlm of the date; but cannot themftlves hold auv 
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ifirimts, oflkt (n cither pf thefe depanmeots. The fovercignty 

of the city, ;it iconcentriited in one man, wlio, under the title of 

conqu^ngtrmy, tfl^r dod nf^ng d Iha^^ : hoMs his power for ten years, and mav 

ti(h governmnt and: Caft indm Company. The whole executive authority u en- 

,dom immediately fufiraitted. The part of Jt IkhSi /'lifted to him, and he rnjo^^ privilege of 

fohned the ancient kingdom of jWyfore, was beflsoijitd rpipp^og hew laws. He is aflifted by two other *coo- 
upon a defeendant of the former race of Its kings, wlioni fu!s, who Join at his 'deliberations, but cannot coniroul 
Hydcr Ally had deprived of the fovcrcigntv 5 the id« ^his wiD. The legiflatJve power is entrufted to two af- 
ditional territories that had been conquered by Hydcr femblies : the one, cbnfifting of too members, called a 
Ally were divided between the Britifh and their alK^, fri^unaiei an^ the othinri.ttf a Senfttf^ of 300 meinhers. 
the Nizam and the Mahrattas. The family of 7 ^'pjpbo ■ When idaw j[s profiofed Wjr^the Chief Conful, the Tri- 

were either tak^n In fhn nr vnluntartlv fiirr^ii. buhate. ihif ^e^t^ hboHt^ it,* but have ho vote in il" 


were either taken in the capital, or voluntariif furrCm 
dered themfelves to the conquerors. They wclc remo* 
ved from that part of the country, and allowed a confi* 
derable penfion. 

In the mean time, Zemaun Shah had adlually inva- 
ded India from the north •weft. He advanced to the 
SuPFL. Vou II. Part II, . 


enaftment. Tfie' ^nate votes For or sgainft its cna<ft- 
rtient, but canObt debkte about it. Neither t^e Con- 
fuls, nor the members of the legiflative bodies, nor of 
the confervative fenatc, are refponfible for their conduA. 
The minifters of ftatc, however, who arc appointed by 
3 L the 
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rr.M'ih the Chief Conful, are rcfpofiblc for the mcafurcs they 
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'riiC p'.rpV ill the primary alTemblics cleA one-tenth 
of llirir munber as caiididatcK forinfcri(»r offices; perfons 
thus eh 0 fen, one tenth of thcinfclves as candidates 

for loonier ofRcc«i; and thtfe again cleft a tenth of tltcm- 
hives as candidates for all the higheft offices of the flatc. 
Out of this lall tenth the Confervative Senate mud nomi- 
nate the coiifuh, Icgiflators, and members of their own 
body. But this laft regulation Is to have no effeft till the 
iiinlh year of the republic. In the mean time, the fame 
i-nminitteea that framed the confiitution, appointed alfo 
the whole perfons who were to excrcife the govern- 
ment* Bonaparte was apnointed Chief Conful, and 
Cambaccrea and Lcbnin hcond and third Confuts. 
Sieyes, with his ufual caution, avoided taking any aftive 
ihare in the managt merit of public affairs, and was ap- 
pointed, or appointed himfelf, a member of his own 
Confervative Senate ; the whole being regarded as pro* 
diiced by him. As a gratuity for his lervices, the Chief 
t\)nriil and his leglflators piefented to him aneilatebe* 
longing to the nation, called Crojne^ in the department 
of iSeine and Oife. 

Thus, after all their farguinary ftriigglca for free- 
dom, did the fon of a Corfican drive from their ftations 
iJtiiiaparLc. ^cprefentativcfl of the French nation, and alfiime 
quiet pofTelTion of the government of that country^ with 
a power more ahrulute than ever belonged to its an* 
.'ient mon'urchs. The eftabliibed privileges of the 
iiirg), the uobh's, and the parliaments, always reftrain- 
V'l, in fume degree, the defpoilfm of the kings of 
France ; thrfc VA’ing now dcllroyed, the will of Bona- 
pmlc cculd meet with nocontroiil. Though an ufurper, 
however, he has not hitherto been a tyrant. He has 
rather attempted tc induce the French nation to ac- 
qulelce in his authority, in confequence of the mildncfs 
witli which it hushecii exereiCnhand of the ability artd re* 
f uiaf ion (jf the men whom lie has employed in the public 
lervicf. lie irnmediatciv fenl propofals for negociating 
P«ace to tfie differeut powers at war with France, 
(ricat Ihit.iin refufed to lilfcn to him on account of 
the piobable inilabilit;. of his government, and Aofiria 
appeals t j tiave given a iimilar refufal. It is indeed 
clilheulr to I- -lit vc that be wilhed his propofals to be 
accepted. 'Fhey were not addrelTed to the belligerent 
powers in the aggiegdtc, but to each individually, as tf 
his object had been to low diffention and miftruft be- 
tween the allies. When he made thefc propofals, he 
did not even know whether the people of France would 
accept of the conltitiition which he had offered th^m | 
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paflions belonging to that party, from whom alone great French 
efforts can ever be expefted, were early tempted to 
leave the country by the hopes held out to them by f 

the coalcfced powers, which, by weakening, has hitherto 
prevented their pariv from becoming at much import- 
ance in the interior of France. 

In the mean time, Bonaparte has been fuccefsful in 
rupprefllng a new royaliff revolt which had aril'en in 
La Vendee, and has made great eKcrtions to begin the 
campaign with vigour. The low ftatc of the French ^rmy of 
finances, however, have much enfeebled all his efforts 
towards aifembling very numerous armies. The army 
which he left in Lgypt, after concluding a treaty with 
the Grand Vizier, by the terms of which they were to 
be landed fafe in France, havoifeen reafon to break the 
trace which had been agreed on. Kleber has attacked 
and completely defeated the main body of the Turkilh 
army, while a detachment of that army has entered 
Cairo, and maffacred, it is faid, every Frenchman found 
in the city, not fparing the members of the* National 
InlUtute. The probable conftquence of this is, that no 
part of the army of Egypt will ever return to Europe. ^ 

War bae been recommenced between the Auftriansitecum- 
and 'France, both in Switzerland and in Swabia, andmcncement 
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hardly poffibk IP utAit M; ibc irttthi! ^ 

have cooled tto pamlm of men» iind 
parties which nbw divglk. the iMti(m, ib^ 

and he had taken no meal'urcs to procure a repeal of Troth may be cvci^here heard ; but when the article 
th^fe rcvulutionizing decrees which were the immediate • refeited to was writtch, the earn of every man waa Aon- 
oaufe of the i^r with England. Bed with the clamour of faftion. 

DiflKulfv htuation is, in the mean time, attended with So fenfible bf tbii are the editors of the only impar- 

of hi> fiiiu difficulties. The want both of an hercditaiy tial periodical htftory * which we have, that they ven^ o OV 
tsua. title, and of a national reprefentation as the balls of his tore mot to puUiih their volumes ttU fevcral years have*»«/i?^ 
power, renders his charafter as an ofurper fo obvious, etapied from the era of the tranfaf^ns which thefe 
that it is only by very cautious meafurei that his eleva- Tumes record t whilft their rivals— theT panders of fac* 
lion can be matntaioed. If he is either ualucce&fol tion— feizc the earlieft importunities of obtruding their 


abroad, or compelled to prefii the y^eople tor money at 
home, there is little doubt that his fall maft foOow. 
Ereti independent of either of thefe events, it is a pof- 
tiblc dhfe that the violent Jacobins may recover their 
li)(t energy, and by force or fraud deftroy the man who 
has baffied all their projefts. From the royalifts he has 
hfk lu fcai $ for the men of ardent fpiriti and viglent 


partial ^atements and faUe reafonings on the public mind* 
It cannot be Aippofcd that one or two men, fuperin- 
teoding the publication of a work fo extenfive, and 
treating of fubjefts fo various, as ours, have Icifurc or 
opportunity to examine wiih much attention the cot- 
refpondence of amhaffadors, or to expifeate truth from 
the contradiftory publications of the dav. W# m 
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j. thcrernre obli<^ed to draw our materiali) from fuch works 

p|.^fpf3 {o giy^ jj fumrrary, but impartial, detail of 
what is acting on the theatre of the woild ; and by 
thefc works we have oftc <1 been miflid. Forthefiiil 
error, however, which we (hall notice in our former ac- 
count of the rife of the revolution, wc cannot plead even 
this excufe. We ought to have known, that the French 
clergy and French nobleffe were not exempted from 
the payment of taxes ; and, of courfe, wc ought not to 
have afllgned fuch exemption as bne of the caufet of 
401 the Ke¥OLution. See that article, Encyct, 8. and 9. 

Firft error. By a writer, to whofe patriotic exertions this coun« 
try is deeply indebted, it has been proved, with a force 
ef argument which precludes all poffibility of replyi 
that the exemption from taxes fo loudly complained of 
was very trifling, that it was not confined to the nobu 
lity and clergy, and that it did not extend over the 
whole kingdom of France. ** The vingtUme^f which 
may be cpnfidercd as an impoft merely territorial, was 
paid alike by the nobility and the tiers^etat. A great 
part of the clergy was indeed exempted ; but their con* 
Cributiooe, under a different form, conftituted an ample 
equivalent. The duties upon the different articles of 
confumptioo were of courfe paid by.aUtlieconrumers, 
except that ip the pajfs and Brit- 
tany I th^ two firft oilers mm paying 

the tax op 6 ii,;^Qts^. exteptioos cannot 

1^ daemedrt% iji ‘ ‘ 
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thofe "provinces iimw the odier cuftom obcaiiked» the 
ciemptiqn was ppnfinjed to a Mtam ^teot of property, 
and to /^ bnly while it contiaued fa the aftual occo* 
pation qf the privilc^d perfen t but u it very fddom 
happened Ihat the French noUlity kept, any lao 4 in 
their own hands# and u the tax payable by the hmtit 
'was of courfe deduded from the rent, the tMt was, 
in this cafe, ultimately paid by the landlord. The fame 
obfervations apply, with Hill greater force, to the clergy, 
who always let their eftates.** 

In a word, it appears from a formal declaration made 
by M. Necker to the Conftituent Aftembly, that all 
the pecuniary exemptions enjoyed by the privileged 
claffes did not exceed L. 292,000 ; that the exemptions 
appertaining to the privileged perfons of the tiert-fM 
amounted to one half of that fiun ; and the Jr 6 tit di 
ecntrole^ or duty impofed upon public deeds, and the 
high capitation tax f proporiioned to their rank), paid 
by the nobility and clergy, made ample ameuds to the 


revenue for the partial exemptions which they enjoyr ? frcncii 
f*^om other taxes. So far indeed were the 
irom murmuring at the exemptions of tlic privileged 
orders, that, prt‘vif)us to the illumiii'/ni of the i8th ecu- 
tury, they displayed, at every convention of the (lattL- 
gcneral, the great cH anxiety to maintain the rights of 
the nobility and clergy ; and humbly fnpplicatcd their 
fovereign to fuffer no invafion thereof, but to refpedt 
their franchifes and immunities *. * See d/- 

Wc muft likewife acknowledge, that in n*^ 1 1 . cf 
article Revolution, we have drawn a very o^erchar- 
ged picture of the miferies and opprefiion of the French 
peafants undef the old government. It is indeed true, 404 
that they were obliged to ferve in the militia, the dU- 
blifhment of which was conduded in France nearly 
the fame principles as it is in England. The men 
were called out by ballot only for a few days in the 
year during peace, when they received regular pay ; 
but if a militia forms the beft conllitutioual defence of 
a ftate, this furely ought not to have been conlidcrcd 
as a grievance, cipccially fince mai ried men were ex- 
empted from the feivice. 'fhe nubility, ioo» ueic ex- 
empted from the riik of being drawn, for tlit be(l of all 
r€albns*-*-becaufe moil of them had con millions in the 
regulars, and becaufe fuch as had not were engaged in 

E fdCons, which leiidercd it impoilible for them to 
c in the militia. In France, a& illix^hcre^ the pea- 
fants would no doubt be averle from this ftivict, «.nd 
might look perhaps with an anxiou;* eye to the fvppo- 
fed immunities of their piivilegtd fiipcriors : hut if 
mirth, good humour, and focial eafe, may be confidcr- 
ed as fymptoms of felicity and content, thefe men fure- 
ly were not mifrrable ; for thefe fymptoms never ap- 
peared in any people fo llroug as among the French 
peafants. They were indeed liable to be called out by 
the intendants of the provinces to work a ceitain num- 
ber of days every year on the public roads ; but to tin's 
fpecics of opprefiion, if fuch it mull be cailed, the 
Scotch peafants are liable, and w'crc it ill more fo iliau 
at prefent, during that period when our })arliamcntary 
orators declare that the inhabitants of J Britain enjoyed 
aa much freedom as is confilteni with the public tran- 
quillity. It ought to be remembered, loo, that I.oiiis 
XVI. whofe higheil gratification feems to have conl'di- 
ed in contributing to the eafe and welfare of his fub- 
jeds, thought he faw the nccefiity ot abolifhing the 
cuilom of the ror*i>eV, and had made coiifiderablc ad- 
vances towards the accompliihment of that objett fume 
years before the commencement of the revolution. 

That the French monaich was defpotic; that no The French 
mat! In the kingdom was fafe ; that nothing was un- monarch 
known to the jealous inquilitioii of the police; and that”''^ ddpo* 
every man was liable, when he lead expelled it, to bc^'^‘ 
iciaed by kttret de tachety and (hut up in the gloomy 
chambers of the BaHIle— has long been common lan- 
guage in England, and language which we mull con* 
fefsthat we have adopted (Rk volution, u** 12.} with- 
out due limitations. The French government was cer- 
tainly not fo free as that of Britain; but he who under- 
ftood it better than we do, and whofe writings betray 
uo attachment to arbitrary power, cxprcfsly dittiuguKhcs 
between it nnd dfjj^oti/m, ••If (fays Monu^qiiicu) 

France has, fof tWo or three centuries pail, inctlfantly 
augmented her power, fuch augmentation mull not 
aferibed to fortune, but to tbe escelUa^c of her /4/u/ 1 *” /L* 



REV 


the pcnj^lc 
vf hniici*. 


French This, finely, I3 net tijc Irnj^nagc of a man who thorght 
Rc^lut|^. ^yverned hy an arbitrary tyrant whofe rr./>/7. t* 

^ is the law ; ni r will It be faid to be the language of one 
who was either afraid to fpcak the truth or not mailer 
of hla fuhjrft. • 

Nocharjrt^ The iiillniftions of all the difft rent orders ro thuV 
ofihcflu rcprehntativcp, before the fatal meeting of the States 
General under the unfortunate Louis, are drawn up in 
language finnlar to that of this illuftrious magiftrate, 
and fiirnilh a complete proof that they knew themfelvea 
to be fafe under the government of their monarchs. 
“ The conftitution of the Hate (fay the clergy) rcfnlts 
fioni the fnndtmantiil by which the rtfptAive 

rights of the L\f 4 ^ and of the tuikn arf njiertaniidj and 
from which not the fmalkft deviation can be made. 
I'hc firll of tlufe 1 j\v‘{ is, that the government of 
I'lance is purely monarchical. The nation mufl pre- 
lerve inviolate ilie hum of its government, which it ac- 
knowledges to be a f>ire monarchy re^uhxttdhy iht lav>t i 
,jnd fuch it W'ill have it to remain.’' 

On the aSih of November 1788, in a general com- 
mince iif the noblts afl'eniblcd at Vcrfailles, the Prince 
td Conti dt!i\ered a note to the prefidcnt, which wai 
ianctinned by the concurrence of tnoft of the other 
j)riiH'C5 oi the blood, and was fuppofed to fpcak the 
:;cntral l< nle of the nobility ; in which it was iiififted, 
that \\w tf all nlw systems *ivas utteffary 

to liilnrc the liability v)r the throtie, ix{ the /««■/, and of 
at.d that the coi'llltulion, U'\th ihi ancient Jormtf 
ih('Mld be prefer ved entire. In their inftnidlions to 
their reprefenlriiivts, they infiH that it ihall be exprefe* 
iy and I'olemnly prodaiincd, lliai the conditutiun of the 
Wench empire is fnch, that its government U, and muft 
remain, monarchical ; that the king, as fupreme chief 
of the Flench, U only fnbotdinate to the fundamental 
law of the kingdom, accoiding to which the conllitu* 
tion rniili be cllabliflicd on the facred and ifnmutablc 
piiiitiphs of inonanby, ttmptred by the laws; and this 
iorm of govcrnriicnt cannot be replaced by any other 

“ Let onr dtpmifs (fays the third eftate), before 
they aiitnd to any other objed, allill in giving to 
iMarce a tiiily monarchical conftitution, which niiift 
invariably fix the ir;^h/s of the lin^ and of the mrfioa* 
Lti It be (Iceland, (iiat the monarchical is the only 
form (if govtiiimei.t a'’mIlTible in France ; and that in 
the Lfp^’ alone, as ehiif < f the nation, is veiled the power 
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occafionally they were gr(>f8ly abufed, is certain The French' / 
life t»f them ought therefore to have been either annul- 
le-l, or, which would have been infinitely belter, I'nb- 
jtetid to ficli rules as Ibonl^’’ prevent all danger from L^ltrc tlc>. 

them to the rial libeities ('f the people ; bn the govern- cachet, 
ment would be of no nil whativcr which Ihoiild poflefa 
no power capable of being abuied by delp<*riiiii. Yet 
after all the noife that luih bet n made uboni h/tra dc 
.luhit, it is but jurticc to oMcrve, that in the towers of 
the Baftile, when it was taken by the mob, wxie found 
no more than fevtn prifoiuis; of whom four were con- 
Aiicd for forgery ; one was conHiied at the requeft of 
his family on charges of the moll fci urns nature; and two 
were fo deranged that they wej-c luit next day, by thole 
philftnthropiftg wh^ had taken them out of comfortable k 
chambers, to the mad honie 1 'i'hat the chambers of 
the Baftile were as comfortable as the ch.imbcts ofii 
nrifon could be, we are afl'uied by M lUitraiid de 
Molevillo, who can be under no inducenKtit to deceive 
the Britiih. public, and wbofe oppartur.ities of^difeover- 
ing the .tnnh were fuch as no man will call in queftion. 

In oqr acci^int of the opening of the States General, giundcr 
we havejtasfftefled too xtiuth deference to the chara^fterNrArr. 
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guage of iT.cn groiming under the iron rod of dcfpo«. 
tifm, or wiftiing to rcciico the power of the crown ? 

Kvtn after the powa of the crown was almott annu 
hildicil and the order of nobility done away, fo far 
were tlivil* imn^valions from being acceptable to the en- 
lightened part of the French nation, that in many de- 
partments of the kingdom they excited open inAirrec- 
tions, whilil the members of all the provincial parliaments 
oppoftd them with unanfwerablc argiuncnti fumiftied 
by the law. The chamber of vacation of the parlia- 
ment of Toulouie, ill particular, protefted .igalnft the 
proceedings of the Staler. General, becaufc the depu- 
ties, who were empowered only to put an end to the 
ruinomMlate of the finances, could not change the con- 
ftitution of the ftate without violating their inllru^lions, 
and the faith fworn tp their coufiitutntb •. 

That It't/ru dr cachet were liable to abufe, and that 


the tv KyyiV iiipton waaj)roi.ttoy1ii! 

cbimed;m ufurpatibi^s of ikeScifiom 

ikn-rttiti ahd' riie iri^wleaUe differences which fnb- 
fifted between that body and the two higher orders ; 
and fo far is it frirni being true 'that the.pi ctident apd* 
members of the third eftate found their hall unempeidtdly 
fuirounded by a detachment of guards, that their fit- 
tings were only fu/pended, for the beft of all reafons, 
with thofc of the other orden. To be convinced of 
this, we need but to attend to the following proclamation 
which was made by the heralds, on the 20th of June> 
bctweeiiTcven and eight o’clock in the momiog, in the 
ilicets and crofs-ways of Vcrfailles : 

“ June 20th. (By order of the King.) The King 
having refolved to hold a royal fitting in the States 
General, on Monday next the 2 2d of June, the prepa- 
rations to be made in the three halls ufed by the afliin- 
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frenih blies of the orders, make it neceflary that tl\ofe aflem- 
fcevolu^ion ,|^|j^>;. fufpendtU until after the faitl Gltin^. 

^ ^ I'ii.i Majcfty will ^ivc notici.*, by another proclairatioii, 

of the hour of his goin^ to the ^n'cmbly of the States 
on Monday.'* 

M. J 3 .ulJy, the prefideiit of the hen-eiat^ liad been 
inscle ?c(|uainted with the ohjedl of this proclamatioDi 
by a private letter wliich was fent to him by the Mar- 
<piis de Ure/c at fevtn o'clock in the morninjir ; and to 
.which he replied, that having recci'ved no orders from 
the King, and the affc'tnbly having been announced for 
eight o'clock, he Ihould attend where his duty called 
liiin.” 


mitted into them, and that the tittiiigs IhoulJ he fuf. Irrnch 
pended till after that to bt held by his Majelly.^* R<.v«ljriaj, 

In this tlitic was furtly no inaikcd dilrcfpeet to the 
rcprtfcntalivcs of the people ; but fucli notion^ were 
countenanced by M. NecUr, wlio appears indeed, on 
this dccafioii, to have bun in elofe compa^ with the 
leaders of the mcb. 'Fhe popular violence that was 
employed to compel the majority of the clergy to join 
the iitn-iiat Is well known ; and we have, in y>V/’- 
trand^s jlmials of ik- R evolution ^ what amounts to 
dence alnroll and quite fuilicient to enfoice cou- 
vision, that Neckcr direded that violence. 

In cur account of the coinirotions which were cx- 


He repaired, accompanieel by a great number of the 
members of the iuTs-etat\ to the door of tlie hall of 
the States, demanded admiHion ; and on being refufed 
by the officer on guard, according to hia orders^ with 
which he acquainted him, he declared that he ptotefted 
sgainli fuch orders, and tliat he fhould give a report of 
them to tKe Affembly. To dp this he had not far to 
go, aa three fourths of the dcputiea of the tifirt-ttai 
40S were already coUeded round turn, ot in. tl|» nvenue 

rations leading to the palace* There it was that, iurrouoded 

she sSrem. immeofe crowd of pcpple> they ^claimed in the 
bir* moitimlehti mimtier againft' tkt# of .defpo- 
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himfclf in the midS of hit p^^te th' bold Wyal lii- 

At tiie boncluGoii of tbefir declamatioiis^ the;|^jbif oh- 
jed of which was to alarm, and exafptrate the jpM^e». 
*ihp Aflembly decided upon transferring their fitting to 
^ Tennls courtf in the ftreet called Rue du Vet* 
Jailkt. There M* Bailly read the letter which he 
received from M. de Bread, and his anfwer to it \ which 
he had fcarcely done, when a fecond letter from M« de 
Breze was pot into his hands, the contents of whiqh 
were as follows : 

“ It was by the King’s pofitlve orders Sir, that 1 
did myfelf the honour oi writing to you this morning, 
to acquaint you that, bis Majelty purpofing to hold a 
royal fitting on Monday, and fomc preparations being 
requifite in the three halts of the AlTemblics of the or- 
dc^ it was bis intention that no ptrfon Ibould be ad« 


cited in Priris uu the firil difmifiion of that injiiKhr uucl 
his banifhftieut fiom the kingdom, \vc have been Kd by 
our democratic journalt its to give circulation to a v;i«jis 
calumny pubhihed by them agaiutl the riincc dc i .am- 
btfe. (See Revolution, n'' 36. sud 37.) The truth, 
which is ib much difguifed in theie two numbers, is 
follows i 

•• A detachment of the Royal Allcrr.and, fiot to (Ilf ^ 
petfe the mob which wan pauolirg the llreet 4 in j.io- 
ccifioti with the bufts of Ncckcr mikI the 11 taim ns Or- !! 
leans, leceivcd a volley from the 1 iculIi guaids :is tlicy 
Were palling their quarters on the ChaufUe d'ylui.u^ 
ftopped to return it, and continued their m^tr'h wiil.owc 
quickening their pace. There weie fomc foldicis kill- 
ed nnd wounded on both fiJes, hut fewer of the re- 
giment of Royal A demand thuh on that of the 1 -rem.li 
guards. 

** The detachment marched to the Place XW 
and there found a body of dragoons wlio had been cil- 
perfing the ptoceffion. '1 he two bulls were broke n to 
pieces; and the populace in their fright taking i.iugc 
in the garden of the Thuillericf, the Prince de Lani- 
befe purfiied them thither, at the head of the dei.'tU- 
menl^ Royal Allcmaud, according lu the ordiis w 1 ieli 
he received. 'J’his fmall troop coming up ni tin* he... I 
of the Runt^tomnant (or turning bridge^, at the cxti* ^ 
mily of the garden, found a kind of barricade, haliily 
fotmed by chairs heaped upon one anollier ; while the'.* 
were removing this obftacle, they received a ihowei t)' 
ftoiies, broken chairs, and biuilcs, bum the two ter- 
races, between which the Prince de Lambcfc drew up 
his troop, keeping conllamly at their head, ^^omc 
guns and pifiolsi were difeharged at them, which did iio 
Hurt ; but fmisi of the troopers w^rc much brriifcd by 
the things that had been tlirowaat them, and an officer 
^^asjkvcrely wounded by ajloiie. 

The Prince de Jiamhefc, keeping at fix paces from 
the ^idge, eppofed only a lUady front to the aggref- 
.fions of the populace. Seeing that this poll became 
untenable, and that it was impoffible fur him any longer 
to rcitrain bis troopers from repelling force by force, 
he gave the order for retreating out of the garden. At 
the fame inftant a cry was heard from all fidcs of, turn 
the bridge^ turn the bridge ; and fome perfons, in confe- 
qucDcc, ran and began to do it. The Prince de Lam- 
IxfCfju&ly fearing that a mod bloodv carnage would 
be the inevitable confequence of it, ordered fome piilola 
to be fired ia the air towards the bridge, to awe thofc 
who were ftriving to turn it. As the report^ of this., 
volley did not deter them, he lodc up himfelf, and with 
hia fabre llruck one of thofe who were working hardclT, 
The man tan off; and the Prince paiiing the bridge 

with 
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Oic Place I.ouiii XV. drew no knowledge of it, and that it was not in his power 


Vrerch tvithMiis detachment into 

Statue, and being Io-mi joined hy the Swlfi 
regiment of ChiiteauvieuKi took his poft with thw forre 
near the Garde where he Temained lome time, 
having placed the infantry before him. A t ten at night 
part of the troops were difmiiTed to their quarter*, and 
the reft lent to Verfailles.** Theft* fafh being all judi- 
cially contirmc'd, prove how much the k^rince dc l^am- 
befe’s conduct was calumniated by thufe journalifts 
whofe detail wc raftily adopted. 

In our account of the taking of the Baftile, mifled 
by our treacherous guides, the journalifts, we have 
greatly magnified the military (kill and prowefs of the 
'aftailants. ‘ That celebrated fortrefs was defended by a 
garrifon confifting'of no more than 114 men, of whom 
82 were invalid^. It was attacked by 30,000 men and 
women, armed with muftcets and pikes, and furniflted 
with a train of artillery which they Iwid found at the 
Hotel (hi Invahds^ given up to them by the timidity of 
the governor. Kven this multitude would have been 
quickly repiilfed fi om the Baftfle, if the governor of 
that ftatC'prifon, who had received no orders from llie 
court, had been Ufs reluctant tO'ftied the blood of hia 
rebtrliions countrymen y for the Parifian mob had then 
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FrencSi' 

to refer to any one who had told him that he had read 

In our account of the earlier tranfaflions of the Re Ambition 
volution, we omitted to mention a very extraordinary and cowar* 
itiftance of ambition to w*hich the Duke of Orleans was *he 
incited by Count Mirabcau, but which that 
monftcr wanted courage to carry into efled^. During 
the commotions which prevailed in the capital 011 the 
difmiflal of M. Nccker from the miniftry, Orleans was 
perfuaded by Mirabeau to offer his fcrvices as mediator 
between the king and his rcbelliouB fubjeAs ; but to 
ftipulate, at the fane time, for his appointment to the 
iii|^ oflice of lieutenant-general of the kingdom as ne- 
ceflary to give his mediation due weight with the rc« 
bela- The real objefk of the profligate Count, in this 
dangerous propofal, and which he did not deign even 
to conceal, was to pare the way for the- infamous Duke 
fleppiog into .the throne of his relation and virtuoua 
^fovereign. He even went fo far as to compofe the 
fpeech wkh which Orleans was to addrels the king on 
the occeibn ; hut that coward, when he arrived at the 
' palace, was fo cmbarraATcd by the cottfeioufaefs of his 
•own wicked defignsy that inftead of aiking the office of 


dilplayed nothing of determined couri^c. few dif- iscutenant^j^nerd, he only requcAed ptrmjilBiqn 4 o re- 
charges of mufquetry, and one of canifter-(hot from a *tir€ bto Jkfigl| 04 '^ A .rtqueft ^which wiu 
finglc cannon, had thrown them into confulion, and ^granted* ' - • ' 

made them ftculk behind the walls, when the ill- timed Thia’^broH' 
humanity of the governor made him enter into a treaty 
with the reheh, ftipiilating only that the garrifon (hould 
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;ni)t be maftkcied. How the ftipiilation was ohferved 
with rcfpcA to tlie governor himl'clf, wc have fakhfnHy 

related; but wo were miftaken when we faid that the . ,, , _ ^ 

Prench guards Succeeded in procuring the fafetyc^ 
the garrifon.*’^ The giurda, with the utmoft dilTiculty, ^It waipprfer .klfflWlpI 
faved indeed fomc of them, hut molt of the invalids re- certam 
maining in the court;; of ifae.caitle were put to death 4 n 
the moll mercilefii manner. 

Our account of the murder of M. dc Fleflellcs (n® 

40.) appears Kkci^fe to be very incorredk. This man 
WZ5 prcliJent of the Affembly of Eledlora at Paris (See 
R.'dvolution, 4 ^*)’ bad not quitted the Hotel 
de Ville^ where their rebellious meetings were held, du- 
ring the whole time of thefe dreadful commotions. Pie 
bad even figned all their atrreions refolutions, bttli»e* 
came fnddcnly furpedked from the confternation wkkk 
he manifefted at the fight of fo many horrors, and clpe- 
dally at the cruel and treacherous murder of the go- 
vernor of the Baflile. I'he confequence was, that he 
was treachcroufty murdered himi'rif by one of the vil* 
lalns compofing that affcmbly in which he .prefided. 

The elcdtors (fays M. Bertrand de Mbllcvillc) hoped ^ „ r 

to extenuate the horror of llns'affaffination, by cading *train of guhpowdcr being laid by M. dc Memmay, tef 
xt to be confiderrd as a natural and sdraoii lawful ven- blow into the air a number of patriots, has never been * 4^3 

well explained. It was proved judicially, that at the M. Mem* 
•period when thc fcall was given by M. Memniay to thc"'®^ ^Indi^ 
inhabitant^ of-VefouI, he 'vas fetting vines in a ftony^^^^* 

• foil, where lie was often obliged to blow up the greater 
rocks. Some foldiers running through, and ferreting 
*cn*ry wlierc in the houfe and out-houles, unfortunately 
took a candle to the dark corner where the b-arrel of 
gunpowder was lodged, and ftt it on lire, in trying to 
fee if it contained wine. Thefe fa^ts, reported and at- 
tefted in a memorial drawn up hy M. Courvoifirr, fo 
completely juftificd M. de Memmay, that the iVffeniPi 


that legal virb^-ilterwlfdlj^ 

with fome either of the AffimUy, fecretly di« 

redted the iiifdreiSiion of the 5 th of O^ber, and pro* 
noted the ootragefli of ;ttiat and the fucceeding day by 
the diftrihulton of monet endi btead '* ^BerfraJi/t 

Wc have faid (n®48.), the origin of the report of 


glance for a treachery, the proof of which they pre- 
tended to have. In fa6t, they declared, that when M. 
dc Launay, the governor of the Baftile, was arretted, a 
letter had been found in his pocket from M. tie flef- 
Velles, containing thit expreffion ; ‘ I am amofing the 
Parifians with cOck^dcs and promifes ; hold out till 
night, and you will rctcive a reinforcerncni.^ ' But this 
Tuppofed letter, which, had it exifted, they would not 
have failed to preferve very carefully, was never icen by 
any body ; ana I heard M. Baill) himftlf fay, in a vilit 
pr paid me wheu he left the mayoralty, that he bad 
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bly could not avoid teftifying his lunoccnce by a decree difobedlent 
'Rewutwn.jff^n.^^ the 4th of June. 

In n'^ 70. we have faiil that the National Affembly, 

ThcV‘^wi’ ^ after its removal from Verfaillcs to Paris, was in toier- 
nf the af al^le fccurity; M. Betltand has proved, by evidence 
the mott incontrovertible, that it did not think itfelf 
fecure ; and that if the iniriitlers had been C3pable of 
employing events to their own advantage, the powers 
of that fadtioua body muft have been recalled by its 
own conftituents. The horrible outrages committed 
on the 5th and 6th of O^loher had fhocked all France. 

The wanton confifeation of the property of the church, 
had demonftrated to every man of found judgment, that 
under the new order of tilings no property could be fie* 
cure ; and by the defertion of its more virtuous and 
moderate members, the Aflcmbly had become a rump 
ajembly. It was therefore much alarmed when the inter- 
mediate commiflion of the dates of Cambrefis entered, 
on the 9th of November, into a refolution, in which, 
confidering^*^ that certain decrees of the National 
Aflembly are paving the way fur the ruin of the king- 
dom, and the annihilation of religion ; that if they have 
been able to place one fpecies of property at the dilj^- 
fat of the nation, men of all kinds or property may ea- 
pcA the fame fate \ they declare, from Ui^is mon^t. 
the patter of the deputies of Cat8il>ftfiji:to the Nations 
Aflembly to be nuB and leyoked^f Ha 4 M. NTccker 
and hil coUeagpei hajd.i44<t;i& ^ fimiiar rcibiutiofii 
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fufpeTfluDua to % t ;iM»eld be. 

jfhadc to the jniiblic. <x- 

pf^if pf eveff ! M; ^cm^nd, granted 

thei iecoriey of tb< eiaggeration 

of whidk, hoWever, (la uv^ l^gumehts more than plan- 
iiUe, proves, if tWtjimet^ emcuklm^ aflbT4a pr^oft-. 
that by the ftippremon bffuch penfionsaaoven called 
fuperfluous, the diving, in. the bulk- of the annuat.eav 
pences coidd not pofltbly have..iunouated .to more than. 
$/je iw hundredth part / U was not therefore wijd^i 
reafon that M'. Neckcr, in anfwer to their pubiicattoO, 
faid; *' I know not whether the books of the finances 
of any fovereign in Europe can fliew a fimiiar total.'* 
AnJ of (be Oi\r account of tlic mutiny of the foldicrs at Nancy 
mutiny It (n^ 83%) is viery inaccurate. Far from bciag excited 
lltsacy. ofllcers, that mottny wa the natural conbquence 

of the abfurd decrees of the Afferaoly ; which having, 
declared all mea equals and made it criminal t(^ punifh 
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foldicrs in that fummary way, without Preacli 
which no aimed force can be commanded, had com- 
pictely diforganifed the army, arid fubllituti'd for mar- 
tial law patiiotic exhortations, Icgiilative decrees, and 
the novel Jurifdif^ion of municipalities. The foldieis 
knew*thcir cw'ii ftreiigth, of which indeed they were 
continually iiiforrard l)y the friends of the a'volutioii ; 
and while they (hook off the authority of their military 
commanders, they laughed at the impotent decrees of 
the Aflembly. At Nancy they had imprifoned two 
general officers, and committed other outrages of the 
~moA ferious nature. It was the daty of the Marquiw 
de Bouille, as governor of the province, to reduce the 
infurgents by force, if force ftiould be found ncceflaiy ; 
but he had accompliflied bis objeA without (bedding 
blood, and was congratulating the two liberated ge- 
nerals, and fome of the principal inhabitants, upon fo 
happy a termination of the affair, when the populace, 
and many folditn^ who had not followed their colours, 
flred upon the troops under his command, and killed 
fifty or fixty men. The troops immi'diatcly returned 
the fire $ and a great number of the rebellious mob and 
mutinous garrifon were of courfe put to the fword. 

That fuch able and flrori condudt in Bouille excited in- 
dignation among the Jacobins of Paris, is very proba* 
kle; but even the king himfclf did not exprefs higher 
approbation of it than the National Aflembly, who 
were duly fenfible that it faved thcmfelves from de- 
ftrudion, which, had he faded in his rnterprife, wn)uld 
have been inevitable. I'hree months afterwards, in- 
deed, when the fabrication of counter-revolutionary 
plots became part of the- daily bulinels of this enlight • 
ened Aflembly, fome cenlutes weie thrown by the Ja-. 
cobins upon the Marquh’s condu^\ on this occafjun 
, llidiPative iucor- and ihofe cenfures were loudly applauded. 

thfn^OUT ac- ' We have likewife been led, by our fallacious-guides, M. clc 
R to accufo this gallant officer (n^ 91.) of having hid^-ouilic vitr. 

open the country to the inroads of foreign aimies ; and^*’**^^*^** 
wc have pven an incorrect account of tlic king’s flight 
from Paris. There is no evidence whaitver for the 
truth of the ckargir againfi the Marquis dc Boulilc, ani 
it is dire£fly contrary to his general chara‘^.ttr. He 
wss indeed a royalilt^ and would doubtb fs have ro. 
operated with the P’-ince of Condc and tlu: other emi- 
gitants in rdloring.the king to hib lawful authority ; 
but he was likewife a l- rcnchman and a patriot In thr. 
beft feufe of the word j and he would have di« d in d# 
fence of' tho, rights and ixidependerce of his co intr^- . 

He certainly meant to prote^i the king m liiy journey 
Paris to Monlmedi, where it was to tewnu.ate ; 
and he.bad' ftationed troops of dragoons c!i the roa i 
for ' that purpofe t but the unfortunate Louii had de- 
layed his journey a day longer than was agreed upon j 
and even wlieu he fet out, neglcAcd to fend courierfl 
before him to warn the troops of his approach. He 
thus travailed unprolcdcd ; and the confcquence waa 
fuch asrwe have related. Yet tl»e gallant boiiillc, tho' 
this journey was uudfrtaken contrary to hk advice, di . 
clar^ hii!nfclf the author of it, in that letter in which 
he threatened the AffemUy wdih vengeance of all Fn . 
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(a) Thcfe were the Marquis dc Montcalm.Goxon, Baron Felix dc Wimpfen, dc Menou, Fietcan, L.*M. der 
Lepeaiix, the Abbe Expilly, Camus, Goupil de Prefeln,! Gautier dc Biauzat, Trcilhard, .Champtaux Paiaiai.> 
and Cotlin. 
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rienfh, rope if ilicv ffiould dare to toiudi a hair of the heads of 

Ill 11*' 90. we have mort unarcounlably faid that the 
kin^ was pcrmlucj to coiitlmie his jonnity to St Clou 1 . 
This ij ilirc^Ftly contrary to truth. 'I'lu* prcfident, af- 
ter Iiearinjj his complaint againft thofe who had pre- 
vented it, replied indeed in a fpeech, containinj; foine 
i'xpreflions of gratitude and affection, mixed with rc- 
flediona on the refraftory priefls ; but the Affembly 
determined nothing refpeding the propriety of the 
journey. They did not even luflFer a fingle motion to 
he made on the fubjed ; and threatened with imprifon- 
nieiit one of the members who propofed to take it into 
confideration I The king was therefore obliged to abandon 
this exciirfion, though it was fird undertaken from re- 
ligious motives; and it was then th;'t he fcrioufly thought 
of attempting to elude the vigilance -of his rebellious 
guards, and of taking up his rclidencc at Montmedi. 

In n‘ fji). wc have publiHied, with doubts indeed of 
au'lit'iuicity, what w'as called iht ireaty of Pa^ua 
and tlie convtnt'mn til P'tlmtiL, The terms in which we 
iiifroduce l that fcaiidaloua fabncatlon to the notice of 
our readers, and the principles which wc have uniform- 
ly avowed through the wlniJe of this voluminous work, 
■irni^h, w^e hope, fufneient cvider.oe that we could have 
no iiiicntion to deceive the public. Truth, however, 
demands of ir. to acknowledge, in the inoU explicit 
uims, that the pretended treaty of Pavla la not only a 
foigcry, but a bui'gllng forgery, dcfedlivc in fome of 
iiM- moll ufual diplomatic forms ; and that the confe- 
at Piliiitz between the Emperor, the King of 
t • iiflla, and the Count d'Artois, related to ohjtdis very 
d lift rent from n partition of the French territories. 

! '0 c.irly as tire month of May a plan hud been 
d^.uded by the Kmneror, the King of Prufllay and the' 
{\'Mg<)f »Spain, with the concurrence of Louis XV L 
it r liberating that unfortunate monarch from the con- 
iincmeiit iji which he was kept in In's own capital. The 
TTicains to be employed were a coalition among the priri- 
powers on the continent to lead armies in every 
ouarter to tht borders of France. During the abrm 
which fo nienieing an appearance could not but excite 
III that kingdom, a declaration by the houfc c»f Bour- 
tvui, rompldining of the t ruel and iniquitous treatment 
ot its bead, was to be fcirculated through France# ahd 
lo be immediately followed by the maiiifefto of the 
ct’iiihlneil powers. This, it was nrefumed, wonld fur 
■dih a fuRicIerit reafon, cvin to the National Affembly, 
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into by them to fupport the caufc of the French princes, Trene^. 
to liberate the king, and to five, if po-Tlble, the mo- 
Tiarehy. 'I'licy delivered, accordingly, to the Count ^ 
d* Artois the following declaratic'n ; 

“ Hiq Majedy the Emperor, and bis Maieiiy tl^t 
King of Pruflia, having heard the defires and the rc- 
prefentations of Monlieur and his Royal High nefs, the 
Count d’ Artois, declare, conjointly, that they confider 
the (ituatlon in which his Majefly the King of France 
is at prefent placed, as a matter which concerns the in- 
lereft of every fovereign eyf Europe, — They hope that 
that intcred will not fail to be acknowledged by the 
powers whofe afTidance is required ; and that confe- 
queritly they will not rcful'c to employ, in conjun^ion 
with their Majeilies, the moft efficacious means, accord- 
ing to their abilities, to put the King of France in a 
iituation to edabliffi, in perfed liberty, the foundations 
of a monardiical government, equally agreeable to the 
rights of fovereigns *fiul the welfare of the French ; 
then, and in that cafe, their Majellics are sletermined 
to aA promptly and by mutual confent, wHh the forces 
nccefTsfy to obtain the end propofed by all of them. In 
the mean tune they will give orders for their troops to 
^ ready for tAbal fer Vice. / * . ' 

,ifid tlK King of Pli^u!£a.P 
ii> VUtiixi 
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lor the king’s going to the fronlieis, and placing bim* werd their Coi^nift fo 

felf at the head of the army ; but if it (hould dot#, pe^ which their irtuici theh occupied# or fffh’ffrvarJjt 
liiions were to be procured from die army and the ^ 6 c 4 tiipy. In the pnriithbfc. to this deciv:c, t^ 

])roviiice8, requefting his prefence, as the only means left declared# that prinafki •too'uld mt fftm'ti them to 

a^inowkdge any of the h^tHtthoi mUitatin^ th^ 

foveretgMy of ^he people i and the various ai tides cxldbit 
a complete fylletn of dcmolitioiia They infift on the 
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of preventing a civil as well as foreign war. Had this 
meafure, which was pnrtly fiiggefted by Mirabeau and 
partly by Montmoriu and Calonne, been Readily puc- 
fued, there can be little doubt but it would have proved 
completely fuccefsful. It was defeated, however, by 
the kiitg's ill-concerted attempt to efcape to Mont- 
medi, and by s very imprudent and degrading -letter 
which he was afterwards perfaaded to fend to every fo- 
reign power. 

At J^tln!tai,'Whcre the Emperor and ilie King of 
Prulfia met, on the a^ih of Augull, to fettle between 
themfelves fome intcreils too delicate to be adjuHcd by 
the iifual diplomatic modes, an agreement was entered 
1 


foa of all entfimg authorities^ the aho- 
lilien of rimh atifT privilege of every defcriprion, and the 
fuppreffon of all exj/ling impojli. Nay, thefc friends to 
freedom even declare, that they will treat as enemies a 
whole tiarion (tin peuple cntier) which ihall prefume to 
rejefl liberty and equality^ or enter into a treaty with a 
prince or privileged cnjls ! 

Tt Is worthy of remark, that the very day oii which 
this decree, containing a fyftematic plan for diforgani- 
ring all lawful governments, pafled the Aflembly, the 

provi' 
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' French ^ provIfiOTiifi executive council wrote to tUeir agent, Chau- 

l^lution. inllru£iing him to diTavow all hoilile inlcnttoiia 
on the part of France^ and to proclaim her deteliation 
of the idea of a war with England ! Yet the fame pro- 
vilional council, in their comments on the i ilh artiile 
of this decree, thus exprefs themfelves : “ The right of 
natural defence, the duty of fecuring the prefer vatioii 
of our liberty, and the fuccefa of our aims, the univer- 
fal intereft of reftoring to Europe a peace, which Jhe 
cannot obtain hut the annihilation of ths db- 
9 P 0 TS and their fatellites^ every thing impofea on Ui tlie 
obligation of exerciting all tiie rigours of war, and tlic 
r/j^htf of eooqurj}^ towards a people fo foiKl of their 
chains, f(» obiiinatcly wedded to their degradation, as 
to refufe to be iclloTedAo thtir righu, and who are the 
accomplices, not only of their own defpott^ but even of 
ail the crowned ufnrfcrt^ who divide among themfidvei 
the dominion of the earth and its inhabitants,** That 
Britain is one of thofe countries which the aiTembly 
thought thtir armies msobt afterts^ltfds .occppf,;j|nd: 
that the great majori^ ’^.Britons tfere a 
watds vpbom fheir prindpItA 
idl rhe floors of war, and tberigbclijlweonf^^ 
'dent/miti thefoIbwfAg' ex 





^ana utcittPWterA . 

•rift ahd or chief t 

nf«furreaio*»hemg of '^e 

p£ tlite peo^Cp STCtc atwayi fb^ted by d 
^ * KbiMber of fitdiotis men, devoted co» and dcp^eiii tt}»w 

‘Oii^:fplAne ambitiouf chief, dirldg, brave, of mUnr ta# 
' bets, fok and abfolme conduit^ of every 4eii of ^e 
revolt, aud mafter of all the means of the tofurrefttoiik 
In the hands of tikis chief, the foldiers, or people arOu 
cd, were but machines, which ' he fet in motion or re- 
trained according to his pleifure, and of which hd ah 
ways made afe to put an end to revolutionary^dUbrdcia 
and crimes, as foon as the object of the revolution waa 
gained. So- Caeiar and Crcwnwcll, after they had ufurp- 
ed the fupreme power, loft no time in ftcuring it to 
themfelves, by placing it «ni the bads of a wife aud wclU 
' Swrpu VoL. IF. Fart 11. 
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regulated government ; and they employed, in quelling 
the troubles that had favoured their ufuipation, thoic 
very kgione, that fame army, which they hud ultd to ^ 
excite them. 

** This was not the cafe in Fiance : there, the revo- 
lution, or rather the full of ihofc it experienced, and 
of which the others were the inevitable conrcqucnce, 
was not, whatever be fuppofed, the refnit of a confpi- 
racyj or preconcerted plan, to overturn the itirone, or 
to place an ufurper upon iu It was unrxpcdedly en- 
gendered by a commixture of weaknefs, ignoiance, tie- 
gligence, and numberlefs errors in the government. I'he 
States General, however imprudent their convocation 
may have been, would have produced only ufeful tc- 
forms, if they had found the limits of their power mark- 
ed out by a hand fuflEcietitly Arm to have kepi thttri 
Within tliat extent. It was, however, but too evident 
that* even beibre their opening, they were dreaded, and 
that eon&qtiently they might attempt whatever they 
that time, under ilie name of Cluh, 
various aAib>^^O0S and fafiions fprang up ; fomc more 
violent ihiQn otherei but all tending to the fubvcilion of 
ihciC^'fting government, without agreemg upon the 
fprio ofshM which was to be fubfliturvd : and at that 
junfliita alfo the projefls of the faction, whole 
'.^dO to have tbe Duke of Orleantt appoinied llcuteuani- 
general of ihe kingdom, began to appear. 

«• . ** This faflion, or more properly this confpiracy, 
was indeed of the fame nature as ihoic that lu.d pro- 
duced all former revolutions, and n.ight have been at- 
tended with the fame confequences, had the Duke of 
Qrleans been poiTened of that energy of character, that 
bravery and daring fpirit, ixquifitc in the It-^dcr of a 
party. ITie people had already declared in his favonr, 
and be might very calily have corrupted and brought 
over a great part of the army, had he been eqn?l lo the 
comihand of il : but, on the very firft occalion of per* 
fonnl rifk, he diTcovered fudi cowardice and mcau- 
neft, that he defeated his own conTpiracy, and convin- 
ced all thofe who had entered into it, that it w.ui i*n- 
poi&bte to oontiniie the revolution, eithci in Ih'h favour 
or ill conjuDAion with him. The eurhiifiafni the ;xo- 
p)e had felt for him ended with the cObits of iholc 'who 
itad excited it, 

f* Mr Ncckcr, whom the tniikitude had affociateJ 
! with him in their homage, Hill prclervcd for ibinc time 
' his adorers, and that little cabal winch was fur ever 
j, qxaltipg him to the (kies. But as lie was infenoi even 
Duke of Orleans in roiliiary talents aud difpofi- 
he was as Httk calculated to be the leader of a 
Vij^i^qikOO, or of a great confpiracy ; for which lealbu 
^pao^rifts then confined (hcmfclves in their pam- 
pblcts aud fdacards, with which the capital was over- 
ntn, to faiinuattngilhat ihc only means of faving the 
ftate waa to d^are Mr Necker Dictator ; or at Icaft to 
confer upon hhn, under ibine titk more confiftent witli 
the monarchy the authorltyand powers attached to that 
publicis office, lo if after his difmiffion, in the 


ec. 

month of July>.t 789 , he hqd dared to make this a con- 
dition of hks return toUmmuiiilty, it is more than pro- 
bablc that the king- would have been under the lucefTi- 
ty of agreeing t<a it, and perhaps of re eliabliihing in 
his perfon the q^ce of mayor of the pidace. fit that 
moment he might have demanded any thing : eight 
days later, be might have bceu ixfulVd every thing ; 
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ami very form iiftcr, he wag rcdocul to Iheak out of the 
kIu;!;dom, In order to cleapc the effcAa of the yreneral 
contempt and ccnfiue uliicli he had brought upon him- 
♦Vlf. 

“ Ge- eral Lt rayette, w’ho then commanded the Pa. 
l iliun National Guard, gathered Jhe wrecks of all •this 
popularity, and might have turned them to the greatclt 
adv antage, if lie had pofTcffed ‘ that refolute charaftcr 
and heroic Jii 'gment' of whiv'h Cardinal de Ret/, fpeaks, 
and ‘ which fervea to dillinguifh what is truly honour* 
able and uhTul from what is only extraordinary, and what 
18 extraordinary from what is impoffible.’ With the ge- 
nius, talents, and ambition of Cromwell, he might have 
gone as great a length ; with a lefa criminal ambition» 
he might at Icail have made himfclf maltcr of the revo- 
lution, and have diretU’d it at his plcafure ; in a wordj 
he might have fecirtd the triumph of whatever party 
he ftiould have declared himfclf the leader. But at un- 
fit for fupporting the charadcr of Monk as that of 
Oomwell, he foon betrayed the fecret of his incapKity 
to all the wotld, and was didinguKhed in the crowd of 
ronititutional ringleader* only by his three<x>loured 
plume, his epaulets, white horfe, and famous faying'-^ 
* Trifurrcaion is the moll facred of duties when oppref- 
Jion is at its height.' 

“ "J"he revolution, at the period when the fa£tton 
that had begun it For the Duke of Orleans became fen- 
fihle that he was too much a coward to be the leader 
>f it, and when La Fayette difrovered his inability to 
roii'lnd it, was too far advanced to recede or to ftop ; 


.mJ it conl’nned it'< prngrcls, but in a line that no other- leader tO pUI ai.ibjii| 


number of emilTarica propagated its dodi'.ies among Frsneh /' 
foreign nations, and prepared new conquelts for it. Rcvolutii^. 

“ The National Alfcmbly, the capital, indeed we 
may fay all France, was divided into three very dillinCt 
parties. The moll couiiderablt in nunrber, but unhap-, ' 
pily the weakeft through a deficiency of plan and refo- 
lution, was the party purely Royal : it was adverfe to 
every kind of Revolution, and was foltly liefirous of 
fomc improvements, with the reform of abufes and j)C- 
cuniary privileges : — the moll able, and mod intriguing, 
was the Conftitutional party, or that which was deil- 
rous of giving France a new monarchical conditutloii, 
but modified after the manner of the Knglifh, or even 
the American, by a houfe of reprefentatives. The 
third party was the moil dangrrous of uU, by its dating 
fpirit, by its power, and by the number of profelytes 
It daily acquired in all quarters of the kingdom : it 
comprifed the Democrats of every defetiptiou, from the 
Jacobin dubs, calling tbemfelves Friends of the Confiku^ 
tionf to the anarchs and robbers. , 

** The Democratic party, which at fird was only 
auxiliary to the Conflitutional one, in the end annihilated 
It, and became itfilf fubdlvided into feveral other par- 
tied, whofe fatal ftrug^les produced the fubfequent re- 
voluttons, and may iiill prodtice, many more. But la 
principle, the Qoi^ttationdiAi and the Democtata 
formed two t^Mi^kocmftderate, both 

were dcTiroiia of 0 rmtotilpiiy mid cn^ycd, ail the 
ufual means of awa ^ ‘ ‘ ^ * 

could be of fto ufo V' 


Involution had taken, vl/.. without a military chief, 
with(»ut the intcivcntiou of the army, and to gain IrU 
umplis, not for any ambitious confpirator, but for poll- 
til mI and moral i'V'ovalions of the moil dangerous na- 
tine ; the moll iuited to nnileadtbe multitude, incapa- 
ble <if comprjhtndjiig lhc*m, and to let lot'fe all the 
jnfllori'i. TIk* more violent combined to dellroy every 
thing; and ll eif fatal coalition gave birth to Jacobinifm, 
tl'Jii niril.le rnonder till then unknown, and till now 
II )i liilli(.ieiiHy uiimalked. This monflcr took upon 
itlclf '<*I(uie tu enrry on the revolution ; it dirc^ed, it 
t xi.H'uted, dll the operations of it, all the explofions, all 
tl.c outiagcs : it every where appointed the moll adlive 
l adeis, and, a inilruments, employed the profiigates of 
« very country. Its powci far furpafTed that which has 
btMi atlribiitecl to the inquifilion, and other fiery tri- 
bun.ds, by thofe who have fpoken of them with the 
great til exaggeration Its centre was at Paris; and 
it.-» iiivs, formed by particular clubs in every town, in 
ivtry little borough, overfpread the whole furface of 
tlic kingdom. I'he conftant correfpondence kept up 
between thofe chibs and that of the capital ; or, to life 
their own exoreflion, Jes h’oeietf's pofulaires affiHies a^ee 
la iwf/v— ‘ between the affiliated popular Socie- 

ties and the parent Society,’ was as fccret and as fpeedy 
as that of Iree-mafons. In a word, the Jacobin clubs 
had prevailed in cauiing themfelvei to he looked up to 
as the real national reprefentation. Under that pre. 
tence, they ceufurtd all the autloriiics in the moft inv- 
perions manner ; and whenever their denunciations, pe- 
titions, or addrclTes, failed to produce tn inmuediate ef- 
fect, they gsini J their point by having recourfe to mi- 
furredian, afTaffinatton, and fire. While Jacobinifm 
thus fubjc&cd all France to its controul, an iiamc&le 
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of its pripjplplcs, it , . „ 

fent ^ 

and of op^fite ; thisy \ w-fiSre fcray 

cd. It 

faaioA of of the Demo^" 

ermf ift whfcH ^foutu^ ma^ coiicellionA and ^ 
crificu. ^ ’ . , , - , ' 

Be that as it ipay, l^is abfurd xrpoftitutioo, tit 
everlafting femree of remorfe or forrow to all who bore 
part in it, might* -liaye been gut over without a fliock, 
and led back to the oU principles of monarchical go- 
vernment^ if the Aflembly who framed it had, not fei* 
panted before theywItocSed the execution of it; if/ 
in impofing oh the king the obligation to maintain it, 
they had not deprived him of the power and the mean# ; ' 
and above all, if the certain confequence of the new 
mode of proceeding at the elections had not been to 
fecure, in the fccond Affetnbly, a c'>nfideribie majority 
of jthe Democratic againil the Conditutional party. 

The fccond Aucmbly was alfo divided by three 
fadioiiB, the weaked of which was the one that wilhrd 
to maintain the conftitution. I'he other two were for 
a new rcvuUitian and a republic; hut they differed in 
this, that the former, compoftd of the Briffotins and 
Girondifts, was for effeAing it gradually, by beginning 
with (livelting the king of popularity, and allowing the 
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p'.jHir tn'nd tini;’ to «i\-an Trom its natural atlacli of every polTihlc latitude to llic freedom of tlec- French 
iiitiit to tnonaivliy ; and the l itter, which was the leatk tioiis, decrcid, tliit all its !ncrnbcr 3 fJioiild be ch.mble F-fvo ' utioii . 
lUMTitroue, wasca^rfr to have ihe republic cllab'lilhed as for the iNaiional Convention. - ru/ 

fooii as pnflible. I'hefi! two fa<^tIon<4, havinpf the fame “ From th.it momtnt the Gi’ornirils Juilv loft 
object in view, lhon;>h takirn^ difitrent mads, weic nc- and the iiiofl luember'-, of the Democrat^' pa:t/, 

ceftarily auxHiaritb to each other ; and the pamphlets, fiipfported hy the chib of Jaccbiiis by the new Com* 
I'Mcitationa to coroniotion, and revolutionary meafures mune ol Paris, and hy the 'rribunct!, made the niulvei 
of both, equally tended to overthrow the cunllitutiou of mafttrs id every debate. It wiis cf the iitmoft iinpo't- 
:yQi. aiicc to t hero to inlc the erfninj;- thttiims ; and tins 

“ 'I'hofe difterent faftions, almoft entirely compofed of was fccured to them by the horrible conilcrnaiion which 
Tidvocatea, folicitora, apoftate prieftt, doftora, and a few the mafTacrcs of the sd of Sepieinbtr Itriick through* 
literary men, having no military chief capable of taking out the kingdotn. The terror of being anafllnaicd, or 
the command of the army, dreaded’thc troops, who had at leaft cruelly treated, diovc from all the Primary Af- 
fworn allegiance to the conftitution, and obedience to fembliesi not only the royala'ts anj conftitufionaliftt, 
the king, and who moitjover might be influenced by but moderate men of all pailice. Of courfc, thoic ai> 
their officers, among whom there ftill remained fome ftmblics became entirely compofed of the weakeft n.en 
royalift* •«»> -.f -ii .—.—.it — i*_ a m « 

on t* ' 
the 


ceflTary, o 

rouncii were equally averfe. No mote was wanting' t6 
determine the attack which was dareAed* almoft at the 
fame time, againft alfthe minifterr, tn ord^to conmel 
them to tetire, and to put the king ugder the neeeffity 
of appointjog others (he views 
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thetaidanee of, reimet crea- 
■ (itrear’ tli^ btn^ w*ajr, ma<!lt, fartiicr than 
they nictnt to go,' by the violencie i^lih :whicb the 
fiti4ous of tfift jacobins^ who took the lead in the inffir. 
reaioif, aonduAed all their enterprifes. 'Phe prince 
royal, luftead of being crowned, was ftiut tip lo the 
Temple ; and if France at that moment was not deCh* 
rW a republic, it was left owing to any remaining re. 
fpeA for the conftitution, than to the fear the Icgifla. 
five body was in of raifing the army againft it, and alfo 
tbe majority of the nation, who would naturally be 
a«gry to fee a conftitution which feemed to be render- 
ed fecure arid (lable by fo many oaths, thus precipitate- 
ly ovc» thrown, without their having been confulted. 

“ It was on thefc confidcriiiions that the opinion 
was adopted, that a National Convention ftiould be 
convoked, to determine the fate of royally. Prompt 
in feizing all the means ^lat might enfure the fuccefs 
of this fecond revolution, the Att'embly, under pretence 
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In the flrft quarter of an hour of their fir ft fitting, were 
heard Ibouting their votes for the abolition of rovalty, 
and proclaiming the republic, upon the motion of n 
member wbo had formerly been a pla}‘er. 

** Such an opening but too plainly fiic’ved whal waj 
to be espcAed from that horde of plunderers whi ’h 
Compofed the majority of the Nal!t»nal Convention, and 
of whom Robefpierre, Dancon, Marat, and the other 
ringleaders, formed their party. I'hat <.f the liiif- 
fotios and Girondifts ft ill exiftcJ, and was the only one 
really republican. Thefc ferni-wntchts, glutted \vjth 
the horrors already commit led, fetnied delirons ofar- 
refling the torrent of them, and laboured to introduce 
into the AflemWy the calm and moderati that were 
nectflary to give the new republic a wife and lolid or- 
ganization. But th||.fu per tori ty of tbeir knowledge, 
talents, and eloquence, which their opponents could not 
difpute, had no power over tigers thiifting for blood, 
who neither attended to nor Inffeietl inoiif)iis but of the 
blackeft tendency. No doubt they lo^d occafion for i-|:f*hird 
atrocities Upon atrocities to prc])are the tLrror ftruekrtvolurif. . 
nation to allow them to conin.tj, in its n one, the moft 
execrable of all, the murder ul tiie nnfortuna’c Louis 
XVI ; and that martyrdom was neccnary to bring about 
a third revolution, already brewir.g in the brain of 
Robefpierre. Fear had greatly coiitribiittd to the two 
former: but this was cft'eAed by terror alone, without 
popular tumults, or the intervention of the armies ; 
which, now drawn by iheir conqiufts beyond the froii- 
tiers, never heard any thing of the revoliuion.s at home, 
till they were accomplilhed, and always obeyed the pre- 
vailing fadion, by whom they were paid. 

. By the degree of ferocity difeovertd by the mim- 
bm ot the Convention in puffing fenrenec upon the 
king, and in the debates relative to the couftitutiun of 
1793, Robefpierre was enabled to ir.aik whiih ol the 
deputies were likely to fecond his views, anil which of 
them it was his part to facrifice. 

The people could not but with tranfport rectivc a 
couiliiution which feemed to realife the chimera o’ its 
fovcrtignly, but which w^ould only have. given a kind 
of coniiruAion to anatchy, if the execution of thi.*; utw 
code had not been fufpended under the pretext belong- 
ing in common to all ads of dcfjit.lifm aiid [yranny, of 
ttc fupreme cf the fofify rf ih. j a:.'. Fhis fuipen- 
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fjon was cilVAed, by*tltahlilhing the Provifionaty Go- 
wnmeiit, which, unclcT iht? title of Revolutionary Go- 
vernment, concentrated all the powers in the National 
Convention until there was an end to the war and all 
intefline troubles. 

“ Althoii^rh the faAion, at the bead of which Rohe- 
f[)ierre was, had a decided majority in the Afllm- 
bly, and might conftauenlly have confidered them- 
felvis as really and exclufivcly exerciling the fovereign 
power, he wa% a demagogue of too dcfpotic a nature 
to ftomach even the appearance of fliaring the cm* 
pitr with fo many co-fovertignti. He greatly reduced 
their number, hy caufing all the powers invefted in the 
National Afli mbly by the decrees that had eftablifhed 
the revolutionary government, to be transferred to a 
'•ommiltte, to which he got himfelf appointed, and 
whcie he was lure of tlie foie rule, by obtaining for 
colleagues men lelb ' . ring than himfelf, though equally 
wicked ; fuch as Coiithon, St Juft, Barrere, and others 
like them. This comnuitee, who had the aflurance to 
tlyle thcmfclves the CammiUre of Public Sitfety^ very 
(uon fci/A-d upon botli the legiflative and executive 
powers, and txercifed them with the moft fanguinaty 
tyranny ever yet hemd of. The minifters were merely 
their clerks; and the fubjugated Affembly, without 
Tiuirmur or ohjeAion, pafTcd all the revolutionaty laws 
which were propofed, or rather didated, by them. One 
of tlulr molt horrible and decifivc conceptions was tha^ 
ot ihofe Revolutionary IVibuiials which covered France 
w'iih fcufl '.'Ms, where thoufands of vidims of every rank, 
and iVx, were daily facrlhced; fo that no clafs of men 
(iulil bo free from that ftupefying and general terror 
which Robefpierre fourd it nccefTary to fpread, in order 
to efliihlidi and make his power known. He foon him* 
lelf drsggcd fome members of his own party, fuch as 
Danton, Camille des Mouliim, and others, whofe energy 
and populsrity had offended him, before one of thofc 
trihunalft, where he had them condemned to death. By 
the fame means he got rid of the chief leaders among 
tl'.e Brinrotines and Girondifts; while he caufed all the 
ii.oderatt republican party who were ftill members of 
the AfTcmhIy, except ihofe who had time and addrefs 
to tfcajM*, to be lent to prifon, in order to be fenlenctd 
and execiitrd on the firft occafion. 

III this manner ended the third revolution, in which 
the people, fro/iii with terror, did not dare to take a 
part. In Head of an army of foldiers, Kobefpierre em- 
ployed an army of exiciitiouera and afTaifins, fet up as 
revoliuionary judgee; and the guillotine, ^riktng or 
menacing all heads iiidilcriminately, made France, &6iti 
one end to the other, fubmit to hira, by the means of 
terror or of death. I'hiis was this nation, formerly lb 
proud, even to idolatry, of its kings, feen to expiate, 
by rivers of blood, the crime of having fufTeredhil to 
be fpilt who was the mt>ft virtuous of all their mo* 
narchs. 

** In the room of that famous Baftile, whofe cele- 
brated capture and demolition had fet only ftven prt* 
foners at liberty, two of whom had been long in a ftate 
of lunacy, the colleges,^ the feminaries, and all the reli- 
gious houfes ol the kingdom, were converted into fo 
many ftate prifons, into which were incdLntly crowd- 
ed, fron^cime to tiiue, the viAims devoted to feed the 
ever-working guillotines, which were never fuftcred to 
fland ftill for a day,btcaufc they were at once tlie chief 
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rcfourcc of fupplies for the government, and the inftru- Frenclr 
ment of its ferocity. ‘ The guillotine coins money 
the republic,* was fald iu the tribune by. one of Robe- ^ ** 
ipierre h vileft agents In fa A, according to the ju-* ^rrtre^ 
rilprudeiice of the Revolutionary Tribunals, the rich of/ 
every dais, being declared fuipeAed porfoup, received 
feiitcncc of death, for no other reafoii than that of gi- 
ving the contifcatioij of their property a ihow of judi- 
cial form. 

^ “ Still blood flowed too Howdy to fatisfy Robefpierre ? 

Ilia aim was but partly attAiued by the profeription of 
the nobles, the priefts, and tlie wealthy. He fancied, 
not only an ariftocracy of talents and knowledge, but 
of the virtues, none of wdiich would his irufty orators 
and joimialifta admit, lave that? horrid patrktiftH which 
was cftiniated according to the enormity of die crimes 
committed in favour of the revoluiion. His plan was 
to reduce the French people to a mere plantation of 
flaves, Ignorant, too ihipid, or too pufillinimous^ 
to conceive the- idea of breaking the chains widi which 
he would have loaded them in the name of liberty; and 
he might havv fucceeded in it, had not his ambition, aa . 
iinpauent aa it was jealous, too foon unveiled the inteo- 
timi of refotting to the. guiUotiue to ftrike off the 
ftiacklcii with irmch an maMj pf reptefcivt^iivea rf,- 
the natkm fette^v. or, uAitrf - 

was aboul^' kiu*. JjLL' •' 

ceited.wi’tb 
Tnbuold. tlw, 
ett* ofitlie 
CoAfeiitiont 
Bceil, 
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energy 

biow^ and ' 
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the motletate piity uverdlm^t^ ^flro(ti%*•uiun6f . 
and leiaed the Tvittemc famtx, waa no kf* coa^hett'I^S* 
than tko& which had pveed^ it, and proved the 
conftiwtion of lyjjy. All France «eei»ed at a great 
bltffing a cooAitntion that ddivered them from the re. 
volutiunwy goverament and iu infernal policy. Ikfideat ‘ 
it had, in Ipite of great defecta, the.ineiit of coining 
nearer than the two preceding obei, to the princtplea of 
order, of juftice, and real liberty ; the violation of which 
had, ibr five yean before, been the fbunce of (o many dif. 
aften and fo many Crimea. The royalifta, confidering 
it ai a fteo towarda monarchy, were -unfortnaately fo 
imprudent at to triun^ in it ; and their ipy, aa pre- 
mature aa indiCereet, alarmed the AiTembly to facb *< 
dc^rre, that they pafied the famous law, ordaining the 
Primary AiTembliea to return two-thirdt of the mem- 
bera of the Convention to the legiflative body, which. 

‘ waa 
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was to fucceed that afltmbly It wan thus that 
fpirit of the Convention continued, for the firft year, to 
be difplayed in the two councils. 

In the year following, the bias of the public mind, 
perhaps loo hafttly turned towards royalty, (hewed It- 
felf in the eleAions of the members for the new third, 
fj elearly as to alarm the regicides who compofed the 
Direftory, and the Conveiition«'ilifts, who (I ill made a 
third of the legiflative body ; nor did they lofe a mo- 
ment in dcvifirg means for their defence. 'Fhal which 
appeared the fiired to them was, to publifh notices of 
j)lots among the royalilts, and ar.neic one or more de- 
nunciations, in terms fo vague as to leave room for infi- 
ph'cating, when neceflary, all their adverfaries ; while 
by the help of this impoffiire they procured fome fccret 
information, artfully fabricated, and ever cafily obtain- 
ed through threats or rewards by thofe who have at 
command the guillotine and tlie public treafure. 

** 'rhis mafleed battery wm ready to be opened be* 
fore the 'members of the new third took their feiiti# 
Thefe at firft confined thctnfelvea to Ae fecoiing of a 
cohfttnt majoiity in the two coanctb* in fiivbuV of the 
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the were execrated by the public under the title of rriu '* 
virau* ; and, if requifito, they would have been fapr 
cd by more tbsn 30,000 armed cirizens, who, w'lth 
Pichegni and Villoi at their head, would foon have - 
difjjcrfed, and perhaps brought over, the feeble dctacli- 
ments of troops of the line whiVh the Direiftory had at 
their command. The legiflarivc body, relying too miirh 
upon its popularity, did not fuificieutly confidcr, ihn 
the people, whofe impftuofity iu cvunmonly dcciflve 
when allowed to take advantage in attack, are always 
feeble on the defenfive, and totally unable to wiihfla!»d 
every aflautt mde previous to an infurre^^ion, for it ii 
always eafy to prevent their aPembling. It wns 
this principle that the Direftory founded their ojjorr ■ 
tions, and the 5lh of September too well proven Ik w 
juftly. That day reduced the Itg'flaiive l>f)dv, by ib- 
moft degrading fubjugarion, to a mere dilgufVing ta i- 
catore of national reprefent^tion ; it invefied the D.u i 
tory with the moft arbitrary and tyrannic power, ot-A 
rdlorcd the fyfiem of Rcbefpievre, under a form Ivia 
bloody» hut not Icfs pernicious; for the Kevnlutiorary 
Tribunals which that monftcr bail eftahlifticil, were 
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moderate opinions^ but in a Utile time mry fltlSitg #ag fcarcely more expeditious than the military ones of the 
marked by thp itjpeal DiTie£tory. The power of aduirary and ur.limitfd 

forof ietvdllig' traniportation is, in time, as delbudive as the gui'* 

vrithm' \ tine» without poflcfilng, like that, the advantage c.i cx- 

cufng a fdutary horror, which, by repoverisg the peo- 
ple from the (talc of ftupor and apathy, the conftanv 
elFefts of terror, gives them both rccolltftion aid f ucc 
to broak their chains, 'rhough, in vioUuIng the moft 
eflSmtia! regnlationi of the conftituiion, the Di»'cdo'*y 
obtatTied a temporary coiifiiir.atio J of ihcir power, their 
example pointed out to Bomrparte and Sieyes the path The ifxfh 
which they purfued with infinite addrefs, and in 
they accomplKhed a fixth revolution.** j*.” jr^,veru-- 

Ho^ long the confuliar governmfRit will contiiue, itment. 
is impoflible to conjedlnic ; but we may, without pre- 
fuinp^Ion, venture to predift, that it cauuct be perm \- 
nedt. To the Jacobins and original conftiiutlonalills 
it .uplift be more obnoxious than the old government ; 
bfcanfe Bonapaitc is mjire delpolic than was Lmii? 

XIV ; *nd the royalift*!, though they may prefer the 
vigorous and cornparjtively mild government of one 
man, t^^’hofe talcnt.s are indirpucable, to the ferocious 
tyrafrny, of the lowcft of the rabble, muft look with in- 
dignation at a foreign adventurer fcated on the throne 
of their ancient monarchy. 

RHABDOLOGY, or Rabdoloov, in arithme- 





by cewfin wntert» whofe cautibti (tr audacidiifdefii de*^\ a name given by Napia to a metbod of perform- 
pchd^ klway^'updh tht;' edergy or feebleneCi ofibefo* ingfomeof tiie more dimcult operations of numbers 
preme dhthbrity. It is'the^ fame thing wi^h papujal^ j>J means of ccriiin fquare little rmifl. Upon thefe are 
eommotiobs: they are eafily etcited under a weak gbS. infcribed the fimple numbers; then by ftufting them 
, Vertiment, which does not poflefs the Wifdom to prevent according to certain rules, thofe operations arc pc r- 
of the fpiril to fupprefs them ; but a vigorous, juft, and formed by (Imply adding or fubtradling the numbers 
ftridt^veriiment has nothing to fear from them, The as they (land upon the rods. Sec Napier’s RahMo^l'i^ 
Direftory, compelled to withdraw the larger body of printed in 1617. Sec alfo the article Napier’s Boms. 
troops, which they had thought neceffary to enfure the RHOMB Solid, confifts of two equal and right 
volution they were meditating, difeuvered, no doubt, cones joined together at their bafes. 
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great ability in fccuring the two councils, by appearing RICE (fee that aiticle, and Orycia, EncycL) is 
to dread them : but it was chiefly to the energy ^ ftrongly recommended, in a late publication, as the heft 
their meafnres, and to the concentration and prompts cotredivc olj^rit fiour, of which there is a great quan- 
neld with which they were executed, that they owed tity in Scotland every year, and of courfe a great deal 
their fuccefs. Two days before, the legiflative body of unpleafant and unwholefome bread. The” gentle- 


might, without obftruftion, have impeached, arrefte 
even outlawed, the majority of the Dirc&ory, who 


man, who writes the (hort paper alluded to, direds ten 
pounds of flour and one pound of ground rice, with the 

uTual 


wixiA quantity of yed, to hr placrd, for abdut two 


hours, 

, btftire a fire, and ti cii 

fumed into brea 

id in tlic 

comm 

or: w‘ 

:y. 'flfp aJ'hi’r.i 

i of rice. 

hr Tides 

correct 
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dair/'ged 

flour, ; 

idi’f, he 
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; for 
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though very iiutr 

iti(l\i!i, is 


f) iliv. that it U tliififult to make bre;i(i of it by itftlf. 
HkhAi'i cf Ricfy xii this SuppL 


ihr rice approrcbc8 to matnritv, the M'ater, by fvapo» ' 

ration and abforplion, difappoars cntiiely ; and the 
cr )p, when ripe, covers ^^ruunil. 1 he liril crop or . ^ 

karved, in the fouthirn provinces particulaily, happens 
towards the end of May or !)egKriiin>^ of J'.*ne, 'rh<: 

iiillrument for reaping is a fmall fickle, dentated like a 
iaw, and crooked. Neither carls nor cattle are ufed to 
^*irry the ihcuvcs off from the fpot where they were 


Afl lice is a favourite fubllitiite for bread in yca-i of reaped ; but-^they aie placed regularly in frames, two 
fcaicity, it»Toay net be difagreeabic to our reaulers to of which, fnfpended at the extremities of a bamboo 
know the. method of cultivating the plant in thofe coun- pole, are carried acrofs the (hoiildert of a man, to the 
tries where it is the principal food of the inhabitants, place intended for di&ngaging the grain from tlie ftema 
We have the following full and perfpicuoua account of which had fupported it. This operation is performed, 
the Chinefc prafticc by Sir George Staunton. -not only by a flail, as as cullornaiy in Europe, or by 

** Much of the low grounds in the middle and fouth* cattle treading the corn in tlivr manner of other Onen- 
ern provinces of the empire are appropriated to the talUU, but fbmetimes alfo by fti iking it againll a plank 
ciikore of that grsin. It conflitutes, in fadl, the prtn- let upon its edge, or beating it againfl the fide of a 
cipal part of the food of all thofc inhabitants, who arc large tub fcoiloped for that purpofe; the hack and Tides 
not fo indigerii as to bt forced to fubliil: on other and being much higher than the front, to prevent the grain 
cheaper kinds of grain. A great proportion of tlic fur* from being difperfed. After being winnowed, it is 
/'acc of the country is well adapted for the prcxlaftioa carried to the granary. 

of rice, \,'hich, from the time the feed is committed^ to To ivmove the fkin or hufle of rice, a large (Irong 
the foil till tlic plant approaches to maturity, requires ci^TUien te^el, or hollow flone^ in form fomewhat hke 
to be immerfed iri a fhcet of water. Many and great ika^wfakh is^ied cUhwh^rtfor filtcrrpg waur, is fixed 
r vtis run lluoiigh the fcveral provlncca of China, ,thc .fieilde in tbjf in is 

\iw grounds bordering on thofe rivers arc Annually in- ftrqUi W^tb a 

Tjiidattd, by which means is brought upon their furfacc .levSr, In 
rich mud or mucilage that fertihVes the foil, in the 'the boilt i 

fime manner as Egypt receives its fecundativc quality treadi/ig .u; 
tu){n the overflowing of the Nile. /The periodic^ rains ktai|bta|l)t|i 4 ! 
which fall near the lources of the Yellow’ and the Ktang iiotifig 
rivir^, not very far dittant fiom thole .of the Ganges .foUiEldj^po 
and the Butumpeoter, among the mountains bounding noCJlobifi^ktbc, 

Indij to the north, aui! China. to the well,, often fweli foritri^T.ah 
thofe rivers to a prodigious height, though, not a drop ij;ii otthe 
of rain ihouli.lnve lalleu on the plains through which kiiig\ttp0i^ 

.they afterwards flow. maniief';^^ 

After the mud has Iain feme days upon the plains awciil^ 
in China, preparations arc made for planting them with from 


inannef;:iK 
from 

rice. Eor this purpofe, a fmaU fpot of ground is Jii- intd 
doled by a. bank, of day; the earth is ploughed up; emptj 
and an uptight harrow, with n row of wooden pins ,in h/ 
y he lower end, is drawn, lightly over it by a buffalo, ground-^ 

The grain, which had previoufly been fteeped in dung frefli f|LQ(is< 
diluted with animal water,. is then fowm very thickly puUing up iT 

on it. A thin Iheet of water is immediately brought wliich are 

over it, either hy channels lending to the fpot from a U he former 

fuurce above it, or when below it by means of a chain fecoiid in Ctl^jrw 

pump^of 'Ahich the ufe is as familiar as that of a hoe t^vembeir. T^e giiM' is treated /M W&re |* but the 
to every Chinefc huftyaiidman. In. a few days ibe ffobUe is no lou^r It is tmiled. ^dcf with 

fl:oot.n appear above the water. .In that interva|,.lhe plough, and left to. putrefy in the cai;tb** Thisp 
remainder of the groui.d .intuidcd for cultivation, .• if with the. lit me brought upon .the ground, by inundation, 
flilF, is ploughed, the lumps broken by hoes, and the are the only manuies ufualfy employed in the culture of 
fill face levelled by die harrow. As fo«;i as the flioots rice.*' • * 

have attaineditlic height of fix or feven inehcH, they arc RIDE AU, in fortification, a fmall elevation of earth, 

plucked up by the roots, the tops of the blades cut off, extending ilfcif length wife on a plain ; fcrving to cover 

and each root is plauicd feparatdy, fometimes in Imall a cainp, or give «u advantage to a poft. 
fill rows turned with the plough, and fometimes in holes RinHAu is fometiroes alfo uftd for a trench, the 
/nadc in. no ws^by, a drilling flick focjlhat purpolc. ih^* .earth cf wliich is thrown up on its fide, to ferve as a 
roots wc abc’t half a foct afuocler, vVaicr is brought parapet for covering the men. 

over them a fecond time. ^ For the convenience of irri- RMrt.EY (Dr Glofter), was of the fame family 
gallon, and to regulate ’ts prop ^rtivui, the rice fii;^s .with Di Nicolas Ridley, Bilhop ot London, and Mar- 
are fubdivided by narrow ridges oi chiy, into fmall in lyr to the Reformation. (See Ridlky, Kncyci) He 
clofurcs. Through a channel, in cacli ridge, the w,,lcr was hovn at fca, in » 702, on board the Glouccllcr Ealk 
ia conwyed at will to every fubdiviliou ol the fiilJ. /is Indlaaian ; to which circumffar.ce he was indebted for 

his 













The farmer ienrwtd* .’Ote 

' mvemb«r. 'He i« treated . m bc&K i* twt the 
dabble it no longer |^t. It it tntiied. tmder 
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his Chnfttan namf . 1 le rrceivec! liia education at Win* 
chi-Uer fchool, and thence was eledlrd to a fellowfhip at 
New college, Oxford, where he proceeded 1 j. CJ. 
April 29. 1729. In thole two rtmiuaneft he cultiva- 
.ted an early acquaintance with the miifes, and l?id the 
foundation of tliofe elegant and folid acquirements for 
which he was afterwards iu eminently dillinguiihtd ?.s a 
pot;t, an hilloriati, and a divine. During :i vacancy in 
1728, he joined with four fi lends, viz. Mr Thomas 
Fletcher (afterwards Bilhop of Kildare), Mr (after- 
ward3 Dr) Eyre, Mr Morrifon, and . Mr Jennens, in 
writing a tragedy called ** The Fruitiefa Redrefs,'^ each 
undertaking an adf on a plan previoufly concerted. 
When they delivered in their fevoral proportions at their 
meeting in the winter, ftw readers would have known 
that the whole was not the production of a (ingle hand, 
'i'his tragedy, which was offered to Mr Wilks, but ne- 
ver acted, is ftill in MS. with another called ** Jugiir- 
tha.** Dr Ridley in liis youth was much addidtd to 
theatrical performances. Midliurit, in SulTtx, waS the 
place where they were exhibited ; and the company, of 
gentlemen aftora to which he bel6n^d,coQfiftedchie(l]r 
of his ooadjutorv \n the tragedy already He 

isfaidtohave performed the chara^ra^f Miirc. An* 
tony.. Javier*, ‘ 




tony, ^ 
autMUi^ t « 

by w 



at 

1 742, 
ijg to Xreiand 
rj^ wreutrii far 
jFOfnotion, 
edmtofter, 


Wluck he waa 

tfier at Chrifl>charck, Catfter&iry, 

'Windfoir. Hb .modefty induciag him . to kpve 
choice t)f tbefe to hts patron, the con&oo^eewMi ! 
be obtained none of them.^ ^ Xn 17^3, 02 publiAn^ 

** Li£e«of,Bi(hop Ridley/' in 4to, by fubferipiton, ana 
cleaicd by it as much as brought him Sool. in ihe|mb* 
lie funds. In tlie latter part of his liie he had the 
misfortune to lofc both his fens, each of them a youth' 
of abilities. "I'he cider, pimes, was author of ** The 
'rales of the Genii," and fome other literary perform* 
ancts. Thomas, the younger, was fent by the Eaft 
India Company as a writer to Madras, wltere' he was 
no fooncr fettUd than he died of the finali^poxii In 
*7^*5» H'" Ridley publiHufd his ** Review of^ Philips a 
Life of Cardinal Pt)le ami in 1768, in reward for his 
labours in this controverfy, and in another which 'Fhe 
Coiifcfliouar’ produced, he was prcCcntcd by Archbi* 
(hop Seeker to a golden prebend in the cathedral church 
of bali&ury (an option), the only reward he received 


from the great during a long, ufcfnl, and laborious life, Rlcnzh 
drvnttd to the duties of h:s funi^tion. At length, worn 
out with infirmities, he departed this life in 1774, lea- 
ving a widow and four daughters. H;s epitaph, which 
was written by Biihop Lowth w’lth his iifiial elegance, 
lahiVirts us, that for his merits the univerfity of Oxfonl 
conferred upon him the degtee of I). D. by diploma, 
which is the higheft literary honour vrhicli that kaincd 
body has to bellow. 

RIENZI (Nicolas Gabrmi dc), one of the mod ex- 
traordinary men of the 14th century, was boni at • 
Rome, we know not in what year. Hia father, Law- 
rence Gahrini, was a mean vintner, or, as others fay, a 
miller, and his mother a laundtefs. Thefe perfons, 
however, found the means of giving their fon a liberal 
education ; and to a good natural underflardirg he 
joined an uncommon affiduity, and made great profi- 
ciency in ancient literature. Every thing which he 
read he compared w'ith fimilar paffages that occurred 
within his own obfervation ; whence he m^idr reficc- 
ttoos, by which he regulated his condu^. To thi:» he 
added a great knowledge in the laws and cuiLrub of 
nations. He had irvafi memory: he retained tnuchuf 
Cicero, Valerius Maximus, Livy, the two Senecas, and 
Csefar'a Commentaries efpecially, which he read conti- 
toally, and often quoted by application to the events of 
his own times. This fund of learning proved the bafis 
and foundation of his rife. The defire he had to di- 
ffinguifh himfelf in the knowledge of monumcnul bi- 
ffuiyv drew him to another fort of fcicncc, in which few 
men at that time exerted ihemfelves. He paffed whole 
days among the inferiptions which are to be Found at 
Rome, and acquired foon the reputation of a great an- 
tiquary. Having hence formed wuthin himfelf the inofi 
exalted notions of the jnilice, libeny, and ar.cifut gran- 
deur of the old Romans, words he wa^ perpetually rt‘> 
peating to the people, he at length perfuaded not only 
himfelf, bat the giddy rnob his foliowerb, that he fiiould 
^ one day become the redortr of the Roniuii republic;. 

His advantageous ftature, his countenance, and ih.n air 
of imprjrcance which he well knew how to a flume, 
deeply Imprinted' all that he faid in the m-uJu uf !:ls ar * 
dience.. 

Nor was it only by the- populace that he was a . * 
mired; he alfo found means to isifinnate hitr.Uir ii.t ** 

she favour of thofe w}u> pavtook of the ndminitliaiioi., 

Rienm’s talents procured him to be nominated one 
the deputies fent by the Rr^mans 10 Rope Ch mcmt V 
who redded at Avignon. The intentiun of th dep 
tstion was to make bis HoUatf^ fcufible, h<. w p-ejud:- 
bial his abfence was, as well to himlelf -d» to the lut^rcit 
of Rome. At his hrll audience, our hero cha«’med the 
court of Avignon bv his eloquence and the Ipri^iiili- 
nefs of his converfaiion. Encouraged by fuccels, he 
one day took the liberty 10 tell the Tope, that th«; 
grandees of Rome weic pvowed robbe ns,. public thiev<"-., 
hiiainous adulterers, and iiluitrious profligaies ; who, 
by their example, author LTed the moll hotrrd crime. 

To them he attributed the defolation o( Rome ; « V 
which he drew fo hv<*ly a pidturc, that the bJoly bo- 
ther was moved, and exceedingly incenfed agniiitt tiic 
Roman nobility. Cardinal Colonna, in other itlpe^ * 
a lover ot real merit, could not help comVlcriag the*^' 
repioachtii as refietting nptva lomc of I.js um ly ; an i 
therefore found means ot diigracing R that 

hU 



Ulenzi. 


HIE [ 464 ] 

All into extreme milVry, vexation, and ficknefn, ^vhicli^ iulimiatiugf, 
** joined with indigence, brouj^lit him to an hofpitdl. Ne- 
vertlKkA', the fame hand that threw him down, railed 
him up Hi/ain. The cardinal, who was all compaflion, 
cauied him to appear before the Pope, in aiTurance of 
his being a good man, and a great partizan for jollicc 
uiid equity. The Pope approved of him more than 
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that hia defigu was to re-cflablifh liberty, Uienal* 
jidlioe, and peace, in this maniitr he proceeded di- 
rectly to the Capitol, where he mounted the rolirum ; 
and, with more boldnefs and energy than ever, expa- 
tiated on the mifetie's to which the Romans wetc rtdu- * 
ced : at the fame time telling them, without hefiuuiuii, 
that the happy hour of their deliverance was ut length 


ever ; and, to give him proofs of hia efteem and confi- come, and that he was to be their deliverer, S-egardlefs of 

l.i I i_! L .u.. J . . r. 1 . . f • . . 


fknee, rnade him apoftolic notary, and feat him back 
loaded with favoufrs. 

I 3 eing returned to Rome, he be^an to execute the 
fiindious of hia office ; and by affability, candour, aili- 
dnlty, and impartiality, in the adminiilration of juftice, 
lie arrived at a fuperior degree of popularity ; which 
he dill improved by coiiiinued invedivea againR the 
vices of the gieat, whom he took cate to render aiodu 
ouH as poffibie ; till at lalt, for fomc ill-timed freed^tina 
of rpetch, he was not only fevertly reprimand^,'' but 
dilplaccci. prom this time it was hm cpniUnt 
vour to infpirc the people with a fondnefr for cheir,eil< 


the danger! lu* was txpofed to for the fervicc of the Holy 
Father and the people*! fafety.” After w'hick, he or- 
dered the laws of what he called the good elUblifhmcnt 
to be read: ** affured that the Romans would refolve 
to obferve tbefe laws, he engaged in a fhort time to re- 
eftablifh them in their ancient gtandeur.’* 

The laws of llie good eiUbklhment protnifed plenty 
and &ciiriiy, which were greatly wanted ; and the hu- 
mdutiQil of the nobility f who were deemed conimo!! 
oppreSbraw ; Such taws C'.stld not fail of l)eing agree- 
able, cp ft.'peOple .whp foOiid in them chefe double ad- 
werefore, ‘Venfiptured with the* pkafing 


d^rad hii^ 


c iciit liberties ; to which purpofc he caufed to be }mag., idca!,tg||^^i|}it:^tf tpfw prefent ftrart^ 

up i.i the n.oft public places emblematic piShircsi . ger^w;^ If&cf rioft zealoufly 

preillve of the former fplcndour and prefent decline 

Rome. To thefe he added frequent harangues ‘ .1 i.* 

p>t(hVb‘onfl upon the fame fubje^. In this manner he; • 1 
pruccickd till one party IcKikcd on him only as a mad- 
man, while others carefTcd him as their prott^or. .At' 
iiiigth be ventured to open hiinfelf to fucli as be* . 

.x'vcd male contents. At firfl he took them leparstelyt 
.ifterwards, when he thought he had firmly attached 
i’jllit/u'iit uumhtT to his intereft, he aifembled theni t<^., 
gethcr, and reprefenied to them the deplorable Rate oC 
the city, over run with debaucheries, and the incapacit 
ties of thtir governors to correct or amend them* At 
d r.tcefTary foundation for the enterptiir, he gave them 
an iiilight into the inimenfe revenues of the apoftolic 
chamber : He demor.ftrated, that the Pope could|^ only 
at the rate of foiirpence, raife a hundred thoufaii^ 0 o- 
um hy firing, as much by fait, and as much nM>re by 
the ciilloms and others duties. As for the reft, raid.hcrt 
1 would not have you imagine that i| is without tbe\ 
l'()pc*s coiifcnt I lay hands on the revenues. Alts I 
how many othcrii in this city plunder the effe^s of the 
church contrary to his will ! 

By iliis artful lie, he fo animated his auditors,. titti 
they declaied they would make no fcruple of fecuiing 
thefe tiearurts fur whatever end might be tnoft .cpnve* 
t.ient ; and that they were devoted to thewiU of hien ihdtr^. 
chief. Having obtained fo much, to fecure b{s 
rtiUH from a revolt, he tendered them t paiper^ 


feribi d, ** an oath to procure the good cftabliftiitteflt^^ 
and made them lubfcnbe and fwear to it before dtf* 
nnflld them. By what means he prevailed 00, the Pppe^C 
vicar to give a tacit faiidion to his projed, ia not cer- 
tainly known ; that he did procure that fandfiofl, and 
that It was looked on as a mailcrpiccc of policy, is ge- 
nerally adniittedr ** The 20th of May, being Whit- 
funday, he fixed upon to fancrify in ibme fort his ea* 
terprife ; and pretended, that all he aded v/as by parti* 
cLilar infptratkm of the Holy Cilholl. About nine, he 
came out of the church bare headed, accompanied by 
the Pope’s vicar, fiurounded by ‘'<11 hundred armed men, 
A vaft orowd foUowcrl him with fhouts and acclama- 
tions.*’ The gentlemen confpirators carried three 
tsndarda before himi on which were wrought devices, 





ohUkit«tng^'«t. title, 
tadufitNr !i^)th# WcK vetfed id the 

iR 6 msii hiftory^ he wat njii&vuger tiaihe ex^ of the 
tfibuDitialautherity t apd.as be owed hts elevation to 
the people, be chofe to base the title of thdir txu^i* 
ftratc. He ajkcd k, and it was conferred on him and 
his copartner, with the addition of delivtrers of their 
country. Our adventurer’s behaviour in his elevation 
was at firft fucb as commanded efteem and refpe^t, not 
only from the Romans, but from all the neighbouring 
ftstes. l^ut it is difficult for a perfon of mean birth, 
elevated at once, by the capitce of fortune, to the nioii 
exalted lUtion, to move rightly in a fphere wherein he 
muft breathe an air he has been unaccuftomed to. Ri- 
enxi ai'cendcd by degrees the fummit of ms fortune. 

Richca 
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'Hiew** Richc<» foftened, powfr dazzled. t1i« pomp of hU caval c< 
cades animated, and formed in his mind ideas adequate th 
to thofc of princes horn to empire. Hence hUury in- pi 
vaded his table, and tyramty tot»k pofVcflion of his hea»t. r\\ 
The Pope conceived his deli^ns to he contrary to the in- or 
'tercfta of the holy fee ; and the nobles, whofe power.it 
hod been his conilant endeavours to deprefs, confpired a- uf 
him ! . they fuccecdcd ; and Rien%i was forced to bi 
quit an authority ht had poIT^ed Kttle more than fix 1 m 
months. It wis f precipitate fHclft that he was in- is 
debted, at this jun^^ure, for his lire 1 and to differeat 9c 
difi^uifes for his fubfequent prefervation. Id 

Having made an inefTe^tual effort at Rome, and fu 
** not knowing where to find a new refource to carry an 
on his deligns, he took ^ moll bold ftep, conformable T 
to that rafhnefs which had fo often afiitted hfm in hit oa 
former exploits. Tie determined to m to Prague^ to tnn 
Charles king of the ildmans, ntdltun the yext b^e he . 
had fummoned to his tribunal/* and who^. he forefiisr, ti 
woukl deliver him up to a .Pope hi^^hty ince<ifed 
him. He was accoi'dingly foon i^r leM td Ayignbn/ |h 


courage; the afTocistos of both were pnVfls, who in Ring 
the HClual exorcife of government weic cyphers ; I oth '1 
promifed liberty and plenty to the people whom il)cy 
ruled with abfclute fway ; and hjtli ha\c trampled up- 
on the order of nobility. 

RING, in aitrnnomy and navigation, an infirument 
ufed for taking the fun’s altitude, &c. Jt m ufually of 
brafs, about nine inches diameter, fufpended by a little 
Iwivcl, at the dillance of 45® from the point of which 
is a perforation, which is the centre of a quadrant of 
90® divided in the inner concave furface. To ufe it, 
let it be held up by the fwivcl, and turned round to the 
fun, tin his rays, falling through the hole, innkv; a fpot 
among the degrees, which nrarka the ahituclr required. 

This inftmment is preferUed before the altrolibc, be- 
oaufe the divifiona are here larger than on that iiiilrii- 

R9BERVALUAN MHBs, a name given to cer- 
tain lines ufed for the transformation of figures; thus 
<ad)ed' . from tbtir inventor Rdberval, an eminent French 
IhkthenMittuiant who died in 167^^ aged 76 years. 


and tliere thrown into a he tlMi! lines bound fpaces that arc infinitely extended 

three years. The (Uvtfiduf which are ncvcrthelcis equal to otlicr fpaces 

occafioned by the 'th^ hid thit att terminated on all Tides. 

vThi Abbot Gallois, in the Memoirs of the ivoy.il 
A<:idemy, anno 1695, obferves, thnt the rnetlioirL.T 
‘ traqaforming figures, explained at the latter c:»J of Ko- 
bervaFs Treatifc of Indivifibles, was the fame witli that 
afterwards publiflicd by James Grcgi>ry, in his 

and alfo by Barrow in his LcrU/vu.,- 
OeQtnrfnca $ and that, by a letter of Torricelli, it ap- 
'‘..petr^ that Roberval wai the inventor of this manver of 
ttaifisforming figures, hy nufans of certain lines, vvhi<'li 
tdii’ Torricelli therefore called Robervalltan lines. He adds. 


'rorricelli therefore called Robervalliixn lines. He adds, 
that it is highly probable that J. Gregory fir (I learned 
favj^^ the method in the journey he made to RHu.i in 1668, 
the method itfelf having been kiiown »n Italy from the 
' V* 1646, though the book was not publifhctl till :lic 

year. 1692. 

Jhis This account has been, we think, completely refn- 
ted by David Gregory in his vindication of his uncle, 
publiihed in the Philofophical Traufaiitions of ifiy,;. 
The Abbott however, rejoined in the Memoirs of the 
.^'tbe French Academy of 1703; and it is but fair to obfi n e, 

, that Df Hutton, fpcaking of the controverfy, cxprell'cs 

itnigjt fo the himfdf as if he thought it undecided. 

RODNEY (Lord). In our (hort fkctch of the life 




_ Wt;.;; RODNEY (Lord). In our (hort fkctch of the life 

he hccime ferWragn" of ^Iwart t ipftle giriint offleer {Enryd.), we mentioned with re- 

jiiftice, Ind Vbeirtf.-to 9(tan*ifh«im>(r^meR«Mjldir)k«Sil^ij(iM dor dot having Wrd of an, monument btinjr cred- 
icr proteAing potentetet, end teitifyii^lbverei^ hie honour in his native counuy. We have lince 

cei; after. being aihiterof crowned heads rr^- le^ed that there is a pillar upon the Brythen m rfhiop, 
eftabUlhing the aiicient.tnajeilT and power of tKe'dto* finre, which was erefted to his memory lotitr before the 


.man republic, and filbugall Europe with his fomC'dii^** 
rSfig the feven months of his fifft reign *, after hayibg 
compelled his matters themfelves to confirm him in the 
authority he had itfurped againft their interefta— fell at 
length at the end of bis fecondy which laft^ not four 
Ri'onths, a facrifice to the nobility, whofe ruin he hid 
vowed, and to thofe vaft projedls which his death pre- 
vented him from pitting into execution*.** « 

BMW edit* If the reader perceive any thing fimilar at prefent to 
the rife of this wonderful man to fovereign authority, 
he may perhaps confole himfelf with the hope that the 
modem conful will in all probability fall like the mo- 
dera tribune. Both rofe by difplays of the moll daring 
Suppt. VoL. II. Part 11 . 


pubiicition of our article. 

Having this great man again under our notice, wc 
infcrt with pleafure the following cxtraA of a Icttt r, 
which wc received from an obligt.'*g correfpondent foo!) 
after the publication of the volume which contains our 
biographical Aetch of the Admiral t “ Whatever were 
Rodney’s merits as a naval commander (faya our cor- 
refpondent), there is a more brilliant part of his cha- 
rafter which you have entirely ncglcfted. Prior to his 
fuccefs againtt the Spanifh Admiral Don Langara, the 
Englifh who had the misfortune to become prifoners 
of war to the Spaniards, were treated with the greatett 
inhumanity, and it required mure than a common 
3 N llrength 


Rodney, 

Rucbv.ck 
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ftrenglh of cnnilitutiou to exiO for any length of time which about that time began to atira(fl: fome attention Roe bucfa^ 
in a Spanilh pnron Wlitn the Soanlfh admiral fell in Scotland. While he rdideJ there, he dlftinguiflied v 


in a .'.pamlh pi 
into Uie liands of Hoihiey, he, h«s olficers and fcaimii, 
expcdrrl to rrif.' i wllli the fimc treatment they ha<l al- 
wa\r, iiili’.f'liid, and which tluy would have infli-^led on 
lloflncy, Ills ojficcrp, and Icamcn, had the SpaniaMs 
been liie VK^tors ; but, to their furprile, they found in 
Acimi-al Rodney (and, of cowrfe, in all that were unJer 
his command) a man who fympathife.d in their misfor- 
tune, who minidered to their neceflikies. and, by a hii* 
mane '•nd polite behaviour to his prifoners, loade an 
imp^eirion on the minds of the Spaniards, which could 
not but have its effect in mitigating the fufferings of 
the Englilh in Spanifli prifons : hut he did not flop 
here ; he took an opportunity, when their minds were 
expanded by gratitude (and in a date to receive the full 
force of fuch a rrprefentation), to reprefent to them the 
mlferablc condition of his coiintrymeu who were pri- 
foners in Spu'n, and obtained a promife (which, I be- 
lieve, was pun^tu'dly performed), that Engliihmen, 
ivheti piifoners in Spsiii, flioiild be made as comfortable 

their filiation would admit of. This was a piece of 
fervice to his country which fiircly merits to be record* 
id, and wh eh will exalt him as much in the opinion of' 
good inr-n as the mod brilliant difplay of couraj^e^ which 

a quality as frequently dllcovered in the favage as in 
the ciiltiv:*ltd mind.** 

ROEBUCK (John, M D.), was born at Sheffield 
in Yiirklliire in the year 1718. His father was a con* 
I'idciable n •iimraAuicr and exporter of Sheffield goods, 
who by In I ab'liiies and indullry had acqui»-ed a compe- 
tent fortune. John, his tldell fon, the fubjefi of this 
memoir, was Intended bv hih fither for carrying on his 
own lucrative bufinefs at Slieffield ; but was, from hi# 
i arly youth, irrtTdlibly attached to other purfiiits, more 
c:ilculatcd to gratify his ambition, and give fuller play 
In his powers. .Notwilhilanding this difappointment in 
hi' favourite objeft, his father had liberality enough to 
enc^n:ragc his lifmg genius, and to give him all the ad- 
vantages of a regular education. 

Alter he liad gone through the ufual courfe of the 
grammar f< liool at Sheffirld, both his father and mo- 
tinT bu’ng Uriel dilTcnterri, they placed their fon for 
fomc years under the tuition of the late Dr Doddridge, 
who was at that time mafter of an academy at North- 
ampton, and had jnftly acquired high reputation among 
the dilfeniers. both a* a divine and as an inftru£tor of 
youth. Under the DovHur’s care Mr Roebuck made 
great prolicicucy, and laid tiie foundation of that claffi- 
cal tafte and knowledge for which he was afterwards 
eminently diftinguiffied. It would appear that Dr 
Doddridge had been much plcafed with the ardour and 
cnihuliafm, in the purfiiit of knowledge, difeovered by 
hiK pupil ; for Mr Roebuck, in an after period of his 
life, ufc 1 frequently to mention the fubje^s of conver- 
fation and inquiries of various kindj, In which the Doc- 
tor had engaged him. It was during his relidence at 
this academy that he contracted an intimate acquaint- 
ance with his fellovv-iUidentP, Mr Jeremiah Dyfon, af- 
terwards mucii known in tlic peditical world, and Mr 
Mark Akenfide, afterwards Dr Akenfidc. which termi- 
nated only with their lives. 

Tron'the academy at Northampton he was fent to 
the univerfity of Edinb uigh, where he applied to the 
flwdy of uicdiclue, and particularly to that of cbcmillry, 


hiinfelf much amirur his fcllovvdludcnts iu their literary 
fric.ieties and convcif 'tions. by great logical and meta- 
pliyfieal aciitenefs, and by great ingenuity and refource 
iu argumentation. Tlic late figacious Dr PorterHeld^ 
to whom he had been introduced, obferved and encoyi- 
raged hi# rifing genius, and Wtas greatly inilrumcntal in 
promoting his improvement. "*^hcrc, too, he formed an 
intimate acquaintance with Mr Hojuc, Mr Rohertfon, 
afterwaidsDr Robertfon, Mr Pringle, afterwards Lord 
Alemoor, and levctal other perfons of literary emi- 
nence ; a circundlaiice which produced in his mind a 
partiality ever afterwards in favour of Scotland, and 
contributed not a little to his making choice of it for 
the chief field of his future exertions and induflry. 

After Mr Roebuck had gone through a regular 
courfe of medical education at Edinburgh, being now 
determined to follow the practice of phytic, he next 
fpent feme time at the univerfity of Leyden, -then in 
high reputation as the firti: fchoul of medicine in Eu- 
rope. 'i'hcre, after the ufual refidence and courfc of 
trials,, he obtained a degree in medicine ; and his diplo- 
ma, dat^d :iil| February 1743, has affixed to it the rc- 
fpefii^e naaieiii of 0 |ler^yk> Van Roy- 

viitg 

the eodtif 4^; 
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cumftaitcei; 
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had begun 
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turned tp profefflpn* 

Stioncly he 

conceived bij^ vlesi^’^'^euding its ufefulncf^ and. of 

rendering it fobfetvfeot to the impiovement of arU and 
manufaflures* With this view, he tilted up a final] la« 
boratoiT in his own houfe, in which he fpent every mo- 
ment ojf bis time which he could fpare from duties 

of his proftffioo. 1 herCi in the true fpirlt of his great 
mafter Lord Bacon, of whofe philofophy he was an ar- 
dent admirer, he carried on various chemical proccties of 
great importance, and laid the foundation <jf his future 
projc^.U on wtll-tried and well digefted experiments. 

1 he firft efforts of his genius and induliry, thus 
re£ied, led him to . the dilcovery of cci tain improved 
methods of refining gold and filver, and particularly tp 
an ingenipus method of colle£ling fhe fmallcr particles 
of ihtfe precious metals, which had been formerly loft 
in the piadiical opeiations of many of ihc manufadn- 
rers. By other chemical pioceffes, eairicd on about the 
fame time in hit, little laboiator)', he difeovered alfo iin* 
proved methods of making fublimate, hatltiiorn, and 

fuadvy 




ROE 

RiJcWTc fn^i Iry ot^i*r flilicle's r»r efjiial importanrp. 

ffirivcrl f^tisi'a^tion from thf oxpftiinents up- 
on which fuch clifcovcrits and impP'Vfiritiit were found- 
ed, he next dfgditd a plan tor rendering them beneh- 
cial to himrelf, ant! iifctiil to the public. A great part 
of hi? time bring ftill employed in the duties of his pro- 
ftCjon, he found it ntctffaryr to connect himfelf with 
feme perfon in whom he co'iIJ repofe confidence, and 
who might be, in other refpeils, qualified to give him 
fupport and alfifiance in carrying on hia intended elU- 
blifhmcnts. With this view, he chofe as hia afloclate 
Mr Samuel Garbet.of Birmingham ^ a gentleman well 
qualified, by his abilities, adivity, and enterprifing fpi* 
rit, for bearing his part in their future undertakings. 


iBcn^ 

.ocbuck's chemical 


Their fir ft prde^ was the eflabllftiment of an extenfive 
laboratory at oirmingham, for the 
tioned ; which, conduf^ed by Dr 
knowledge, and Mr Garbet's able and, judicious tnwi 
nagement, was produdiye of tiiaay adfantagea CO the 
manufadhirers of that placed and ox ftich emolument to 
themfelvesf as contributed greatly to the bolducfs of 
their future projeds. That laboratd^ bait 
tliat time, continued at Butningham, and’ b fdt: con* 
d\x&td by Ml* ^ Tsi 
dear 
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After ha- Ward, who attempted lo defeat their pi in, by t 

out a patent tor .Scorl:»ii I, in addition to thtM-nc he )j i ) 
fornuMly obtainti!. In thii attempt lie fade!. Dr 
Roebuck’s difcov< ry was found not to come within ti c* 
fprcificiltion of Dr Waid'i pnteiic ■ 

The Prdlonpans company, convinced that patents 
arc of little av^il in prefrrving the property of new in- 
ventions or difeoveries, in condudling ibcir vitriol works 
refolved to have lecourfe to the more t-ffct^ual methods 
of concealment and fecrccy. By that method they were 
enabled to preferve the advantages of their ingenuity 
and induQry for a long period of years, and not only 
ferved the public at a iniich cheaper rate than had ever 
been done fornitrly, but, it is believed, they tcalized, m 
that manufa^ure, a greater annual profit from a fmallcr 
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mital than had been done in any fimilar undertaking. 
The vitriol work is ftill carried on at Prefionpain; hut 
bnff before Dr Roebuck’s death, he was obliged t>> 
wilndtaw his capital from it. 

. ’ About this lime Dr Roebuck was urged, by fom'* 
of bis friend), to leave Birmingham, and to fettle ns a 
ph^cianiu London, where bis abilitic\<) might have had 
U moro extenfive field of exertion. He had been eatly 
honoured with the acquaintance of the late MaTvpiis oi' 

. I^ocktnghau), who, as a lover of arts, had frequentlv 
.. eUgXged him in chemical experiments at Rockingham- 
bdufe. It was there, alfo, he became .'icquainted with 
A- the late Sir George Saville, and wi*h firvcral oihcr pir- 
Tons of rank and infliiei’cc. His old friend and f* booh 
fellow Mr Dyfon, too, by this time, had acquired con- 
'.‘fiderable name and influence, and prefTed him much to 
take that ftep Under fuch patronage, and with the 
iismt ■ energy of fuch talents as Dr Roebuck pofTcffcd, there 
itCebi could be little doubt of his Toon arriving at an t mi neat 
rank as a phyfKiian in London. But the chcmicdl con- 
cerns, with which he was at that time dt eply occupied, 
holding out to him aprofpe6lof a richer bar vcfl. determi- 
ned him to give up the pradticc of intdicine altogether, 
lai , and to fix his refidence for the greateii part of the year 
Mi Scotland. 

' , . The fuccefs of the tfliblifliment ?t rreftonpans, 
liib^ which had far exceeded thi ir expidbnion, (nablu’<i the 
Dodtor and bis pattner Mr Garbct to plan and exc' 

' cute otbef' works of ftill greater benefit and public uil- 
Seti^rf and Bty* In the profecution «>f his clicmicai fiudics and ex 
lf'iX h^jeVed»' '’Mrimenta, Dr Roebuck had been led to btltow great 


vy yw jvr yvwtv wiw jL/r ivucoucji. iiso ocen ira iv uciiuw great 

who eftabliftied a proftitildc U^it on the jprocefTeSvOf fmelting iioii ftonc, and 

cbvery* Much, however^ Wat ^^tnjg; to Wiadi^^ feme dircovcrics, by which that operation 

acid ^.tmivcrial ufe in cbeiiiiftry« and of extenfive i^tiL . might be greatly facilitated, particularly by ufing pit- 
litjr in the arts, where ^reat quanijitki^of itwere ire^. in dace of charcoal. Mr William Caddell of Cock- 
quired. * The price of it was high, arifing i^in- ehxfer m the neighbourhood of Preftonpans, a gentle, 
great expence of the gbrs veflels, which were made iife man eameftly intent upon promoting maRufadurca in 


,of by Dr Ward in procuring it, and the frequent acci- 
dc)iti to which they were lisble in the proerfs, ^ 

Dr Roebuck had been for fome time engaged in ma- 
king experiments with a view to reduce the price, and 
at length ^Tcovered a method of preparing it, by fub< 


ftitutiiig, in place of the glafs veftela formerly ufed, lead 
ones of a great fixe ; which fubilitution, together with 
Cundry other improvements in different parts of the 
procefs, completely cB'cded his end. 

After the necefTary p eparations had been made, 
Meffrs Roebuck and Garbet tftabliftitd a manufadure 
of the oil of vitriol at Preib-npaiis, in Scoiiaud, in the 
year 1 749. T hia eftabiiihment not a little alarmed Dr 


Scotland, had, for feveral years, laboured, without 
much fuccefs, in eftabliftiing a manufacture of iron ; a 
circumftancc which may have probably contribuicd to 
turn Dr Roebuck’s atteiition more panirulaily to that 
fubjed. As the capital which he and his partner Mr 
Gatbel could appropriate for carrying on ilie iron ma- 
nufadure was not equal to fuch an undtriakiiig, a':J 
chiefty depended upon the profits of their other works, 
their firft intention was to attempt ^ fmall eftablifiuuer.t 
of that kind in the vicinity of their vitiioJ iv'iks at 
Prefionpans. But the Battering piofptds of fuccefs, 
ariii*g horn a courfe of expcMineiUs which Dr J^oe- 
buck had lately made, eiic()U'':<ged ihctu t<> cwtcuJ their 
^ jN 2 
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RofchiuU. plan, and to pr(»jc(5l a very cxtciifivc iraniifa6\ory of 
iron. A fuilicictit capital was foon procuitcl, through 
the confidence which many of their hiciitls icpoicd in 
ihcir abilities and intigrity. In fad, the elUbliniment 
which tliey made, or rather the capital whiclip pave it 
exigence, was the united capital of a band of relations 
and friends, who trufttd to Dr Roebuck and Mi* Gar- 
hc» the munagement of a great pait of tlieir fortune. 
When all previous matters had been concerted refped- 
iiig their intended eilahliHiment, the chief exertions of 
chemical and mechanical ndll, neceHary in the execu« 
tion, were expeded from Dr Roebuck. It fell to his 
fhare alfo to fix upon the heft and molt favourite fitua- 
tion for erediog their intcnsled works. With that view 
I 3 r Roebuck examined many different places in Scot- 
land, particularly thofc on both Tides of the Frith of 
k'orth ; and after a careful and' minute comparifutt of 
their advantages and difadvantages, he at length made 
choice of a fpot on tlic banks of the river Carron as the 
mofi advantageous fituation for the ellablifhment of the 
iron manufadurt*. I’here he found they could eafily» 
command abundacceof water for the ncceffary machine* 
ry ; and in the neighbourhood cf it, as wcU as every- 
where both along the north and fouth-coaffs of the 
Frith, were to be found intxhauilible quarries of hen- 
Itone, limeltonc, and coal. From Catron, alfo, they 
could ealily traiifport their mannfadurcs to different 
« uuiitrics by Ua. 'I he cAinraunication with Glafgow 
at that time by land carriage, which opened up to them 

ready way to the American market, was flioit and 
e.afy. 

Many other things, that reed not be here ennmera* 
ted, fell to Dr Roebuck’s fhare in preparing ard pro* 
for the Introdudion of this new manufadure in- 
to Scotland, parlicuhrly with refped to the planning 
r.rd eredion of the furnaces and machinery. I’o iufure 
^iiccefj in that department, nothing was emitted which 
c.bilily, iiicliiftry, and experience could fugged. With 
tl ij vIlw, lie called to his affiilance Mr Smeaton, then 
1 ) f^r the firil engineer in England. It ^as from him 
iiv received plans and drawings of the water- wheels and 
blowing apparatus, whir )i, notwithiianding all the me- 
chanical improvements which have beqi made fince, re- 
main unrivalled in any of the other iroii-woike ereficd 
in BTii.iin. This vv?s the full introduction of Mr Smea- 
Into Scotland, and was the occafion of various other 
( f the fiiill and experience of that celebrated 
(iignxerin that part of ihe ifland. With the fame 
Nitw, ar.il to the fume cffeH, in a future period of his 
I'pcrutions, he employed Mr James Watt, then of Glai- 
/ )w, ami liad the merit of rendering that inventive gc- 
.tiH, ill the mechanical arts, better known both in thia 
t juniiy and in England. 

The r.eceffdry preparations for the eflablifttment of 
tlic iron. works at Carron were finiflicd in the end of the 
year and 011 ilie ifl January 1760 the firft fur- 

nace was blown ; ai.d in a Ihort time afterwards a fe- 
cond was cre^fed. 

No period of Dr Roebuck's lifi; required from him 
more vigorous and laboiious exertions than that of the 
eilablilhincnL of the C.irron works, ar 1 the firft trials 
of the furnaces machinery. Hih family and friends 
rc!T ember well the aidour and intereii which he difeo* 
vered ; the inceffant labour and watchfulnefs which he 
cterted on that cccsfioii. Every thing was untried, ih»: 


furnaces, the machinery, the materials, the workmen; RoebueSfc. 
the novelty of the undertaking in that country’, its ex- 
tent and dilffculty, and the great (lake at ilfue, w'ere 
circumltaiices that mull have occalioncd much ferious 
thought and anxiety to llic partner, upon llie credit of 
wliofc fiiowledgc and txpi ntnee the Vv'ork had been 
undertaken, lint tK- Dt'Clor had great powers and 
great refources ; and the ^iiit tiial gave fufiicitnt indi- 
cations of future fiicccffl. 

For fomc time after the clUblinimcnt of the Carron 
works, Dr Roebuck continued to give his attention and 
afiiftanoe in the general management and (upei intend- 
ance of them, and with him all meafiircs of future ope- 
rations were concerted. During this periled, fome al- 
terations of great imporL'ince' were fugge lied by him, 
and carried into cffcil. By carefully obferving tlie 
jjrogrefs of fmcUing in tlic furnaces, at firll wotked by 
bellows, befides their being fuhjed to v-irions accidents, 
the Dodkor difcovered the neetffity of rcndeiing the 
blall both ftronger and more equable ; and propofing, 
as a problem to Mr Smeuton, tin* bell method of eftc^- 
ing that end, that ceRbrated engineer foon gave the < 
plan of a blaft by three or four cylinders, which was aU 
wards tried; and fucceeded^even beyond expe^ation. 

When the bnfmefs at Qarron^fd^bjr degrees in|o a 
matter o(‘bldl|MllT;:^atl»^an (cope for the 
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ftood to ba' 0$ \ (ttpeffor Jicy : ; and • as Dr Roebuck 
hachmade himfelf acqbaioted with the mofk improved 
methods of worlditg 01^ in England, and then not 
pm^iifed in Scotland^ he-hnd little doubt of this adven- 
ture turning out beneficial and highly lucrative. *lu tin's, 
however, he was cruelly difappointed. The openings 
of the principal ftratum of coal requited mucK longer 
time, and much greater exf>cncc, than had been calcu- 
lated; and, after it was opened, the perpetual fuccef-., 
fion of difficulties and obliacles which occurred in the 
working and raffing of the -coal, was fuch as has been 
feldom experienced in any work of that kind. The 
refuk was, that after many years of labour and induf- 
try, there were funk in the coal and fait works at Bor- 
rowftounnefs, not only his own, .and the confiderable 
fortune brought him by his wife, but the regular pro- 
fits of his more fuccefstul works ; and along therewith, 
what dillrcffed him above every thing, great fums of 
money borrowed from his tclatiuns and friends, which 
he was never able to repay; not to mention that, froia 
the fame caufe, he was, during the la(l twenty years of 

hla 
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loe^uck. lilt life, ftibjefted to a conftant fucccillon of hopes and 
diTappointments, to a roiirfe of labour and driidprery ill 
fuited to his tafte and turn of mind, to the irklomc and 
teafin^ bufinefs of mana^ring and lludyin^f the humours 
of working colliers, ihit all thefe diflieulties his un« 
conquerable and perfevering fpirit would have over- 
come, if the nevtT-ccafing demands of his (HKil-works, 
after having exhaulled tlie [irofits, had not allb cr>mpcl- 
led him to withdraw his capital from all hiR different 
works in fuccclfion ; from the refining work at Bir- 
mingham. the vitriol work at Prciloiipans, the iron- 
%v’orks at Catron, as well as to part wttli his intereil in 
the projeft of improving the fteam-engiiie, in which he 
had become a partner with Mr Watt, the original in- 
ventor, and from which he had rcaioii to hope Cor fu* 
ture emohiment. 

It would be painful to mention the unhappy conle- 
quences of this ruinous adventure to his family and la 
hinifelf. It cut off for ever the flattering profp^ which 
they had of an independent fortune, fuited to theic edu*^ 
cation and tank in life. It made many cruel enctx>ach* 
nients upon the time and occupation of n man ^hoCt 
mind WHS equailv Sited to eiijm th<i high 
of feienqe, and the die^ 

fit. 'dirMr' 
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tie«r hit fpfriit 

intereft which h«'w^ ■»> «nd K'fleo- 

tion, in the uncommon «g'«hn% 

exhibited. ■' v • ^ n..; 

From a man fo deeply and' fo conftant^ engaged iir 
the detail of adtive buSnefs, many llterai'y edmp^tiona' 
were not*to*be capeAecl. Dr Roebuck left behind him. 
many works ^ but few writinj^s. The great obiedivrliicK' 
he kept invariably in view was to pronnotc arts and ma« 
uufaftnres, rather than to cflablifh theories or hypolbe* 
fes. The few eflaya which he left, enable us to judge 
of what might have been cxpe6led from his talcntSi 
knowledge, and boldncfs of invention, had not the ac- 
tive undertakings in which, from an early period of 
life, he was engaged, and the fatiguing dctaila of bufi- 
nefs, occupied the time for fludy and invefiigatiqn* A 
companion of the heat of London and Edinburgh, read 
in the Royal Society of London June 29. 1775 ; ex- 
periments on ignited bodies, read there i6th Feb. 1776; 
ohfervations on the ripening and filling of corn, read in 
the Royal Society of Edinburgh 5th June 1784— arc all 


the wriiinga of liib, two political pamphlets cxccpuc*, K-.ebutk 
which have bctii publiihed. 'Flic publicaticn <jI the — v-'— ^ 
elfay on ijL'nited bodies Wab occaiioned by a report of 
fome experiments made by the Comte de Bufl'on, fiuni 
which the Comte had irifeired, that uuitter is heavier 
wheu*hot than when cold. l>r Roebuck’s experiments, 
made with great accuracy before a committee of* the 
Royal Society at Londciii, lecin to refute that notion. 

It is the woks and tllablifhmeiits piojeCtcd and cy.e- 
cuted by Dr Roebuck, with the immediate an 1 rrore 
remote cffe£ls of them upon the iiiduflry, arte, and ma- 
nufadurts of Scotland, which urge a juft claim to tlic 
refpedV and gratitude of his country. This liihi t'' » : 
more due frem the difeerning patt of niaiikint’, a', tl.ij 
fpecics of merit is apt to be ovei looked b) th-. I » * v 

the luperficid, and to fail in obtaining its due n . 

'Hie cucumitances of Dr Roebuck were, in this n Tj uv, 
peculiarly hard 1 for though, moil certainly, tl.e y 
jeftor and author of new eftabliibnitr.tR highly i.kin- 
to his country', and every day becoming ino-c lo, )■, 
was, by a train of luifcrtunatc events, obliged to hit'll, 
offihts cottucAIon \vith them, at an unfcaloniiblc u.ii * 
when much was yet wanting- to thtir complete dm', 
and' thus he left othet^ in the podefiior, not (iuix i r n r 
lucrf^uvc advantages now derived from them, hm t\i , 

: ia fome meafun? of the gcreral merit cd' iht- ur.iitn • 

\tifng, to a ccmfidcfable pait of which hr had the nui'. 
imdoubted claim. 

‘ The eftablifltment of the laboratory iit Birrr.iniTlia:! 

\lbthc year *74/1 the firft public exhibition of l)i Koe- 
buck’s chemical talents, was, at that p^uticnlar period, 
and in the ilate of the arts and manufa<^'UM cs at tlmt 
•‘>tkne, highly bent ficial, and fnbiervient to their fnnirc 
/ jtrpgrefs: and the continuance and iucceft ofit, in that 
. piace, is a proof of the advantages which many f t the 
V manufacturers receive from it. Much had already fieu 
"done, and many improvcmtuts n.ade in arts and ni.-mi- 
foAures^ chiefly by the iugi;cilions of that ingermi- 
ty and experience which, in the detail of Luhi.d 
might be expelled from the ji'jjMical artill. Dr 
bt|ck was qualified to iirocced u ftep fun hi r ; tu (i^uct 
experiiTCC by principles, and to rcgidaie the inecha::i- 
cal operation of ibe ailift by the hj^hts of ftinice. ’I he 
efft^s of' that cftablifhment extended, in a pHriknIar 
manney, to all that variety cf manufaaiircs in v^IikK 
gold and filver wctc required, to the preparing of mii- 
tarials, the Cnaplifying of the firlt Iteps, to the la .inf 
^ expcnce and labour, and to the turning to foire ,il- 
,(^nt what hpd been formerly loft to the mumifadnitr. 
ii if well known that, while Dr Rctfcuek rcfidecl at 
Birmingham, luch was the opinion formed of 1 m<; (Ik-- 
mlical knowledge and experience by the principal ma- 
Bufadturersi that they ufually confulted him on any new 
trial or effort to improve their feveial inanutactir.es ; 
and when he left that place, they finccrcly regretted 
the lofs of that cafy-and um crerved communication tluy 
had with him on the fubje^s of their feveral deparc- 
ments. 

On account of fimilar circnmftanccs, the benefit to ^ 
the public, from the eftabliffliment of the vittiol works 
at Preftonpans, in the extenfion and improvement of 
many of the arts, cannot now be exactly afeertained. 

The vitriolic acid is one of the moft unlive agsntj 111 
chemiftry, and every difeovery which renders it che.i|i 
and accclliblc to the chemift mull be greatly fubfervient 

to 
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eftablifhmfpt I'is merity tiiat a l.irfftr capital, aiul ^renter expence 

than was at firft culciiliittd, liavc' bttn fotiiui ncccHary '“"V** 
in lirin^ the wojks at Catron to tlielr ptfent Oate nf 
pdfe^iion; or, that great ahnatims and unprovcmcnla 
hiivc t'dun place, during ihc couifc of loity )iar 8 , in 
a grcpt ?Tid progrtfllvc elliiblifTimnit. In all wmks of 
th?t kind, the expcncc exciids the caU nlalion. /I'hc 
un'^Vrlakers, even of the lattft iron workb which have 
been ereCUd, notwith (landing all the advantages ob* 
taincd from recent experience, will be ready to ac- 
knowledge, that, in thefe refpi'^s, there is little room 
to blame the original proje^ior of the firft tftabliibnient 
of that kind in I'.cotland. But ih.c bell, and moft in* 
fallible proof of Dr Roebuck’s merit, and of the found 
principles on which thele wu’k.s were eft abliftiid, is tlic 
prefei.t profperous ftate of that eftablifhtnent, the gieat 
perfection of many branches of their iranufaetures, and 
-particularly the many ixtetifive and fiouriftiing iion- 
wovka which have lincc been eie£ted upon the model 
of Carron in different parts of Scotland,* at C’leu^h, 

.Clyde, Muirkirk, and Devon. It cannot be denied 
that all theft works have fprung from the eftablilbmcnt 
^at Carron, atnl are ultimately founded upon the know- 
ledge and experiecco which have been obtained from 

” • /• j* r- 
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to Ifie progrefi of that fclonce Py the 
at Prclloijpans, the price of that valiiuble acid was r€- 
duccil f»^oin (ixtotn to four pc* oe />cr po’ind. It is to 
Dr !<(nbuck. thnifore, thjt ch-'niifts are inde^'t'^d for 
bciT’g ill ponVihon of a cheap acid, to wliich th^ y can 
liiv'.* ••icj'iiif’e in fo many procffTes. 

lint Dr Roebuck’s objtel in tliC profecuticn of that 
felicnie, was not fo much to ficilitats: tlie chnnift's la- 
bour. as to render that aci.b in a much higher negree 
til in it had foimcrly been, fubfervient to many of the 
priifllral arts. By rtnd.frlng the vitrlt)lic arid cheap, 
great life came to be made of it in preparing tht muria- 
tic acid, and Glauber’s falls from common falts. Its 
life ha' been farther extended to many metallic procef- 
ft’s ; and it has lately been crrplnytd in ftparating filver 
from the chpping'i of plated copper, the ufc of which 
IB very extenfive. 

The projedl ard cftabllftiment, however, of the iron- 
vro^k* at Canon, the moft exterlive cftablifhment of 
that kind hitherto in Britain, muft be confidtred as Dr 
KoihrekV principal work The great and increaftng 
danarid for iron in the progreffive ftate of arts, n-anu- 
f -cturcs, and commerce in Britain, and the great fums 
0'' mo’iev fent every year to the forth of Europe for ^ 
fl . t article, turned the attention of chemrfts and artifts *tbemf or^Oycrfceii of thefe 

t > the menns of promoting the manufa^lure of iron, at 
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with the view of reducing the impoitation of it. No 
pr Ton hai a better founded claim to merit, in this par-,' 
tic ihir, than Dr Roebuck. The fmelting of iron by 
pile :il, it is indeed believed, had been attempted in Brl- 
iii'n in the bej^Inning of the laft: century. In the ixtlgn 
of Jinres I. ftvtral patents feem to have been granted 
fnr m.iklng hammered iron by pitcoah particularly to 
the Hon. Dud Dudley and Sinmn ‘^tai levant It does 
not appear, however, that any progrefs had been made 
in the manuf.i£turc in conrcqucnce of thefe patents. In 
later times trials have been made by fo many different 
pcifons, and in fo many difl’ertnt places in England, 
riraily about the fame time, that it may be difficult to' 
fay where and by whom the Erft attempt W'as made, 
paiticnlaily ar. the difeoverers of fuch proceCes wifbed 
to conceal the knowledge they had gained as long as -or no di 
they could. But Dr Roebuck was certainly among of iron, flto 
the firft who, by means of pitcoal, attempted to refine of lite-^yeirm 
crude or pig iron, and to make bar iron of it, inftead ~ 
of doing it by charcoal, according ti> the former prac- 
t>e: ,\nd he was, w ithout ail fpieftion, the petfon who 
iiitiodiiced that method into Scotland, and fi^ft %fta 
blilbed an extcnfive mar.iifaChuc of It. It is not meant 
to aferibe to him the foie merit of the eftablifbrnent at 
Carron. No man was ever more ready than he was to 
do juftice to the abilities and fpirit of his friendn and 
paitntrs Meffi s Garbet, Caddcll. &c. who firft embark- 
ed with him in that great undertaking. But ftill it may 
be laid with truth, that the original projett of the iron- 
woikv at Carron, the chemical knoxviedge and expe- 
fit nee on which they were founded, the complicated 
calculations which were prtvioufty required, the choice 
of tlie fituation, the gciietal coiuluit and direftion of 
the buildings and machinery, the fuggeftion f many 
occafional improvcmeuls, logtiher with tlw removd of 
nifiny unforefetn obftacles and ilifnculiit s, -.vh id i ot cur- 
led in^lhc infuiit llate of that eft ihl'.i.mt m, were, in 
great miiifuTC, the work and labour of Dr Rothu^ • 

Nor can it, with the kaft (haduvv of juiticc, detrad iroiu 


of Carron. 
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, . . throughout ill 

Europe of manofsidure 

of iron muf^ ^erjtfor^'^tmue to iocreafe ; and Scot* 
land, abound{Qg.«ye|^herc in ironftonc, pitcoal, and 
in cc mihand of .water for machinery,’ has the profp^ of 
obtaining the targeft fiiare of it. * 

To the'vftabbftiment of the Carron w’orks, and to 
the confequences of that cftablifliment, may aferibed 
alfo the exiftence of other public works in Scotland of 
great importance and utility. The opening of a com; 
1: uiiicatioB by water betwixt tlic Forth and the Clyde 
hdd long been proje^ed, and frequently the fubjeft of 
conveifation in S cotland, but nothing in fi^ had been 
atiempicd. The ciUblilhment of the iron-works at 
Canon fcion calk'd fortli fullicient intertft and enter- 
p if( to bring about the execution of this, grand defign. 
‘Some ihe partners of the Carron company, foreice- 
■’ g tilt sulvaniagcs they would derive from fuch a com- 
miiiric'itJ'jM, pa^pofed, at their own exptnee, to exicute 
a 1 .ill cand ; and, after taking the prepai alary tteps, 
ciiial(> urplicu to Bariiainent to obtain authority for 
that purpose. But the project of the fmall canal not 

meeting 



BoeSncIr. 
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wiih the anprohalioa of fi>mc !ioblemcri and q’lencLS 


' Sroilant!, t)iey oppofe*! the 

bill, and oMii^fd ilu’nif lvLS to 4 i^n- itrr canal, 

whi'di has r’ov/ been miny years fimdu- l, and is found 
to be of the a’^Vinta^i* to iho ini'h* a* d com* 

iTierce of Scotland. The merit nf this iiiKkrtaleing ia 
notancant to be aferibed to Dr Koebucic, exceptin-r in 
fo far as it ncccffknly arofe from the tlLtblifbment of 
the Carron company, of which he was the o’‘jgi?ril 
projeftor ; and it may reafonably be doubted wheUier, 
without that cftablifliment, it would have yet taken 
place. Several other canaU have, finct* that time, been 
executed in different parts of Scotland, and other very 
important ones arc at prefent project'd. 

The different effabliffiments which Dr Roebuck made 
at Borrowffounnefs in carrying on the coal and fait 
works there, though ultimately of no advantage to him- 
felf, were attended, during the courfo of thirty years^ 
with the mod beneficial efRdls upon the trade, poppla- 
tion, and indullry of that part of Scottaiid. They were 
the means alfo of adding very confideraUy to the pub- 
lic revenue. Previous to the time thefe works fell cm- 


ROE 

in his charafter, great prompti- Roebuck. 


was adde 

liirle and fommfi in dicifion. w^trongly and early im- 
p'-effod with the [.real impen lance of appl) ing chemical 
and pliNf'cal knowledge to the uf I'lil aitj., to the meli- 
oialion of civil life, he nev^r loll light of that favourite 
\icwr an.l difeovertd great boldiulti and rdource in the 
means and expeditnts which he adopted to promote it. 
He was certainly mafier of tire heft philofophy of che. 
miftry known in the carher parts of InV life ; and though 
in every ftage of that fcicncr he marked and underllood 
the progrefs of the difeoveries, yet his numerous avoca- 
tioni did not permit Wm to follow them out by experi- 
mental proce^es of his own. Upon tli.it, and indeed 
almoll upon every fuhje^, his mind 1 caddy grafped the 
moft ufeful and iubdantial points, and enabled him to 
throw out fiich hints and by pothefws as marked him the 
man of genius. 

During che courfe of a regular education, both at 
Edinburg and at Leyden, Dr Roebuck Itudicd the 
daffic authors with great attention, particularly ilie fii- 
ftoricaland political parts of their woika. Upon thefe 
fobjeds he had read much, fclcdltd wtiK judgmenr, and- 


<3er Dr Roebuck’, management,' thef 'pro4HC<d no ad- waa well acquainted with the faAa and plulofophy of 


vantage either to the to.the.>^yei)tiU9fak or 

to the pohlid^' ^nk;% tbein 

^int' 

“ <i«r 


of 



'krtft'. 


ledge to dthersa ' At aft tifhcv: iDf out 

Kberal encouragement to riling g^atOt and ioduffrious 
merit ; and fpared no eapence la making triah of im;* 
provemeffts and difeoveries which were conneded with 
the different projects and works which he was earry^ 
ing on. • . 

Such was the a&ive and ufefol lift of Dr Roebuck', 
a man of no common caft, who united, in a very high 
degree, a great number of folid and brilliant talents, 
which, even fcpavatrly, fall to the lot of but few indi. 
viduah. Dillinguifhcd by an ardent ami inventive mind, 
delighting in purfuit and iuve^ligation, always afpiring 
at fomething beyond the prcfciit flatc of fcience and 
art, and eagerly preffing forward lofomcthiT'g better or 
more perfed, he thus united energies the moll: jiowcr- 
ful with the moil unwesiicd and perrevenng indullry. 
To that peculiaiity of inragin-uion, h' iitud tor feiin- 
ti^ic purliiit, which readily rrinbints and m ites, which 
ffeadily prtfcivcs its combiintioiis before the eye uf the 
mind, aud quickly difeovers icldtiun^, itfialu, and conic- 


andent governments. This taflc he carried with him, 
and improved in every period of hi? life, and in tve- 
rj fftuation. It abundantly rewardcl him for the ear- 
Oeftnefs and diligence with which it had been atq.jired. 
It became his favourite rcfource, and indeed cm. tif the 
chief enjoyments of his life. PofTeffing the luppy ta- 
^ vfcat of turning his mind from ferious and fatiguii^g, lo 
Wr-a: tl«gsnt and recreating purfuits, it was no unconin.un 
, thing with him to return from the laboratory or the 
* .!ooalpitf and draw relaxation or relief from lume one or 

^ ‘ ‘ other of the various ftores of claflical Itaniin/. 

No man was better acquainted with the idllory c* 
% 'litS’ country than Dr Roebuck, or more rid.ui.cd'aiiJ 
..revered the conllitution of its governuient. By temper 
iWid education he was a Whig, and at all il’iice entcic.^ 
with great warmth into the^political dilput^'s and con. 
ItxivtTlies which agitated parlica in the diMer-..nt j '.liovlj 
‘of his life If the natural waimth of h’.i, icmpt-, and 
Us entbufiafin on thefe fubjea.s led him. on fmn. occ: 
iions, beyond the bounds ofcindiJ argumcr.ut'uii, hi’ 
<^tck lenfc of decorum, and his ptrrccl habits uf 
mannera, produced an immcdaatc atouenKwii, anrl 
the rights of elegant and poli.htd euiiV! - Lt ’U!i, 

The general acqu’dinunce which Dr h'll 

Sicquired with natural and expefimcnlal lu- 

. gather with his clalTical and political kno.victi.^-c, i.-n- 
aered him an sga’Cable companion u the ka.i.cJ 
mod of every department, and proemte! him ihc attach* 
naent and fricndlhip of many of the lint litaary cliHinc. 
ten in BrilaiQ. With his friend Dr Black iie Lved till 
his death in cUfe habits of iutimacy ; and he uiien re* 
knowledged, with much f»-anknde, the advaptages wlc.ch 
he derived, in his various -purluits, f om a f.cc and uu- 
referved communicatiun with that emiecnl c*.cr.n‘t. 

'J'hc aimaldc dilpolitionb of I'enfibiLty, hamar.iry, a 1 * 
generulUy, which llroiigly marked his chaia,:tci, ui t 
general intercourfe offocieiy, weic pecoharly .piacne : 


and exucifed in the bofonv of his tuir.ilv, and in the 
circle of his friends, in the various relaiioii^ ui hu/lMiirl, 
father, fricnl, or ir.affer, and in the diici.ar.;e rc- 

fpt Clive durif, niin-.g from thtni, it wu d ! nr t be t liy 
to do j iihcc to hJb tbaraCltii or to dett; r.i.q'. i.i wbicii 
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nier. of them he moft excelled ; nor mull It be lorgot, fur It ROLLOCK ( Robert), the firll prlpc‘j»»l the 
reftcacJ much honour on his be icvulcnt heart, that his ru!le‘^e of Edinburgh, was the fon of David Rol’ock of 
workmen ik)! only I'uund him at all times a kind and houfe^ n •, :n it is now written, in tlic ne:|rh- 

indnl^^ent mailer, but in:\nv of them, wh«ui thtii cir- houihooil of Stirlir.jr. He was born in 155 c ; and 
c iimllanccs required it, a Hcilfiil and compalfionatc phy- learned the rudiments of tlic l^atin tonv^ue under one 
licl.m, who cheerfully viiitcd the humblell leccflls of Mr Tlionus liuehanan, v^ Iid kep*^, fays Archbidioii 
jioverty, and who attached them to liU fcrvice by mul- Spoltilwood, a famous fchool at that lime, and was, 
tipliel a6ls of generofity and kiiidnefs. according to Dr Mackenzie, one of the moft eminent 

ROEMER (Olaus)» a noted Danifh aftronomcr grammarians in Scotland. Where Mr Buchanan kept 
and mathetnaticlaii, was born at Arbufen in Jutland* his fchool, neitlicr of thefe authors ha.s informed us. 
1^4^ ; and at 18 years of age was fent to the unlverfity From fchool Mr Rollock was Pent, wc know not in 
of Copenhagen, He applied afCduoufly to the ftudy of what year, to the univerftly ot St Andrews, and ad- 
thc mathematics and aftronomy, and became fo expert mitted a ftiuh-nt in St Salvator’s college. lUs pro- 
in thofc fcicnces, that when Picard was font by Louis pefs in the fcicnces, whicli were then taught, was lo 
the XIV. in 1671, to make obftrvitiona in the north, great and fo rapid, that he hwd no fooner taken his de- 
he was greatly furpiirci and plcsifcd with him. He en- grcc of M. A. than he wxs chofen a proftflbr of philo- 
gaged him to rcinrii with him to France, and had him fophy, and immcdiatily began to read leAures in S: 
prefeaicfl to the king, who hoiur.irel him with the dau- Salvator’s college. This mull have been at a very carl^ 
phiii as a p>j|)ii in inathematies, and fettled a penfion no- period of life ; for he quitted St Andrews in the year 
cu Iiim. l ie wan joined with Picanl and Caftiai, in 1; 8.^, when, according to Mackenzie, he bad taught 
unking aftrouomical obfervations ; and in iC*j 2 he was philofophy for fomc time in that uiiiverlity. 
aclii 'cted a member of tlic Academy of Sciences. Not lon^ before this period, the magiftrates of Edin- 

During the ttui years he refilled at Paris, he gained burgh having petitioned the kings to ere^ a imivetfity 
reputptiou by his difeoveries; yet it is fiid he com- in that ciCjT^ he granted k charter under the great 
p!,',! :v‘<l afLcrwnrds, that his coadjutors ran away with f<^), ,of a uniyerhty s 

ihr iruumr of *my things which belonged to him. and 

T'^C.'rc it w.is th.it Rtn fiur, foil of any one, found oUt ^ /.. ' .s,. 

ti l* M*u*rity witli whicIi light moves, by means of the 
tellur's j of Juplltr’s fatellites. He had obferved for 
ir.'j year^, that when Jupiter was at his greateft diftance 
fr .!'i ih- ca* th where he could be obferved, the emer- * 
fmiu lii ii!'* lirll fatcilito happened conftar.tly 15 or 1 6 
l iter tha*.: tho calculation gave them. Hence 
iss.' CO. i.I'uleJ, that the light relle^Hed by Jupiter took 
u:i ’lii« lime in running over the exetfs of diftance ; and 
(O’ i'e nienily that it took up 16 or 18 minutes in run- 
liirig oxer the diameter of the earth’s orbit, and 8 or 0 
id coming from the fun to us, provided its velocity was 
marly uniform. This difeovery had at tirft many op- 
ptders ; l:nt it wa’? afterwards confirmed by Dr Bradley 
in rhi^ molt ingenious and beautiful manner. ^ 

fi loSi Rociner xx^as recalled to hia native country 
'1/ Criii^^.nn the VrK King of Denmark, who made 
him pod' n’nr of aitsonomy at Ch>pciihag'en. 'I'he king 
cinploy*:d him alfn in reforming the coin and the archt* 
uctiiR-, in regulating the xvcights ami meafures, and in. . 
rntr.fi:ri:i^’ and Invhig out th* higli roads throughout In thc ycnr I 5 j}ai agd Others were 
the kinj-d'ju; ('ffiees xxdiich he xlilcharged with the appointed parliament to confer with 

grentHt errciit aiu I'atLfaO'tion. In emifequence he was the popifh lon)s ; and in the next year he was one of 
hf)nonrxd by the king xvilh the appointment of chan- ihofc who, by the appointment of thc geiicrdl alfcmMy 
cf llor of the exchequer and other dlgnitie.4. Finally, he of the diurcb, met at Edinburgh in ihe,moiuluof May^ 
becam'j counfellor of ftafe, and burgomaftcr of Copen- and prefented to his fhajelly a paper, entitled, Tiv Jan»> 
fiagen, under Frederic the IV. thc lurceffor of Clirif- gers which^ through the impunity excommunicated 
riun. Rocitut wAJi preparing to publifh the refult of papists, traffickers with the Spaniards, and 
Ids olifervations, wIkti he died f]»c iQlh of September other enemies of the religion and ejlate^ are imminent to the 
1710, at 66 years of age : but this lofs was fupplied by true religion profejfed within this realtn^ hk Alaffy^s prr» 
liorrubow, hi.s difciple, then prou flor of aftronomy at crown^ and liberty of this our native county. His 
Copenhagen, who publiflicd, in 410, 175.^, various ob- steal againft Fapifld was indeed ardent; and he licciiis to 
fervations of Jvoemcr, with hi method of obferving, tin- have adopted that judaical doArinc, which was cnibra- 
dcr the titk of Bitfn /iJlronom\x,*^W\^ had alfo printed ced in fome degree by all thc refotniers, tliac it is thc 
various aftronomical obfervatioua and pieces, in fcveral duty of the civil magillrate to punifti idolatry with 
volumes of thc Mernvjirs of the Royal Academy of death. 

ihnVncA at Paris, of the iuttitution of 1666, particularly In the year 1595 he w.i« nominated one of the com- 
v >l. I. and r 0. of th.il collc"t»'M;. ^li^^o^.er^ for the vifitation of colleges. Thefe com- 
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miffioncrs were empowered to vll’it all tlie collepfea in 
the kingdom, to iiujuire into the Ciurtrine and Ide ot 
the leverul inaltcrs, the dircipliiK* uled hy them, the 
Itatc of their rentp and livinir, and to make their report 
to the next afTernhly. 

* In I ^96, the fadious behaviour of fome of the ini- 
nillcrs havin^r drawn upon them the jult refentraent of 
the kinjj, onr prineipal was employed, on account of 
his rnoderation, to foften that refenlment, and to turn 
his raajefty’s wrath ap;ain(l the Vap'ijh ! In the year 
1597, he was chofen moderator of the General Aflem- 
bly — the hij^hell dignity in tlie Scottifh chuich; and 
lie had the inHiience to get fome great abufes redrefled. 
Being one of fourteen niinilKTs atipointed by tin's af- 
fembly to take care of the affairs of the church, the 
hrlf thing which he did was to procure an a£l of the 
legiflatnre, icftorlng to the prelates their fcati in par- 
liament, He had here occaiion for all his addrefs \ for 
lie had to reconcile to this meafuic, not only fuch 6? the 
mniHlers as abhorred all kinds of fubordlnauon in the 
church, but like wife many of the lay lords, who were 
not delighted with the. profpeft e# affoctlrles in 
parliament, the Seotcb prelat^t' wie at that pe- 
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8vo, Gell^:•.M, t ^ 10 Cert-ihi Sermons on S*vt'r.d 

Places of S: lanl’p r]pi;l!c.i, ‘'vo, K linbuvgh, 1 
1 1 . A Commentary u;)t»n the Kpidl: to the ColoOii 'o, 
8vo, pubhllu'.l at flMicvct, if) 12. A Logical A- 
njl)fis of the r.jnllle to the Hil rcvv'i, 8vo, 11 jinburgn, 
1(^05. 13» A Logical Analyfis of the LpiiUc to tin; 

Galatians, 8vo, London, i6c2. 1.4. A Commentary 

upon the Two Firll Chapters of ilic l^rd LpilUe of St 
Peter, 8vo, London, 1^)03. 15 and 16. A Treatire 

of Juflification, and another of Excommunication, botli 
in 8vo, London, 1604. Ail thefe works, except the 
fermoDS, arc in Latin. 'Fhat Principal l^olloek v : ] 
held In high' eftiroKtlon in the college over wlilcl h.e 
ptefidcd, is made at lead probable by the followings 
taph : 

yi Roliore^ extinRo^ Urh majla^ ytcatlfmiu mrjl •'7; 
Fa iota extquits Scotki mcrfia tuU. 

Uho in U nblfis dederat Dcus omuli, in ;;»/o 
TV Deuj eripuh omnia qu^ dtrlent. 

ROSES Otter (or efTential oil) or. Ju the ru- 
cj^ek^adta^ pnder the word Rns."s, we have given ov.r 
receipt for making this very high-priced pciluine ; a .1 
wc fhall here give another ; which, wljeilier it 1j. it) el- 
fe61iial or not, is at lead furplcr ivii Ki), expenfivc. Jt 
13 by an ojffjccr who waa in the eomitry win re th^ /’ 
is prepared, and who abided in niuki:<;; it hiinLlf; an . I 
13 as follows : 

“ Take a very large gla/.rd can hen o** done jar, or a 
felrgc clean wooden caik ; fill it with the leavr ? of 
, , ,, . .flowers of rofes, very well picked, and Treed iiom . ’1 

' feeds and flalka ; pour on thrm is mm h pure fpring 
“ water as will cover them, and fet the ved’J in the hin, 
rh in the moiming at fun-vife, and let it dand till tlie c/ei- 
i| then take it into the houfc for the Jiight ; txpofe 
it, ifi this manner, for fix or feven fiicccnive chiys, kmJ, 
at the «i)d of the thud or foiiith day. a number of pir- 
tides, of a fine yellow oily matter, will float on the fur- 
face, which, io two or three (Lvs more, will gather 'u- 
\ to a feum, which is the otter of rofes. 'riii< i«» lalvcu 
up by fome cotton, lied to the end of .1 piece of ll ek, 
and fiJoecKcd with the finger aiu! thumb into a Im.ill 
iurs 'phial, which is immediately wdl flopped ; andih.i., ii 
.^ 4 ^ JfCfcited for fome fuccdlivc evenings or while any of 
tl^s fine elfential oil rifea to the furi'ace of the. aatn .’* 

„ ibbrgh# J *U" Dr Donald Moiin>, who communicaitd this uceipt t u 

life <if; Efeftad Edinblirgh,. ; the Royal Society of Edinburgh, fays, that he ha , be. n 

, A Commentary oh tlWMEpfftfcs <>f ; St Paid ioformed, that fome few drops of this eiT-nt'al oil hivi 
to thcTbeflaloDians and Pbtleraon, 8vo, C<m^Va, i59y. / mre than once been collcded by 'liiiilhitiuu in Lou. 
‘8. A Commentary upon Fifteen Sdeft Pfahns, 8vp, don^ in the fame manner as the tlTemial oils of other 
Geneva, 1598* 9. A Commentary on the Gofpd of plants, 

St John, with a harmony of the Four Evangdifts ujma ROTA ARisTarcLicA,or /lnjhtk*s Whed, dLMiDtts 
the Death, Refurreftion, and Afccnfion of JefusChrifti a celebrated problem in inechanicK, coned ning ihe mo. 
* SupfL. Vdfc. 11. Part 11. 3 O il.ju 


or.i. 
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(a) The conftitutlon of the Scotch church was, at thb period, a llrangc fyftcm of inconfiftenry and contra - 
didion. It wari, in fad, prclbytcriaii j for ccclefiadicil difcipline was adminiltcred then, as at prefer. t, by kuk- 
feifions, prefl^yicries, and general affemblics ; and there was not a reformed bifhop in the kingdom. \V!u li.er 
provincial fynods were then in life, the write# of tliis note does not at prefent recollc^L The king, ho/tvei, 
who was meditating the reftoration of epifcopacy, conferred the cflatcs, or part of the ellatcs, belonging to the 
different fees, upi>n the molt eminent parochial miniders, and dignified them with the title of bifbopo ; jliough it 
does not appear that they had any jurifdiAion over their brethren : and though they were ce’^tainly not ex ejjl 10 
fo much as moderators of the prefbyterics within the bounds of which their churches were fituait i. fhefe wcic 
the men for whom Mr Rollock exerted hiinfelf to obtain feats in the pailiamenc. 
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■'> ti'Hi or ii.rntMii of a uiuti ctl)out in :\vs; fo ci'.lled bc- 
* « by ’\ri;lo!!c. 

"J'I'c i^KK'uUy 's While a chclc inakt » :i nvii- 

hU’.tui V r i: I ciiitre, atlMinclTi r at the lame time in u 
r- aloui; :» plant, it tkioiihcB, iiii that pline, a 

1j:i ' is e<|ual to its circumtVrcnre. Now it 

tills eircJt, s\hhh n.ay bo called the deferent, carry 
\vith It cui'jilur I'r.dicr cirele, roiiceiitric with it, like 
the ii:ivc of a Cfiieh wheel; then this little circle, or 
rave, will •ie^'enbe a line in the time of the revolution, 
whMi fliall he equal to that of the lar^-e wheel or cii- 
» if'iJ. Tei:(;e ithlf; bccaufc its Centre advanoes in a rij^ht 
> :ie Tic fail as that of the w'hecl does, being in reality 
tbe fame with it. 

'The foliitinn given by Aridotle, is no more than a 
poful explication of the diihciilty'. 

Galileo, who next Uiiempied it, has recourfc to an 
iufnite numbei of in'iiiieK little vacuities in the right 
line defeiibed by the two circles ; and imagines that 
♦he little cirele never applies its circumference to thofe 
vjv iiities ; but in rtailty only applies it to a line equal 
to its own cifciiinfcre'.ce ; though it appears to have 
dpplied it to a much larger. JSut all this li nothing to 
the fiurijofe. 

'I'acqviet vmII have it, that the little circle, making its 
rotation more flowly iliaii the great one, does on that 
sccf ui't deicribe a line longer than its own circiimfer- 
riK'c ; vit without applying any point of its circumfer- 
ence to more than one point of its bale. But this is no 
iTiure I ui^f thaii the ioimcr. 

Alter rhe Jr'.idtfs attcmDt.s of fo many jrttnt men, 
M. ub de a F'lrieh gentleman, had the 

;;ond totuir.c to hit upon a f /Intioii, which he lent to 
the Acadtniy nf .•>cleiiCe'^ ; where being examined by 
Meli. de Loiuill^ :.:id iSoulmon, appointed lor that pur- 
pt>re, they inaiie their lepoit that it was fali.-fattory. 
ri-e loiiitiijii ih to this effei^f : 

riie wheel of a coach is only ac\ed on, or drawm in a 
r ’ ^lit lire ; ils rotation or circular motion anfes puiely 
the rifi'.lancc of the ground upon which it is ap- 
p!;ed. ?Jovv lids rcliflaiice im equal to the force W'hioh 
draws the w!;eel in the right line, iiiaimiieh as it defeats 
Th.‘t di: .\‘liuii ; of coiifi quence tlie caufes of the two 
motiun., ihe o'’e right and the other circular, are equal. 

ltd h* n.jc the wiiecl defer ibes a right line on the ground 
Cvpnd to it- clrcnojltrencc. 

A« hn the n:iv-c of tl.c wheel, the cafe is otherwife. 

It i‘i drawn in a right line by the fame force as the 
wheel; but it only tilin'^ round becaufe the wheel does 
to, and can only turn in the fame time with k. Hence 
it follows, that ils circular velocity is lefe than that of 
the wheel, in the ratio of the two circumferences; and 
ihe.tfojc its circular motion is Icfs than the rectilinear 
Miic. Sint'e then it nereffarily dcfcribes a right line equal 
to ihriL of the wheel, it can only do it partly by Hiding, 
and partly by rcv^^lving, the Hiding part being more or 
Icfs aa the nave itlclf is finaller or larger. — Hutton' j 
Di^ionary. 

ROVVNING (John), an higcmous Englilh mathe- 
matician and philofopher, was fellow of Magdalen Col- 
kgc, Cambridoe, and afterwards Ktfto** of Arderby 
In Lincolnfhire, ir tbc ,.p[t »)f that Sori-^^v. He was a 
rorflant atterdaiit at. the mctting.'i of ihc Spalding So- 
ck ty, rind was a mui of a great philofophical habit 
4;td turn of mind, though of a cheerful and companion- 
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able dilpolition. ffc had a good genius for rnechani* 
cal ronliiv.uiccs in particular. In 173S he printed 
at t’ambridgc, A Coinpendiona Syllcm of Natural 
IMiihilophy, in 2 voU 8vo ; very iiigcnioiH work, 
which has gone throiigli Itveral eJitione. He had all'o 
two pieces inlertcd in the Philofophical 1'ranfa^tions, 
viz. I. A DeferiptJon ol a Bari'.meter, wherein the Scale 
of Variation may be inercafeJ at pleafure ; vol. 38. p. 
39. And, 2. l>irc»'b‘oiiM for making a Machine for 
finding the Roots of Equations univcrfally, with the 
Manner of ufing it ; vol. to. p. 240. — hlr Rovvning 
died at hia lodgings in Carey-dreet, near Eincoln’s-Ina 
Eield:;, the latter tiid of November 177I1 at 72 years 
of age. 

Though a very in^nenionr, an'd pleafant man, he had 
but an unproinifing and forbidding appearance : he was 
tall. Hooping in the Ihoulders, a::d of a fallow down- 
looking countenance. 

ROY-Rdyam* in Bengal, the chief officer in the re- 
venue department, next to the Dewan under the native 
government. 

RUTHEUFORD (John, M.D.), oueof the iU 
Indrioiis founders of the medical fehoot in the univertr^ 
ty of Edinburgh, was the fon of the 'Key, Mr Ruther- 
ford mitufter of Yarrow, in the oouhty of Selkijk, 
North Btitain., He lyaa born on the ift Auguft 1695^ 
and received the rudtmen^t of hfs cdticatfon at the pa* 
rifh fchool of Selkii^r where, his fotbi'e profi* 
eiency, thefc is eri^^rearon 
rapid progrefs, 

Gieck UnguaglNv^'"'' ‘ k- ' 

After the hf his^ " 


in 1708 or lytpi wliere, in'ihe j 
himfelf to the l^ildy of 

and natuflfMp]b^U>phy. _ 

%ta» then Highly refpcAed 
it h-jihudr*"*" 
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tice to Mr AfiksiiiSiiif jNeffiic, tthie an 

i’lirgeon m Ediuhai^h^' with he remaiflea 

1716, when be went io £«ondon. There he kturid^ 
fome hofpitidsi and the. kAures read on tnaiomy by Dr 
Douglas, on furgery hy Andre, and on materk medica 
by Strother. 

After a year’s rcfidence in London, he returned to 
Edinburgh; and having fettled his alfaiis in that city,, 
he went to Leyden, which, from the led^ures of Boer- 
baavc, was then the moH celebrated medical fchool in 
Europe. Pn 1719 he went into France, and was at 
the end of July in that year admitted to the degree of 
M. D. in the univcrfity of Rheims. He paifed the fol- 
lowing winter in Paris, chicAy for the fake of WinAow^s 
private demonArations in anatomy; and in 172^ here- 
turned to Britain. 

In 1721 he fettled aa a phyfictan in Edinburgh ; 
and foon afterwards Drs Rutherford, Sinclair, Plum - 
mer, and Innes, purchafed a laboratory, where they 
prepared vompoiii:d medicines* This was an art then 
but little known in Scotland ; and as a commercial fpe- 
cnlation, the laboratory rnufl therefore have proved very 
advantageous to the paitners. But they had higlier 
objtCls m view than commerce. 'I'hey demon Orated, 
at? far aa they were then known, the operations of che« 

sniitry 
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to a Knnj' ; fi.*-?!! afierwnnlM, 

bv tljj J*d o.' I'f iljclr i-M mailt r i> )ri}.:iave, they t*x- 
loudi J tlu-ir Irtlurt-s t»> tht* t'tlur b-.m-h-.i of |)hyrir- 
In 1725 ih.'v vvv-u- ay)pi;''!;‘f i i m>u ‘li the uiii- 

vcihty ; where, wt’ I'fli euh., tor lorn, time, read 
hiMT.ed ill every d‘*pa: t mei.r ot medie.il Icinvc, aiia- 
Iwmy ext exiled, ai:d rioried io‘V'’ard their claffea in ro- 
tation. 'i he analomleal le^xnrt.-. were read by the eld- 


I'diiihiir^h, and whole tminence in that de- 


er Monio, wh(j li.id lietn Icitleil a year or two before 
them in 

partment is known to all Fu’-tipc, 

On the death of Dr innes, a particular branch of 
medical l^iencc was allotted to each of the other three 
'proftfTorB. Dr Plummer was appointed profeHor of 
chemillry' and materia ihedica, Dr Sinclair of the infti- 
tnteii of phyfic, and Dr Rotherford of the pradltcc ; 
and thus was a regular medical fchool cilablKhed in £• 
dinburgh by Monro, Plummer, Sinclair, and Ruther- 
ford. The ledtures on the inftitutes and pra^ice of 
phylic tl^ere then, ?nd for many years afterwards, deli- 
vered in l..atin ; and fuch was Dr Rutherford's com- 
mand of that language, that on every thing conneded 
with medicine, he talked in it more fluently llian in the 
language of his ccuntry* 

^hetker it wit any improvanedt in the mode of 
medical education in EdmburgK to chibge the language 
of the Icdntei ^ perhijw more 

than hiyi' the 

country « «n^.4pr«£kifl9g ta fur^ 

geonii^'^ad-.e^d^wliwlfiSw have 

a pf mc^ 

to be delt* 

ir’l|^04^;^t''^ye.been neceffity 

to’ 

"not 

this 



way wt* ] n.iw !,r»! ; 1 ut he r*>ntlnned to h 5 \iire in T^i- Ivjrfier^ 
tin I'*”.’; ht fr.r ol- iii * 

. vboiit clic ytMf 1 74S he iiit ri''d.iO'. 1 a ve ry i^rv.Lti in- 
provement lii the ctMnl.* o! cductilihin. Sl.i- 

iible that aii'drjiM U rtmtu on the f) inp'.oins and th? mode 
ot treating varion-s d’ieali!-, of wlilcdi il.i; lludents kiio v 
litrL* but the e ijul iVa.nlv be of ary benehc, 

he had for fomt tim^ tneouraged hi-: pi’p^U to biing oa- 
tients to him on Saturday, when he inquired into ll.e 
nature of their difeafes, and prrfcribrd for them i«'i the 
prefence of the clafs. This gave rift to tb.e cwuiiV of * 
i‘/htic:tl leftures ; the utility of which was fo obvious, 
that it ttas enadted, by a decree of the f-jn ite of the uhi- 
verfity, that no man fhoiild be ad.mitted to in exan i i.i* 
tion for his dodtor’s degree, who Ind not attciu'e i 
thofe lectures ; to which an excellent Iriipiral, thc- i 
lately erected (fee Edinburg^, in the // 1 .''i), 
gave the proftfTors every opportunity of doing * 
juflice. 'J*o men who mean to live l.'y the prn/tl l > t 
phyfic, and have no inordinate ambition ti> ra.lc ilit r 
fame by fanciful theories, this is pcih-ipi the moll va- 
luable courfe of Icdlures that is iveu in J^diubu* 
and if fo. Dr Rutherford muft be couf Jcitd as one ot 
the greateil benefactors of the mcJic il khool. 

To untried theories in pliyfic he was indeed no b lend ; 
and wc have heard a favourite and very able pupil of hi.<, 
who knew him well, and refpeded liiiu highly, ahin/. 
that, to hie knowledge, Dr Ruthtifonl ntained hi.. 
profeflbrfhip longer than he otherwife would haN<* cbo- 
fen to do ; merely that he might keep out a fp.eula’ 
lift, whom he knew to be afpiring to thr ])ijivtii.al 
chair. Finding at lali in the late i)r John G:igoiy 
(fee Gri^CORY, J^Mcyci,) a fueccllor entirely to Ina 
tntnd, he refjgiicd to him in 1765, after liaving la igh' 
medicine in us different departments for upwards ut 
forty years. Me lived, after tiiis period, lotei by 1'*^ 
friends, and revered by many eniinrnt phylniani, who 
had |)een his pupils, till 1779, VNlien lie died in Fdiu- 
burgh, where he had fpeiit the giva',er part of lii'. ! / . 
in Uie 84.th year of his age. 


s. 


S ACCHAROMETER, the name given, by Mv 
Richardfo!) of Hull, to an inftnimcnt invented bv 
" him for afeertaining the value of worts, and the flrength 
of diffe^nt kinds of malt liquors. In plain Englifli, 
ikc name fignihts a tneafurer of fweetnefs ; and therefore, 
. if etymology were tube attended to, the inltiument 
fKould be cinployixl merely as a mcafurer of the fwcet- 
net's of worts. It is in fa^ bell adapted for thk pur- 
pofc, being mertly an hydroiiicter contrived to afccrtaln 
the fpecific gravity of worts, or rather to compare the 
weight of worts with that of equal quaiititie.s of the 
water employed in the brewery where the inilrument is 
ufed. • 

The principle wh.ich fuggefted the invention of the 
inftrument to Mr Richarofon is as follows: The men- 
ftrunm or water, employe I by the brewer, becomes 
heavier or more denfc by the addition of inch parts of 
the materials as have been drffolvcd or extracted by. 


and thence incorporated with It ; t'nc operation of boiU Sa'cHjrc 
ing, and its fubrequent Cfwling, Hill addj to the denliiy 
of it by evaporation ; fo that \.’hen it i.s fubrniiti. 1 to the " 
aClion of fermentation, it is more dcrife lliaii at any oilur 
period. 

In pafling tlnough this 'operation of nature, a re- 
markable alteration takes place. The fluid no loom : 
begins to ferment than its dcnlity begins to din.imlii ; 
and as the fermentation is more or hi.> pcifcvt, the tVr- 
mentable matter, whofc accefljon has been tir..'ed L\ 
the incrcafc of denfity, becomes more or hfb .ittenuitcJ , 
and in lieu of every particle thus atuiiuaud, a fpiiiiu- 
ons particle, of iefs dcnfity than water, is produced : lo 
that when the liquor is again in a (late of quietude, it 
h fo much fpccifically lighter than it wius hefoi^, i\^ the 
a6lion ot fermentation has been rapiblc of acteiiinttiiig 
the component parts of it.s acquiicd fic.^ Ty ; and, in- 
deed, were it practicable to attcniiute ihf whole, tlie 
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liqiior wovilcl become l!)4;bter or Icfs dcr.fe than water ; 
bteaufe :lic quanlitv nf ipirit produced from, and nccu- 
the jdiice of the inTneiiiable iTiatler, wouhl dimi- 
iiifh the ilcnlity of l!ie water in a dcgiee bearing lorne 
]}rup(>rtion to that in which the latter had inercafed K. 

hrom ihefe fadts, the reader, who is acquainted with 
hydroftatical pttnciples, will be able to conllruCt a fac- 
charometer for hiinfelf. brewers, who aie rtrangers to 


thefe principles, wo muft refer to Mr Richardion’a book 
for details, w'hich our limits permit us not to give. 

S\GrrTA, in aftronomy, the Arro^to or Dart^ a 
vorulcllaiion of the northern hemifphere near tlic eagle^ 
«ii:d one of the 48 old aflerifmp. 

SAHARA, or, as it is fometimes written, Zaara, 
iht Great Defert, is a valt ocean of fand in the interior 
])aits of Africa, whicli, with the IcfTcr defertsof Bornou, 
Bilmn, Barca, Sort, equal in extent to about one 

hall of Kurooe. If the fand be confidtred as the ocean, 
the Sahara has its giilphs and bays, as alfo its illaads, or 
l)ASbs, feitile in groves and pallures. and in many in- 
flancts containing a great popidation, fubje£t to order 
and regular govcromcnt. 

The great body, or wcftcrii divihon of this ocean, 
cnrnprifcJ between Fezzan and the Atlantic, is ito Ufa 
than JO caravan jonr’H*ys acrofs, from north to fouth ; 
or fiorn 7 so to 800 O. miles; and double that extent 
in length: wit hunt doubt the largeit defert in the world. 
'This divlfiun contains but a fcanty portion of iflands 
(or o;dcs), and thole alfo of fmall extent: but the 
laiRin diNilion hew many, and fomc of them very luge* 
I e/'/an, CVadanns, 'raboo, Ghanat, Agadez, Augela, 
Berdoa, are amongtl the principal ones : befidcs which, 
there arc a vail number of fmall ones. In efied, this 
is the part oT Aliica alluded to by Strabo, when he 
lays from Cntiius Pife, that Africa may be compared to 
a leopard’s (kin. 

From the bell inquiries that Mr Paik could make 
when a kind of captive among the Moors at Ludamar, 
the Wettern Defert, he fays, may be pronounced almoft 
c?« fiituie of inlubiiaiits; except where the fcanty vege- 
ation, which appears in certain fpots, affords pafturage 
I or the f’oeks of a few miferable Arabs, who wander 
^•om one vull to another. In other places, where the 
hipply of water a; d palluragc is more abundant, fmall 
pariiis of the Moors have taken up their re/idenec. 

• Icrc they live, in independent povoity, fecure from 
ihc tyrainiic'd government of Barbary. But the greater 
part of the defert, being totally ddiitnte of water, is 
ukVm vifited by any human being; unlefs where the 
rradiiig caravans trace out their toilfomt: aild dangerous 
onto acrofs it. In fomc parts of this extenliye wofte, 
ihc gionnd is i^ovcred witli low (hinted (hru|^S, which 
lerve as land marks for tlic caravans, and finnifh the 
camels with a fcanty forage. In other parts, the dif* 
confolate wanderer, wherever he turns, fees nothing 
around him but a valt interminable expanfe of fand and 
fky ; a gloomy and barren void, where the eye finds no 
particular objc^l to refl upon, and the mind is filled 
with priiiiful apprehenfions of per (filing with thirft. 
Surrounded by this dreary fclitude, the traveller fees 
the dead bodies of birds, that the violence of the wind 
lias brought from happier regions ; and, as he ruminates 
on the fearful length of his remaining paffage, iifiens 
with horror to the voice of the driving blaft ; the only 
found that interrupts the awful repofe of the defert. 


I’lie few wild animals which inhabit thefe melancholy 
re gions, are the antelope and llie ollrich; their fwiftnefs 
<»t loot enabling them to tc.ich tlic diil«nt watering- 
places. Gn the ikirts of the defer t, where tlic water is 
tnoic pleiitihil, aic found lions, paiitlierti, tiephants, and 
wild boars. 

Of domed tc animal'*, iIjc only one tliat can endure 
the facigiie of cr oiling tin* dcicit is the camel. It is 
therefoit* the only bead of burden employed by the 
trading caravans which trnvcrfe, in different direii^ions, 
from Barbary to Nigiicia. The fie/h of this nhful and 
docile creature, though to our author’s talle it was dry 
and unfiivory, is preferred by the Moors to all others. 
The milk ot the female, he fjys, is in uttivctfui eticein, 
and is indeed pleafant and nnlrdive. 

That the defert has a dip towards the rnfi, as well 
as the fouth, feems to-be proved by the conrfe of the 
Niger. Moreover, the highed points of NiU-ih Afri- 
ca, that, is to fay, the rUountaiiiH of Mandinga and 
Atlas, are fituated very far to the wed. Till: defert, 
for the mod part, aboiuids with faltl But we hear of 
fait mines only in the part contiguous to Nigritia, from 
whence (alt is drawn for the ujx 6 f tbofe countries, aa 
well aa of the.Moorifii Ijlat^ adjainih^ t there being na 


the inhabiunts, hd {it dWB before .Sai Wuh hfs army, 
mid fumunded tlw: tovvii with the trenches whicli 
attracted bar author’s notice. After a fiege of two 
months, the towns'pecmle became involved in all the 
horrors of famine ; and whikl the king’s army were 
feafiing in their trenches, they faw with pkafure the 
miferable inhabitants of Sai devour the leaves and bark • 
of the Bentang tree that flood in the middle of the 
town. Finding, however, that the )>efieged would 
fooner perifii than furrrnder, the king had recourfe to 
treachery. He promifed, that if they would open the 
gates, no perfon (hould be put to death, nor fuffer any 
iujiiry* but the Doocy alone. The poor old man de« 
termined^o facrifice himfclf, for the fake of his fdlow- 
citizciis, and immediately walked over to the king’s 
army, where he was put to death. His foii, in at« 
tempting to efcape, was caught and maffacred in the 
trenches ; and the refl of the towns-people were carried 
away captives, and (old as (laves to the different Negro 

traders* 


tail jn toe Wgro or wiger. lo^re 

: f_!: tjl — Mv.uic vaneili part of cKe dbfert. 
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S A I 


% * f 5 atnt, 

^Sal ■■■ 


traders. S^l is placed by Major Rcnncl in N. Lat. 
,lt- Mii.cs :^o »j> Weft. Long. 

" * SAINT Catherine, a Portugiiefe in the 

South Sea, nut far diftant from the coaft of Brazil. It 
was vifited by La Pcroiifc, who afeertained it to lie be- 
tween 27" 19 1 o'', and 27'’'4Q' N. Lut. and its moft 
northeily point to be in 49^^ 41/ longitude weft f'-om Pa- 
ris. Its breadth from caft to weft is only two leagues; 
and it is feparated from the main land by a channel on- 
ly 200 toifes broad. On the point whicii ftretchca 
furtheft into this channel is fuuattd the city of Noftra- 
Senora del Deftero, the capital of the government, and 
the place of reiidencc of the governor. Jt contains at 
moft 3oa'^ (buls, and about 400 houfes. Its appear- 
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we referred, in the ariiilc Salt (Evrych) to M. B.ii 
niard in the Jounuil ifr Vhyftqiic fi>r the year i ;S'’. 
Some of onr re.iders h.ivc eofn|)laiiit.d ot this, and re- 
qiiefftd an account of them in the Supplcmcui, With 
this rtqucft fhall comply, by giving them Mr Wrax- 
all> dctcrjptiun of theic uiverns*. 

“ After being let clv)wii (fays he) hy a rope to the 
depth of 230 feet, onr conductors led \r, through g iHe- 
rics, which, ibr lofiincfs and breadth, feemed rather m rc- 
fcmblc the avenues to feme fubte.^ranean palace, than pt;f- 
fagCB cut in a mine. They were peife^tly dry In tvi-ry 
part, and terminated in two chapels compofed 
of fait, hewn out of the foiiJ mais. The irnagtf wl' w h 
adorn the alt'trs, as well as the pillars and cii 


uif Mines* 
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ance is exceedingly pleafant. According to Frezicr’a were all of the fame tranfparent materials: the piMt. 
account, this ifland ferved, in X7>2} as a retreat to va- and fpars of which, receding the rajfs of light fioiu '.ic 
gabonds. who made their cfca^ from different parts of lamps which the guides held in their h?.nds, pro'!..icd 
the Brazils ; who were only nominal fubje^s of Porta- an eflfcft equally novel and beautiful. Dcfcendirg ^ w 
gal, and .who acknowledged no aathority whatever; er into the earth by mtRr.s of ladders, 1 found )n\ .ut 



neither tempt the cupidity of the ^^itnor-genenl of perfuns might dine in it without incorivcniei.cr, and th.^ 
the Braeilsi nor of fubduing eye in vain aitempted to trace or define itb liini^ N.*- 

jliTe them. . thing could be more fnblime than this va(i fubtcrK.'u .mi 
...... .V . apartment, illuminatrd by flambeaux, wh eh fu’irly d I 

cover its prodigious magnitude, and leave t!ie ini.i'.n i- 
tiofi at liberty to enlarge it indcfiuittly. After ru.iain 
, .,ittg about two hours and a half under ground, I w *.- 
up again in three minutes with the grcitcil fa- 
cility.*^ 

SALTPETRE (fee NUrcy Cwv.miz’vk^- I n JtXy in 
. |hia is an article of fo much impottance, and 

fometimes fo difficult to be had, that it is wondedhl 
more attention is not beftowed in endea\ourii>;r i<, c.ii- 
cover fome eafy method to inercafe the o/ianiity. 
.^m^hod has been long pra^tifed by the fanrtr.s of A n- 
penaiclt in Switzerland. In fo hilly a ctiuntry, ru >(': 
houfes and (tables are built on (lopes, one fide ot ti e 
i jdifice refting on the hill, ami the oilier being fuj»p«M-t- 
Ij^by two ftrong polls, elevated two or three feei abov.r 
ihc groaml ; fo that rhe air lias a free current iiihier 
.the building. Immediately undei the liable a pit 
dug, iifually occupying both iu breadth aivj. length the 
whole fpace of ground covered by the building; and 
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, loftcadof the clayey earth which is dug out, the pit 
they cODitafhl . hbtwithfttadii^ iH thefe ^va^Ca* ! ^cd;tip with fandy This is the w tiole procefs, and 

the oopnt^ is voy'^Of't^and'tdt^y.dcftitu all the reft is done by nature. The animal water, 

^ manu&^lttrcd commodiiies, fo that the irhicb is cominualSy oozing through the planks of ilu* 

maft nake<!li or dfe covered with rap, Tbchr foil| floor, having drenched the earth contuiiicd in the pit 
which is very fit for the xultivatiofi' of fagiur^reotaihs lor. the fpace .of two or three years, the latter ii^ emp- 
Mnprododlive for the want of (laves, whom they ait not tiedt .< 4 nd the faltpecre is refined and prepared in tiie 
^ rich enough to purchafe. The whale fiffiery is very ^ ufjiat manner, 

' ftitcersful ; but it is the property of the crown, and w' ll^at manner, however, is not the beft ; and the 
farmed by a company at Lifbon, which has three con* French chemills, during the inceffant wars occafioned 
fidcrable cftablKbments upon the coaft. Every year by the revolution, have, for the fake of fupplying their 
they kill about 400 whales ; the produce of which, as armies with gunpowder, turned their attenti.')n to the 
well oil as fpermaceti, is fent to Liibon by the way of beft method of refining faltpetre. The following are 
Rio-Janeiro. The inhabitants are idle fpedators of dire^ions given for this purpofe by Chaptal, Charnpy, 
this fiffiery, from which they derive not the ftngUeftad* and Bonjour. 

vantage. La Peroufe gives a very amiable pidore. The crude faltpetre is to be beaten fmall with mal- 
however, of their hofpitality to ftrangers. lets, in order tliat the water may more eafily attack 

SALT. See Che MISTS Y /n//c:ic, in this 5*11/^/. every part of the mafs. The faltpetre is then to be 
SjiiT-Mifus of Fieliczat near Cracow in Poland, are put into tubs, five or fix hundred pounds in each tub,, 
very extraordinary caverns; for a defeription of which Twenty /rr cenL of water is to be poured into each tub^ 

and. 
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and lUe nvl'cture wt-ll It muR be lr.lt to mace- 

rale or initil the fpcr'rie jr-avity of ihe flnltl 

ceafcH to Si.*i t'r Itr.'vii lio'ii!} iirt* futficient tor 

this lit 'I opf ration, and t!ie water ae qiiirta the ilenlitv 
i.f hawun 2Q and cleL^reei. ('-'p. Rr 1.2’, Knd 
1 . ? JO , afei tiined by Bail r.c's bydronvjter. See •llv 
I ^ a. Shp/'L 

'riie frrt water misfl then be poii-.ed off, and a ft- 
co!:f! porti^ of water muff be poured on the lame fait* 
petre I’nioiintiiiR to 10 /er r-w/. ; flftcr which the mix* 
tore muff be ftirred «p, fuffered to macerate for one 
bonr, and the fluid drawn or poured off. 

rive /*rr ernA of water mull then be poured on the 
/dtpetje ; and after ffirriug the whole> the fluid mutt 
be irrincdiatcly drawn off. 

When the water 13 drained fronri the faUpetre, tire 
fait muff be thrown into a boiler containing 50 ftr cent. 
of boiling water. When the folution is made, it will 
mark be tween 66 and ^8 degrees of the hydrometer. 
(^Jjp. gr. 1.84^, and 1.89^.) 

'J'hc folution is to be poured into a proper vcflel, 
vvl’.^ro It depofits by cording about two-thirds of the 
kd prfre originally taken. The precipitation begins in 
half an liour, and terminates in between four and 
■f\i hours, but as it is of importance to obtain the 
f’tlf pttre in fnall needles, bccauie in this form it is more 
c iliiy dried, it is ncceffary to agitate the fluid during 
(he wliole time of the cryff tlllaaiion. A flight motion 
3- communicated to this liquid mafs by a kind of rakef 
l\ conlequ'ju.e of which the ciyllals are depofittd in 
very fleiulcr needles. 

In proportijti as the cryftals fall down, they arefera- 
pt J to tilt borders of the vcflel, whence they are taken 
.with a nciniiTur, and thrown to drain in baffccis placed 
on ireffels, in fuch a manner that the water which pafies 
through may cither fall into the cryttallizing \cflel, or 
be rictived in bafbns placed luidemeath. 

'1 he faltpetre ij afterwardi) put into wooden Vcffela 
in the form of a mill-hopper or inverted pyramid with 
a double bottom. The upper bottom is placed tw’O 
iiichts above the lower on wooden IcdgeSi and has ma- 
ny Irnall perforations through which water may pafs to 
ilu* lowtr bottom, which iJccwifc affords a paffage by 
one fipgle apciturc. A .rettrvoir is placed bineath* 
T’he c! y lialli/.cd faltpetrc is wafhed in xLefe veffels with 
^ ptr ctnt. of watei ; which water is afterwards em- 
ployed in the folution of faltpetrc in fubfequeut opera- 
ti'in- 

"i'hc faltpetrc, after fulficient draining, and being 
dried by expofure to the air upon tables for fevcral 
hours, may then be employed in the maaufafturc of 
g in powder. 

lUit wlun it is required to life the Takpetre m the 

edy and immediate manufadurc of gunpowder, it 
miirt be dried much more ftrougly. 'I'liis may be ef- 
fected in a ftovc, or more fimply by heating it in & flat 
mclalJio vcflel. . Tot this jnirpofc the faltpetrc is to 
be put into the vefltl to the depth of five or fix iDche.9, 
and heated to 40 or 50 degrees of ilie thermometer 
(or about 1 35*^ i>f Fahtenij’^ii). 'I’hc lahpctre is to be 
ftirred for two or th.ee hours, and. dried fo much that, 
when flrongly prefled in th^* hand, it ih.dl acquire no 
coniHieacc, nor adhe.c together, bui uumllc ’ v.iy 
£nc dry fand. I'his degree of dryn* fs is not required 
ytltii the powder is made by pounding. 
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From thefe clrciimlT 'inch's, we find tliat two falinc li. .Salrp^tre^ 
quids remain after the operation; (i) the uatcr fiorn " 

the v/adiing ; and (2) that innn the cryllalli^iiig vef^ 

We have already rerrrarkt d, th.it the wafhirig of the 
faltpetrc is pcifoimeii in three ruccelliw upernliims, in 
which, upon the whole, tin* qinniity ut fhii.' niadc^ife 
of a'lioutits to 3^ per cent of the weight of the nude 
AltjTCtre. Thtfc wafhing.s arc cftablilhcd on the prin- 
ciple, that cold water dilTolves the muriats of foda, and 
the earthy nitrate and muriats, together with the co- 
louring princijile, but fearccly attacks the nitrat of 
potafh. 

The water of thefe thiec wafliings therefore contain;. 

■the muriit of foda, the earthy falls, the colouring piin- 
ciplc, and a fmiill qttantity of nitrat oF potafli ; the a- 
mount of which is in proportion to that of the muriat 
of fo.la, which determines its folution. 

The- water of the cryttallizing veffels contains a por- 
tion of the muriats of foda, aud of the earthy fislts which 
^cfcaped the operation of walking, and a quantity of ni- 
trat of potafh;' which is mor^ confiderable than that of 
siheTormcr folulioo* 

The waters Quide ufe of at. dtc cqd of the operation, 
to whktn and wafh the i^iials ^epK3>6ted 10 the pym- 
miidal veffeh epptaio not^g;|tiii( a fmaUj^aantliy iS ni« 
trat ofjpotafliw ' 1 ' ' 

• Theft ;.fmters 'jpi, ^ 

Allure. 
water, lei’ 


. _ lu thtie. 





-potalh by.tllfl 
t<> S6 degree, 
idat o£ fi^ ) 
with * qr 'ij 
d«a9tedi;j ' 

of-tW 

be , 

potf^^ they lioldi fdiui 
obtained by eooKi^, • .V ; > .v--.,*. 

The W to wafh.W 

whiten the refined faltpr^e, eoataiift' the 

nitrat of potafli; it may thercfofeM5ifed.ftt the folu* 
^ion of the fidtpetrp when taken from the tabs. 

From this dcft^'plion it follows, that a mahufaddiy. 
for the fpeedy refining of faltpetrc ought to1>c pro* 
vided with ( i ) mallets or ramwers for pounding the f*lt- 
petre ; (z) tulw for wafhing ; (3 ) a boiler for fblution} 
(4) a cryttallizing veflcl of copper or lead, in which the 
fdltpctre is to be obtained by cooling; (5) balkets to^ 
drain the cryftals; {6) a wooden cafe or hopper for the 
laft wafliing and draining the faltpetre ; (7) fcalcs and 
weights for weighing; ( N ) hydrometers and thermome- 
ters, to alcertain denfitics and temperatures ; (9) rakes 
to agitate the liquor in the cryftalliaing veflel ; (10) 
fltimmns to take out the cryftals, and convey tliem to 
the bail^eiB ; (it) fjphons or hand pumps to empty 
the boilers. 

Tht number and dimcnfions of thefe feveral articles 
mult vary arcording to the quantity of faltpetrc in- 
tcndetl to be rv rned. 

Oi;M-»SANi)AIiAC| is faid, in the EneyclopjetJia^ 

to 
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tf> be produced from a fpccica of junipn*. This was 
long iho common opinion; bnt M. Schonfhoe has late- 
ly pruved(A) it l‘» be a miilake The juniptrus com- 
rnunir^ from which many have derived this gurn, docs 
not grow in Africa ; and Sandarac feema to belong cx- 
clufivcly to that part ol’ the woild. 'I'hc gnm fandirac 
of Our (hops is brought from the foiithern provinces of 
the kingdom of Morocco. About lix or ieven hun- 
dred quintals of it arc exported every year from Santa 
Cruz, Mogador, and SafFy- In the language of the 
country it is called rl j^rajfa* The tree which produces 
it is a Thuiaf found aifo by M. Vahl in the kingdom of 
Tunis. It was made known fevcral years ago by Dr 
Shaw, who named it Cyprrjfut fruHu gua/lrivaivif Equi- 
ftti injlar articulath ; but •neither of thefe learned men 
was acquainted with the economical uCe of this tree ; 
probably becaufey being not common in the northern 
part of Bar)>ary» the inhabitaota find' little advantage iia 
colleding the refin which exudes frdrn if.* 

M..S^bu(boe» who faw the (jpecks of in ^f* 
tioni fayd that it does not r^er to more than Um height 
of twenty: Or, thirty feet the diaineter 

of its trunk dek* not exq^d ten inches. It 

diftingMiihet itfdf^^h^d^ ^jbes^the two other 

fpee^ of in «|den«t by 

‘ ■Mif* 
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wringing them well each time. Let them dry, and Sanderv 
then put half the quantity of each article into the fpl- 
rituous tir.tlurr of led farulcrs, hereafter deforibed in 
n h. letting them foak therein, without heat, from half 
an hour to an hour. To afcittain ihc fupeiiority of 
his cTiftVrert proccfles, the other half of each article niuH 
be boiled iu the tindtiire of fanciers mixed with watcr« 


deferibed in n® 7. a bare quarter of an hour. After be- 
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ing taken out* wrung, and dried in the lhade, all of them 
will be dyed throughout of a fine rich poppy-colour. 

2. Take tlrree drams of powdered alum, and diilblve 
it in twelve ounces of chan hut Water. Into this folii- 
tion, while yet waring put fome well-waOicd wool, filk, 
linen, and cotton. After fiiffering them to remain 
therein fof the Ijpact of twelve hourst take them out, 
wafh them well m t&rtc quantities of clean cold water 
(wringing them each time), and dry them, 'i'fien ficep- 
the half of each article m the cold fpirituous tindure 
of fanders (fi^ 6.), from half an hour to an hour ; and 
boil the other half of each in the diluted tindurc of 
faoJers (n**?*) for the fpace of (ix or ftven minutis. 
After being taken out, wrong, and dried in the ili.i 
they will be found to have acquired a very beauiifiii 
and rich fcarlet colour. 

5. Diflblve three drams of blue vitriol, or vitriol of 
copper, in twelve ounces of hot water. Steep in thi^j 
Iblution, for twelve hours, wool, filk, linen, or cotton ; 
and having fuificicntly wa/hed the (luff in clean cold 
Wateti iminerle the one half of it in the fpiriliious linc- 
tore of landers (n^ 6.), from half an hour to an hour ; 
and boil the other half of each for fix or fevtn minute > 
in the diluted tinAure, n^ 7. Being then taken out, 
#kk;F vyriing, and dried in the (hade, as before, they will have 
ac^uited a beautiful, rich, bright, crimfun colour, 

4,. Sttep wool, filk, linen, and cotton, which has 
;, beoil well wafhed, during twelve hours, iu a folution ol 
tKm drams of white vitriol, or vitriol of zinc, in twelve 
.ipuheesof hot waters After being taken out, wui wdih • 
'.ed in cle^n cold water, and dt led, iininerfc one halt ut 
^deh in the cold fpirituous tiudlure of faiivlen. (u 6.) 
boil the other half in the diluted tiuCtu.t (tT 7.1 




$piour, pure and tVai^an;^ jfc |4;aS: article 
!|[^lt to be adulterated. Chre, hbWyer^, 'muft .b# ta^ 
thaf the Moors do not mix with it m mnejk ftud^ 
Tt is probable that a tree of the fame kixid prbduces 
the gum* fandarac of Senegal, whieb- is eitpotted* in 
pretty confidcrable quantities. a ' • 

. SANDERS-rfd (fee Pterocarpos, EncyrL) » 
nfed as a dye flufi*, but generally in a manner which is 
very difadvantiigcons. lu Crcll's Chemical Annals are 
given, by Mr Yoglcr, the following dtredions for dye* 
ir.g with this wooj. 

I. Into a folution of tin made with aquafortis (ni* 
trie acid), and mixed w'ith three times as much fait 
water, put clean waihed wool, fdk, linen, and ootton. 
After fix hours, take them out, and walh them care- 
fully in three different quantities of clean cold water, 


as before,. ViRten taken out, wrung, and dried, they 
will be of a fine, rich, deep crimfon cu?;>iir. 

5. Difl'olvc three drama of C'-mmon preeu v!iii...l, or 
vitriol of iron,^ in twelve ounces of liot water . deep 
wSil'WRlhed wool, filkfdinen, and cottr>n, \\\ ii.l iu* : 
tioUf Tor the . fpace. of twelve hours. When taki n ojf , 
'wafheJ ftveral times i.i dean cold water, and dried, 
them, as iu n?4» and they will be generally found t>. 
beofxfinc^ rich-, deep viokt colour ; thou;Ji, (ui re- 
peating hit xCKptriments, our author fometiir.es found 
tbcooTottf'a dark bruwmfh red. 

The iihflurc in which the fluffs arc to be dyed mnit 
be prepared in the following manner. 

6. Tak« half an ounce oi* red iauders wood, beat or 
ground to powdtr, as it is ibid at the coluui (hops cr 
dniggiits. Having put it intd large glais bottle, pom* 
upon it twelve ou!icc.s of malt ipirit or common htaiidy ; 
then cork the bottle, and fet it in a ntodtraicly wpnn 
place. Ill the fpace of 48 hours, the fpiric h^ve 
extrarted all the colounng matter from the rc.i fsi. J: ’ 
and thereby acquired a bright Ired colour. '1 he 


(a) In a Danidi Journal, intillcd, T<;<r Phyjical^ Mtdical^ and Eccriiimkal Library^ Part IIJ. 1 
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ftiould be fallen (baken llic di^cliKni ; asid llic 

** jrc, ihns pupare.l, may be ufal tor dycin^: with- 
out 1 k*11, uikI willioul fepajatiiii^ the powdnctl hiudeiiJ 
from thi liquor. 'I’hc ariiclcti to be dyed (atur tl:c 
?fI)lIcatIou of the prrper mordants, 11® 1, 2, 3, 4% s) 
rt'c to be Ikeped in the tindture for half an hour,*or a 
wliolc hour: they arc tlien to be taken out, wrun^, 
r.nd diied in the (hade. This tindhire cIjcs not lofc its 
dyeing quality by agej but dyes fublUnces, after being 
l.ept a long time, almoft as well as when it is jud made. 
Its colouring power is indeed weakened by the fre- 
(juent immerfion and dyeing of different articles in it ; 
t;iid when that is tlic cafe, it nuift be ligain digefted 
with fome frcfti fandcra-wood. 

7. Mix the fpiritnoiia tiridturo of fanciers, Juft deferi- 
hc<l, \%ith from fix to ten times as much clean cold wa- 
tt r. 'I’he mixture was made Ly onr author without 
•my ftpantion of therolouriiig particles worth noticing ; 
and in tlu's diluted tiinfturo, tlie vaiious articles (having 
their prt'per mo*dants fuft applied, n® 1, 2, 3, 4* 3) 
ucre lioilc'I, as beictf jr.en*ioncd. Linen and cotton, 

1 y being dipped in gluc-watcr, niter the application ot 
tht riioul.iniii, ucqniie, in this diluted tinfture, a much 
deeper and richer colour. 

If a very line and hiight colour be dc fired, the above 
fpIiiU’ons tincture of fanders fhonld not be loo old, nor 
t umid the d'gelliofi he protraded beyond 48 hours ; 
iM*- pficr that period, the fpiiit appears to extraft 
1 uuMi and \«!lo\v colouring particles from t lie wood,. 
'J Ih’ powder of l.mderB nted not be feparated from the 
cil'itcd t’.u'Ttnic which is made ufe of by boiling ; nor 
is it ahloliuly ncceilary to walh the artlcks in cold 
x^ater alter they arc dyed ; as the powdtr which id- 
huts to them iricy ealily be taken off by rubbing and 
IhaUlng. M. Vogler, b.owcver, found it advantageous, 
.iLtr the ariiclcs were taken out of the dye, and wrun(f» , 

Ittp them for a few minutes iu a cold folution of' 
lifilf an ounce of common hdt, and a quarter of an ounce- - 
nf ?hirn, in t 2 ounces of pure water. In thl.s ciife, 
Ihcy <1 on Id afterwards be w'aihed fcvcral times in clettt . 
cold ujittr, then wrung and dried in the ftiade. By tbijf . 
mi t hoi the colours arc not only more beautiful, but arc 
ailo more permment. All the aiticlcs of w- ol, lilk, 
hnt'ii, ai d coiK-ii, which w'cic dyed as is above men- 
tiuiu d, bt>if perfectly well the teft of alkaline ley, foap, 
and acids ; but, by cxpoltue to the open air and tne 
run, the cfdour.- were more tsfily difeharged, cfpecially 
iiciin Until and cotton. 

A’. A. Rtd fandtrf, by being ground to a fine pow- 
der, nnfwcis much bitter for dyeing by this procefs, 
than whin it is merely cut into fniaft piciCes} but it 
tnull be remarked, that the powder of red fahders which 
U lold at the Ihops is fometimes adulterated, by being 
mixed with other fiibftanccs, and rtioillened with acids. 
The kll: kind is not light, but rather he^vy ; and is 
not of a dark red colour, but clear and briglit. 

Goouv/in SANDS, famous land banks off thccoaft 
of Kent, lying between the noiih and fouth Foreland; 
and as they run parallel with the coaft for three leagues 
together, at aboir two leagues and a half diftant from 
it, they add to the fewity of that capacious road the 
Downs; for while th^lnd ihrUerr. fl ips with the wind 
from *fuuth- well to nortli-wdt only, ihcfe fandr, brcr.k 
:ill the fotce of the fea when the wind is at call loiit:h- 
/■•aft. The niuft dangerous wir:d, when blowing hard 
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€ju llic Downs, is ihc rmiih-foutli weft. Tlicfe raiulfi‘>tti 
orciipy thtlpacc that was formerly a large cf low’ 
ground heloiiging to Godwyn Lari of Kent, father of . 

King Harold ; and which being Hllcrward given to the 
mouadery tif St Augullin at Canterbiiiy, the abbot 
mgle£ling to keep in repair the wall that defended it 
from the fea, the whole track was drowned, according 
to Salmon, in the year 110^, leaving thefe fands, upon 
whiVh fo many ftiips have fmcc been wrecked. 

SANSANDING, a town in Africa, fituatcd near 
the hanks of the Niger, in Lat. 14^24' N. and 2° 23' 

AV. Long. It is inhahited by Moord and Negroes to 
the number of from eight to ten tlioufand, 'fhe Ne- 
groes arc kind, hofpitable, and credulous ; the Moors 
arc at Sanfandlng, as everywhere clfe in the inteiior 
parts of Africa, fanatical, bigotted, and cruel. 

8.AP, or Sapp, in building, as to Tap a wall, ^c. is 
to dig out tlie ground from beneath it, fo as to bring 
it down all at once for want of fiipporC% 

SAFHAN, iu zoology. See Mus, 467. 

SA!^Hl£S| a kind of charms, oonfifting- of fomc 
ferap of writiog, which Ne^ea believe 

capable of prote^tng writers 

of faphiesj^e^tKri^]|f«‘|^imi^^^ 

Korta^ 'fbjl^/thAs; hot 

the ^ 

prece 




in the 
The 

(Ik 
hcWnjf . 

1 WiT .. E.'Ji^jF'tLaSfci' 'JK ''(.A K k f-lf H -f 






word {houtl m 

quite dry^ ' vwp •» cMM.'wi .imv 

confequencit^, fopg toncealed; 
fortnatioiii wi4« carried tq the Dboty, who feht hir 
with half a (heet of writing-paper, defiring the to write 
him a wpifula /(rfUft (a charm to procure weslltb)« He ' 
brought me, as a prefent, fome meal and milk ; and 
when I had finiihed the Lphie, and read it to him with 
an audible voice, he Teemed highly falisfied with* his 
bargain, and promifed to bring me. in the monung fome 
milk for my breakfall. Our author contrived to turn 
this abfurd i'uperllition to his own advantage, by wri- 
ting faphies for his fubliftence when his money was 
exhaufttd. 

SAUACOLJETS, a Negro nation occupying the 
lands fituatcd between the rivers of Senegal and Gambu. 
They are a laborious people, cultivate their lands wnh 
care, arc plentifully fiipplicd with all the ncccflarics of 
life, and inhabit haudfomc and well built villages ; their 
houfes, of a circular fonn, are for the moll part terra- 
I ced ; 
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^ fui; «?'• « at Senegal j ^came a moft accomplill,cd gentleman. At hi. return 

F the villages arc fu^ one of (lone atul earth zabeth, who had a great tftee.n and liking Miinj. ‘ 

of double that foliditjr. Ihere arc fcveral gate., which Jn 1585 he w as made wardc ) of Merton College 
are guanled at night for fear of a furprife. Tliis na- which he governed 11a an • tl.i.ty yea« with greSo 
.on .. remarkaWy brave, and jt very uncommon to noifr, and improved it by all the mLnv in hi. £wer ~ 
liiid a Saracolet flave. They always defend themfelves Jn ij96he wa. chofen provott of EtonColleJ^ ahirl. 
with advantage agamil the.r alfailant.. Such Saracolet. he f.llei with many learned me...-!j.m« tl!; 
as arc expofed to file may.be fafely purchifed, for (ex- upon his aoceffion to the crown Enirland cxnn r J 
cepting when they are at war with the Poule.) none a ^at regard for him/t^ wUd hS 
arc to be met With but fucK as have been condemned either in chureh orfUtCf Uui: ^Jawillc dodined it aid 

ireSki*’” Z T f'jch there only accepted the ceremony o# k«.ghthood from Tlic 

wretche. could not efrape . flavo^ even by tak.ng re- king at Windfor in tdoA., Hit only fon Henn-dviuL. 
fnge in their own countre ; for they widd ^ reftored about tb<t time, he tbenMfonh devoted his foruinc lo 
to tlicir maftersy or would be put. to degth; if. the coti- the pron^tinft of leUrnin^/ Amone other tl in : 
voyftouldhavt raaed. TbereK^prhkjtplM of thw; i6i^ he foWTZ-uSvnfify ^f ^ 
people are o, |S»ipronThrX«Sf ^ 

aJlroiibmrT^ hf endowed wi.ra fJary of , " 
bcMea a legacy of 600I. to purchafe mo 
eri.w,.at«^e^y^t^^.,m»'#iK#g!^ ity land* for the fiune ufe. He aifo furoim..-! . i.'k,.. 


SivBb. 
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crime, .at«^efiial9W^ifh(#> 
rf tnire^’-. ^ 
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.7* for the fiune ufe. He alfo furniflied a libraiy 
r\ia^ with matheraatW books near the mathematical fchoi.J. 

iL * .“** '* prefoffors : and gave 1 o'.l. to the m i- 
' thematic cb^. of ilia own aopoiiiting : ad''ii)T •■‘•er 
;Wr<ia * regncy of 40I. a-year to the fame cheii! to ti.e 
»<l to y. profellbr. jointly. He likcv ile 
^ j J*™ tovrarda the new building of the IchiKils, be. 
L'tfae\twe leT<p^_l^.|iuni^^ and printed books to the 
l;} a?P^eW iibiuryi and a good quantity of Grech types 
la ihe iMjIhting-pjef. at Oxford, 

jiiife ttea fpeot in the eueouragemer.t an'’ 
^foienee and liuraure in geiiiVal, be died 
1^® ’V^h of I'Y-bruary 1622, in the 7 ^d 
‘ ' rm'ot hiaage, ttiid wua buiied in the chapel there. On 
'.’Himodckflany.the uniyerfity of Oxford paid him tlic 

*»y a public fpi-eth and verfts 

fo*PX',«» which weie publifhed foou after in 
title of Ultima Ultra Suviiii, 

■"'VIA* *® the ^haradtr of SavilU:, the h.Vhdl cnco. 

him by all the learned of his 
Mrreeruj, Mciboinia., jofeoh Sca- 
t**#- atidrefoyiMy the learned Jlilhop Montague; 


•SfJdcn'S Hlftuiy f)f Tylhci, 
• i ^ magtzmc of learning, wliofe mcinory 

MtMl amoivgft not iwly the learned, but 

ool^ inibnees of hid muniBccnce to the re- 
0f bwia*-: have mentioned; iu ii,c 

Wtcalibas many more, and even greater, 
.icft: are,' 

ConichuB Tacitus, 
Agricpla ;■ wkh Notes upon tnem, iu 
to (^ceh Elizabeth, 15^1. — 2. a 
M ilk ary MattetVi or Comincntarief* 
.—3, R^nm 


wtdi' TOMS Over the v 
M b cafe of a 

^ SAViLtE (Sir ..... 

* Tn «mtarjr Matter. 

a£ DrwJley, »«« Halifw,, to: Yorkftiruy |forembel^:W 3 ^erniiM a 1598. 

jolb, 1 54jp He wat eaterri of Merfan CoBeg«b Olf« dec. 1 ro6i Thi. i* a eol 

feafonrfiSmhtrwrileia of ourEighlh hiftory ; tl 
wa. cho&n fellow. When k proceeded mabr of tru udiicb he i^cd chiOBjdogictf ublei at the endf from 
m 1570, he r^ for that degiw onthe^AWeftpf 1^ C«fac td Wiffiata di Conqueror—^. The 
Ptdemy, which poured him the reputation of a mao W«k» of Si GhryfoaoHb id Gree^ia 8 voLi folio 

great coft and iebdOra «|^ace he fays, “ that 


^uagej, in the former of which he voluntarily read a 
pubuc kdure in the univerfity for fome time. 

In 1 578 he tfivellcd kito France and other countries; 
^ercp, diligently improving himftlf in all ufefnl learn- 
fog, in languagesp and the knowledge of the woilds he 
SvpFL. VoL. II. Part IL 


having hlmfclf vifit^ alWIIliryetrs before,' all the 
public and private libraries in Britain, and copied out 
ihcncc whatever he thought ufcful to this delign, he 
then (ent fome leaniid men into Fvancei Germany^ 
3 ? Ilalyi, 
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Tt:«ly, an i the EaiV, to iranft rilx* fnr!i patts an lie had 
rot alreitly, aiul to i'ol!.Ui: »lw? oihera with the hcfl ma- 
nul’n i}it At the I'anrie time, he mahi i \\U ackruiw- 
k‘din‘».u-nt!i to fevcral eminent men for their alhltanrc ; 
?i* 'IMiinnoa, Vdferus, Scluitms, Caf.nihon, J)u(*:eLi!., 
Grott r, i ioefchcluH, 5 cc. In the 8th vuhir.ie an' in 
felted Sir Hcr^ty Saville’s ov/n noten, with thoto of 
either learned men. The whole charge of this eiltion, 
thclnding the federal fuma paid to learned men, at home 
and abroad, employed in fiiuling out, trail feribing* and 
collating t!\e bell manufenpta, i$ faid to have art'.oiintcd 
to no lefa than 8000I. Sevend editions of thia work 
were afterward* publilhed at Paris. — 5. In i6t8 lie 
publifhed a Latin work, written by 'Tlmmaa Uradwar- 
din, aivhbilhop of Canterbiir>% agaiiift Pelagius, intit- 
kd, Cau/a Dei contra PcLi^ium^ et dc virtuu latt/a* 
rum ; to which he prefixed the life of Bradwardin.— • 
6. In 1621 he publidied a colleAion of hia own Ma* 
thematical Lcftiircs on Eiiclid’a EletnentSi in'<|to.— 7. 
0 ratio Loram EUxahet/ja Regina Oxmia hahila% anno 
1f5;9>. Printed at Oxford in 1658, in 4to*— 8. He 
trail dated into Latin King^ James** Apology for Che 


I'his fmall work, which appeared l‘non after the year SmlTurc. 
l7tS'j, rontaina new obfcrvatiom ou liie epidermis of — 
Iwivcb, and in partirnlar on the mihiiiy hy wliicli 

thr\ aie covered. 

Ahoiii that period. t!ic pl.ice of pndVn'or of philofo- 
phy fnlling vacant, it was cixitrrred upon Dr Sauniire, 
who was then only tweniv » years of age. Expe- 
rieiice nrovefl, that iCpiernature rcwaids extinguifh the 
real of thofc who labour merely for ihetiifelveB, they, 
on the contrary, llrcngthcn it in thofe who labour only 
for truth. At that time the two profelTora of pbilofo- 
phy at Geneva taught phyfics and logic alteiiuiely. 

De SaufTure difrharged this double tafle with equal fuc- 
ceffl. ‘ He geve to his cotirfe of logic a practical, and, 
as one may fay, expeHmentdl turn ; and his method of 
teaching, which begmr by Itudying the fenfts to amvc 
at the general laws of the undcrllanding, announced al* 
ready an able obfmer of nature. 

Phyfics, however, weief the part for whichihe had 
the grenteft *nd which rconduded him- to the 

hudy of chtinifti7''and min^r^gy. ^ He tteti began 
his trardb throi^ th^ f now'll taamme 


OathoFAllegiap.ee. He alfo left feveral inanufcripts their ycgeuble hb.t^f0';^|ldy th< .m 

* ' ' ’ * '■ — * ^ . — 11 themfclireS|jeil^fifr.^hO:|ll|^^ 

Wed# 

lciencr‘’'WhK^, 


behind him, written by order of King James ; all wluch 
are in the Bodleian library. Pie wrote notes likewife 
upon the margin of many books in hie library, particu* 
larly l^ufcblus s Eccle^’aftical Hiftory ; which were iif' 
terw'ards uftd by Vdcfms, in his edition of that work 
in I <5.-— Four of his letters to Camden are pubUChoa 
by Smith, among Citmden's Letters, 1691, *410. 

S. USSURE (Horace Bcnedfft de) was bom at* 
Gt Tx'va in 1740. Hif father, an intelligent farmer, to 
wl.om we ait incM.ttd for feme memoirs relatinyto 
I Ural eoonomy, refilled at Ccnchcs, a place fituacedon 
the banks of tlie Arve, at the diliance of half a league 
fiorn Geneva ; and this country life, added to ao adlive 
t'duc aiion. expanded no doubt in young De SauOiire 
th:it pLyfical flrength fo ncceffary to the naturslUt who 
devotes himfelf to travel. He repaired daily to toWtl 
to enj )y the advantage of public inilrudion'; and as be 
lived at the bottom of Saleve, a mouataiflr which he hilf 
{nice rcndi'iTd celebrated, be amufed hiinfelf fr^ueotly 
with afcf nding its fteep and ragged fides. Being thus 
furrounded by the phenomena of nature, and at the 
fame time aided by lludy, he conceived a tafte fqr na« 
tural hiiiory, and avoided the error both of the learped# 
who form theories without having been outof thetr 
cloi'eU, and of thofe farmers who, living too near to 
Nature, a’-e incapable of admiring her.beatities. 

llib tarliefl pailion was botany: a^ati^g^ed follf- 
abundmt in plants of diflcrcnt kinds, invites inhabit 


pheii^ere^'-ii^|Bti^ 
■ twetity^^fl' i 
‘ by w 







turn of the 

able feience. This talle produced an intimacy between 
I>e Saiiibire and the great Haller. He paid him a Vj* 
fit in the year 1764, during his retreat to Bex; at^ 
he relates in hi*< travels'how much he admired thata(lOo 
nifliing man, who excelled in every part of the natural 
feieners. De Sauffure was incuiced alfo to Budy the 
vegetable kingdom, by bi* cimneclion with Ch. Bonhet, 
who liad married his aunu^ad who foon fet a jult va- 
lue on the riling ^^^'phew. liottn.t (See 

his life in this Supph) WwRen employed on the leaves 
of plants. Dc Sauflure ffudied thtlv organs of vege- 
iRbL's alfo, and he piibHlhcd the rcfult of his rcfearches, 
under the tide of Qbiervations ou Uac Bark of Leaves. 


tti out' * 

tad 

loTiiui 

' > Tit ynr ^ '} 

TiavfB' 

defcr^ti,b«Y 'G^eva,t ibd an, axedrfiqlit 

as«%r if the; bottom ‘6^ Moot 

'Blanc.' there with pleafurc. the 




banks of the Leman to cultivate 'that agyeipf^dcEiiripticm of, hw' M^g^^tolneter. The niorc he exa« 


mined mountain^ jibt more was he fenfible of the im- 
poitance of mineralogy. To ftudy it with advantage, 
he learned the German language ; ‘and it may be feen, 
in the lail volumes of his Travels, liow much new mU 
neralogicii knowledge he had acquired. 

Amidil his numefouB excurfioiis through the Alps, 
and at the time* of the political troubles -of Geneva in 
1 782. > ho found means to make his beautiful experi- 
ments on hygrometry, which he publifhed in 1783, un- 
der the title of EJayj on Hygrometry, This work, the 
betl that ever came from his pen, ellablilhed fully 
his reputation as a philofopher. We are indebted to 
lum alfo for the invention of a new hygrometer* Dtluc 

.bad 
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«St\>(Turfi InrJ already invented hi» whalcUone hyi^rometer ; and 
on th:'t .ii-fi'iinr lhi;»-e anifL- h»;t\vevn hnn uml IV Sar.f- 
fuTi- a fo’t (.1 coTil- ll, wiiitU dcg'iicntcd into a prcity 
violi'iit liiipute. 

. In ibt ^tar 17*^6 De SanTine ren^ind tlie pioftf- 
for’s chdir, wKlcli li" Ija-’ iidtd for kIkuiI t'.vtrity live 
years, to his pupil a'^d iulow-loboiirer Pidct, v.ho dil- 
chargrd with reputation the duties of an olfice lein’er. 
cd mote difficult by fiiccecding fu emiuent a philo- 
fopher. 

When De SauPtirc was invited by the flate to take 
a (hare in the public education, he made it one of the 
fiibjed^s of his meditations, and prefented the plaa of a 
reform in the edneat icq of Geneva ; the tendency of 
which was, to make >onng people e^rly acqusiintcd with 
the natural fciences and matht^aticf. <veh wt(hc4 
that their phyde^d eddeatton^. jihoutS not negledUd* 
and with that view propoM 1^ 

plan, which excited 
every 
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with that view proTOieo esei^ey. i mf ' 

, 'whjeh" e*Pted where- 

y bne.u.esi^iod^>,bf w' oTic^tioft,' 


found 




thirty years. He pri-fided over that focicty till tiit laft' J 
nigment ol lilt hfe ; and one of liih foni'eft wHlies was llic ‘ 
pi t fervat u;n t f this iiurul ciKibl-lhrtjt jit. 

Ill co’ifLcjLicnt'c ot M. de S.ruirurc’i, iatigiiing labours 
in jhe C(»Ui)cil oi I \ao Huiid'c-d, of which, he was a 
iritniber, and ailtrvvards in the Natiuiial .Affcmbly, hij 
Iil-hUIi btgriii to be deranged, end in . 794 fie v':ss :d- 
moll dcpiived of the total life of hij li.uSi by a Ihokc 
of the palfy. However painful his condition then n. . ht 
be, his mind ftill prefetved its a^ivity ; and nfttr liiat 
accident he reefed the two lad volumes of his riavels, 
which appeared in They contain an account of 

his eacurhons to ihe^ rnountaios of Fiedniornt arid Swnf. 
ferland,- and in particular of his juiirncy to the fummit 
of' Mont Blanc/. Tb^fe volumes, iuflead of exliibiting 
aay marks of hisiualady, prefent an euoimous mat's of 
ttw and e^ifervations of the utnioil imporlauce to 
phyficsv 

rendered aUb an important fcrvice to that fcirncc 
by publiihiDg the jlgenda^ wliich terminate his iourtli 
volume, and in which that great mcin, furviving 

the young naturdiil through the middle ot 
^moUntaipSy eod te^ichta him the method of obhrving 
. t^(,^>lhcill with advantage. 'l*hefe jigendu a^-e a proof of 
.liia genii US| and of the ftrengih of mind which he rc- 
^‘^f/MHied amidlt bis fufftrings. It was alfo duriiig his 
jjtdy> rfllnefs that,.bc direfttd the experiments mhde on the 
the bed of the Arve, and that he publiOiLd Oli- 
£crytti<maon the Fufibiiity of Stotus Ly the Bl^^w^-pipe, 

" :l^Wch were iuferted in the Jaurnal r/e Phyjx^iue. 

\ I^avin^ gone for the lake of his health to the batlts 
ofFlombietSy he ftill obferved the mountains at a dU 
Ijftance, and canfed to be brought to liim fpccimeus of 
the fttita which be perceived in the iUepeft locks. He 
{lad announced that he would conclude his travels with 
.fQlhe,id<ai,pn the primitive ftate of the earth ; but the 
,lflldTe he'acrioi^^ new fa€U,and the more be ineditatCii 
- on ..the^more uncertain did Jiis opinions be^ 

’WmeJn; tO' thofe » evolutions w hich pre- 

/pc^ed'the prefent epoch, in genernl he was a Ncptu> 

I that if to fay, aferihed all the revolutioiis cf our 
glr^e 'tO w^er. He admitted the polhbility of ibe 
td';li("di(Ni "^untains halving been thrown up by claitio liuids dif- 
fkitgagcd from the cavities of the eatth. 

T^hgh tbe ftate of his health began graJurdly to 
.bec^e work, he ftill entertained hopes of rccovvi-y ;; 
nnddie.Fr^h government having appoiiuvd hi:;i pro- 
Hw. -^(>P<rf;p|pl«»fophy »t ^he Sjitcial SchooJ of I'di-is, lit 
V(.biKn(f one day able to fill tluit oftice^ 
a general languor lu<'- 

bf bidance, meafures thcfdrcd c^ tm ttpeded w cnji'ycd, hh flow and 

Some years after the publication of the ftc^d.^'VjC^t^rrafm no longer correfpoudid with 

lame of bis Travels, De SauflUre wet admitted aa a-^ . ^he vivacity of his mind, and fonued a melancholy con* 
rei^n aifoeiate of the Academy of Sciences of ^Pans j iitft with the pk^autn^s by whicii he had been for 


Miffurt, 



ngn atioeiate ot me /veaeemv 
and Geneva could then boaft or having two of its citi- 
zens in that clafe, which confifted only of feven mem- 
bers. l)c Sauffure not only did honour to his country j 
he loved and ferved it. He was the founder of the 
^)ocitty of Arts, to> which Geneva is indebtfrd for the 


meviy diftinguiftied.. It was a painful fpedacle to fee 
this great man reduced thus to imbecility at an age 
when meditation is beneficial, and when he might hav;: 
enjoyed the fruits of his reputation and labours. 

In vain did he try, for the re*eftabliihmcQt of bis 


high ftate of profperity it has attained withid the left health, all the remedies whicli medicine, enlightened by 


(a) Abau ait,. Cramer, Lhuilirr, J. Trembley, &c. 

(b) Jalabett, A. Trembley, Bonnet, Lcfagc, Dcluc, Scnebkr, Pr^voft, Pif^ct, and De SaufTuic hiraCIf 
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t1;c pfiyfirnl fcfinoe<!, ccuKi afToic! — all afliflance wai 
urtrlcfs. Tl)«i vital power «;iritted him with flow nnil 
painful fttpy. the bop-ini in|:^ nf antnmn lyciS 

liU cjicay Ircatr.c r.iorc vilible, hia mind loti all itsai^ti- 
viM-. and on the 2 2 d of Marcli 1799 he terminated, hia 
bvillidiit career, at the »ffe of 59, lamented l^y a famdy 
whr^m lie waa dear — by a country to which he had 
d(>T>c lionour^and by Europe, the knowledge of which 
lie had extended. 

SC*\LE, in arcbite£\\ire and geography, a line di- 
vided into equal parts, placed at the l}ott()m of a map 
/)r d^-anght, to ferve as a commem meafure to all the 
parts of the building, or all the diftauces and places of 
the map. 

ScALF.s, in mathematirs, fee (J^ncycL), and 

likcwife Lot; imrnMic Lin s^ under which title arc tren- 


ways 9 ‘ffl ifyff ; and when pronounced iliort, I: becomes * 
J.rp teJ. ^ 

('oncerning the origin of the name fcarli t, which wra 
ir. life fo t;nly as the T rtli itntiny, mir author h. M 
many conjoe^m e<, which we need unt liiudcribe, an bo 
hrms not quite fathfuilwith any of them hituftif. 'bhe 
fyliiiwing refit^^iona upon llie comp'll at ivc excellence of 
the ancient and modern fear let, together with the pro- 
grefa of the art of dyeing that colour, are worthy or 
notice : 

•• Of the preparation and goodnefi of the ancient 
fcarlet we certainly know' nothing : but as w.e find in 
many old pieces of tapeilry of ihc iith century, rnu 
perhaps earlier, a red which continued remaikably 
beautiful even to the prefen t time, it cannot at any rate 
be denied, that our ancellors extolled their feat let rf»t 


lionrd* fome impiovemeiits by Mr Nicholfon on Canter’s 
fwvlo. "^rherc* iiT.» rovfinents are valuable; and the reader 
will fir.d. a fulhr account of them in the iirft volume of 
llu’ author's Pf.tf'^fophical yottr/tiiL 

SCAN'ri.lNG, a racafure, fize, x)r ftaiidard, by 
wliich the dimtnfiorH, he. of things are to be deterinf 
iK*d. The ti rni i? particnlarly applied to t^c dimenpons 
ftf any piece of timber, with regard to its bieadth and 
thirl; ’iris. 

MC'APEMENT, in clock-work, a general tern for 
the manner of ctimnninicatiiig the impulfe of the wheels 
to thr nondnlum,. The ordinary fcapenienta codfift of 
the fwiu^T.v.'h'vf-'l rnd pallets only ; but raodcfn improve- 
ments hav<» added other levers -or detents, chiefly for:- 
the pUTpofes of dlniiiiilhing friction, or for detnehing 
tlir pcf'dnhim fom the prelTurc of the wheels during 
pait of t!*c time of iu vibration. See Watch 
in tins SuppL 

^^C A REIKC, a term in carpentry ; by which is meant 
the joinir.g of two beams of wood together to increafe. 
tl»e length : the beams in the joint arc indented Jnto ciic 
snotlirr, as in figures 19, 24, and 25, i^atc X* Supple*^ 

7 funt, • ' • . 

SCARLET, a beautiful bright red colour giveo to 
cloth, either by a preparation of kermes (Se^ that af^' 
tiric in or more completely by the American 

cochineal. Proffflbr Beckmann, in the fecond volume 
of his Hiftory of Inventions, frtms to have eftablilhed' ' 
the following conclnfions : - 

I/^ Scarlet, or the kermes-dyc, was known ijh the 
Eaii in the earlitll age*^, before Mofes, and' was a dif- 
cover)' r,f the Phoenicians in Paleitine, but certainly not 
of the fma*! wandering Hebrew tribes, pidt TWa waa 
the ancient Phcrnician name ufed by the Hebrews, and 
even by the Syrians ; for it is employed by Xht Syriitn 
traiiflator, Ifaiah, chap. 1. vcr. 18. Among the • 

after their captivity, the Aranruean word ne/jQri was 
more common. 3//, This dye was known alfo to .the 
Egyptians in the time of Mofes : for the Ifraelites iniift 
have carried it along with them from Egypt. The 
Arabs received the name kermes, with trie dye, from 
Armenia and Perfia, where it was indigenous, and had 
been long known ; and that name banifhed the old name 
in the Eaft. as the name fcarlet 1ms in the Weft* For 
the ftrft patt of this afrer|||filMrc muft believe the Arabs* 
Kermes were perhtpjf no* known in Arabia; at 
leail they were not indigenous, as tlte Arabs app^r to 
h^ve had no name for them. 6/.^, Kermes fignifies al- 


without reafon. We can, however, venture to aflert, 
that the fcarlet prepared at prdent is far 1‘uperior, 
owing principaUy iv the cfTeAs of a folutiqn of tin, 
—This inventkm . nniy be reckontd i^hriottgft the moft 
important impi^vc went a - of a de« 


ferves a parttct4fir-tre)atf0n, 
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whicb, out of i^Yctiki • vims ca^ f'oSe GMiw, Gobe- 
lin's Folly. Abomt tliis period, a Flemilh painter, 
whom fome name Peter Koek, ind Dtbcrt KJoek, and 
who had travelled a long time in thy Eaft, eftablithed, 
and continued to his death in 165c, a mtnufaSory for 
dyeing fcarlet cloth by an improved method, 'i'hrough 
the means of Colbert, one of the Gobelins learned the 
procefs ufed for preparing the German fcarlet dye fronfi 
one Gluck, whom fome conftdcr as the above- mention- 
ed Gulic)i, and others as Kloek ; tnd the Parilian fcar- 
Ict dye foon rofe into fo great repute, that the po- 
pulace imagined that Gobelin liad acquired his art from 
the devil. It is well known that Louis XIV. by the 
advice of Colbtrti purchafed Gobelia’s building from 

hit 




Tchcme his rucreflbrs in the yenr 16671 transformed It into 
"fl a palace, to which her ^avc the name of llCtil rnyal ths 
^ScoiyniuB. which he afli^ned for the ttfe cf thit-rate 

axtilts, particularly painters, jewellers, weavers of tapef- 
try, ami others. After that lime the rivulet was no 
longer called Bievre, hnt Gobelins. About the year 
1643^ a Fleming, named Kephr, cftabliflied the firll 
dye-houfe for fcaiht in England, at the village of Bow, 
not far from London ; and on that account the colour 
was called, at firlt, l:y the Engliih, the Bow dye. In 
the year 1667, another Fleming, named Bicwer, Invi- 
ted to P^Dglar.d by King Charles II. with the promife 
of a large falai y, brought this ait there to great per* 

SCHEME* a draught nr reprefentatio!! of any geo- 
metrical or aflionomical tigiae, or problefn«' by lin^s 
I'ciifiblc to the eye ; or of- the' celcrftial hodieS' iii their 
proper places for any rncment ; ^alkd a dia« 

gram. ‘ 
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transformtd it into SCONCES, fmall forts, built for the dtftnre of 
e of I/o/i/ rnyal dis fome pais, river, or other place . Some fconces are n.adi* 
the ttfe cf tnlbrate . rcgiiiar, of four, five, or fix bailions; others arc of 
8, weavers of tapef- fmailtr dimenlioris, lit for paffcii or rivers ; aud olhciL 
the rivulet was no for the held. 

About the year SCOl’ALES, weie meetings held formerly in Eng- 
ftabliflied the firll land for the purpofc of drinking ale, of which the ex- 
the village of Bow, pence wa?« defrayed by joint coniributinn. Thus i.hc 
account the colour tenants of South Mailing in Suf!cx, w'hich belonged 
the Bow dye. In the Archbifliop of Canterbury, were, at the keeping of 
imed Bicwer, Invi- a couit, to entertain the Lord or his bailiif with :i 
[. with the promife drinking, or an aie ; and the Hated quotas towardr. th^' 
there to great per- charge ivere, that a man fhould pay ilirec pence half- 
penny fur himfelf and his wife, and a widow and a cot - 
ntation of any geo- tagtr three halfpence. In the manor of Ftnir.g, In th* 
problemt' by lin^a fame com .ty, and uhderthe fame jutirdi6h‘on, it wa^ihe 
lal hodiea iii their cJutJoni for the teaatita named to make a fcohde o{ fix- 
enejiie ^alkd rt diV teen pence halfpenny^ and to allow out of each fixpe'.^cc 
‘ ihriic halfpence for the bailiff. 

or Common feotales in taverns, at which the cle-i y 
the ihfi^ were not to be prefent, a^-e noticed in ItvertI ccclcfiaiti. 

cal canons. iVy were rot to be pub!i(h:d in the 
Oftdi by cjitiirch by the clergy or iht hdty; ju d a n.rfiicg of 
more tharr ten peiibns of the fame pciriili or vlLtna'^c wa^ 
fi fedtale that was l^encfidly prohibited. I’herc wer: 
ilfo Common drinkings, which were derominated /. f- 
a/tf lrs(k^a/et clerl-ale^ and ehurrh-ah. To a /tet-i,r 
{>rcbably all the refidcuts in iranonVl ddlrld were 
cdntribntors ; and the cxp>eiico of k Indc-afe war. 
flliyed by the relations and friends cf ahappypaii, 
were not in clrcumdanccs to bear the chirgc»; of a 
i'/VSeddinff dinner. This cuilom prevails occuGouaily in 
fome diftrifis of Scotland even at this day, under the de* 
l.-.notnination of ^ penny hride-aky and was very common 
-iXxj or fiity years ago. Thee/eriV ale was in the Ealler 
. boljdiiyi, ai^ was tlic method taken to enable cleiko of 
io'cotleft more readily their dues, 
i. Mr Wirtoh^ in his HiSory of Fliiglilh Poetry, hat 
I fllfetled thi^ folloa^iog extracl from an old indenture, 
^vi|ibmli (hb«^if fairly the defign of a rhurn.^-,\\M, “ Tlic 

k ptItihlOlim df Elvciten and Okebrork, in Hcrbyflure, 

' jointly to brew four aJew, and. every ale of one 

'^Quartet of malti betwixt this and the fead of St John 
the Baptift next coining ; and that every inhabitant of 
moil, the Ikid town of Okebtook ihall be at the feveral alts. 
ibkiiliV ii,' And every hulband and his u'ife (lull pay two pence, 
and ^cfcry cdtUgef one penny \ and all the inhabitam.s of 
fliul htfro and receive all the profits and ailvm- 
coming of ^t^^ faid ales, to tie ufe and behoof of 




?I1hi ll 'lifie life; 

'.oniyrfiefirft'y^.' " 'n'/V-, ' ly ''' Hfijiid eburii nf Eh^on.** 

ProfeiTon BeckiMOn hei, Wttb tbdek'kbt^ . l^e were the legacies of individuals; and 

dition, endeavoured to afcMaijir what ii ^aUy't^e that cirdimftance entirely gratuitous. They feem 

prhich WAS known to the'aacfenti by the name otfioty* vM KlUre been vbry numeioui, and were generally left to 
Asifd. He feems to have proved fuflciently, that ft the ^or ; though* from the largenefs of the oiiantity 
not the the carduus^' or the tinara ; but he hii bf aue enjoined to be brewed, it mull have bten Ibme- 
not been. able 10 come to any other conclufion. **Wci'e times intended that others were to partake of them. 
1 appointed or condemned (fays he) \p form a newLa* Thcfe bequefta were likewife* hot unfecquently, madi: 
tin diAionary, I (hould explain the article fcofymm in to the light or altar of a faint, with dirc^Hons for ting- 
the following manner : Planta tompfita^ capitata, Cau^ iug malTes at the obit, trenthal, or anniverfai y of the tef< 
iu lougiu^ ohjitui faint fplmfis. Radix carno/atlapefaeUf tator. Hence, though feotales were generally kept in 
dukit^ eduUs. Calix/quamh InirmibuSf dtfeo ear houfes of public refort, the give- ales were fometime? 
nofo^ ante rj^orejeentiam edvU. Smina fappofa. Tnrio* difpenfed in the church, tnd.«en in the churchyard ; 
tier edides. This defeription, (hort as it isj contains eve- which means ** Godde’s noufc (as Sumner /ays in 
ry thing that the ancients have faid in order to cbai'tc* bis Treatife on Gavelkind) was made a tavern of glut- 
Xerife that plant/’ Ions.” Such certainly would be Chalk church, if in it 

wac 
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Srowring. kept the pWc-alc rf William May of that parifh ; 

» * fu* he orikred hia wife to *• r.u’.kc in brtad fix bufhtls 
of wheat, and drii k ten bulhele of maiilr, and In 

chet fe twenty ptnee, to ^;ivc to poor people for the 
he. I:h of Ids foull ; and he ordered that, alter the de- 
eeafe of his wife, his executor, and feoffees {ho;dJ coli- 
tiiiiu' the cuOom for evermore.*' 

.set') WRING OF STVF>$, \E an art much more 
rctally pra^tiled than imdcrllood It fnppofea, fayu 
Chapthl. ill, a knowledge of the different ftibftanees 
rap'ible of (lainiiig any kind of cloth ; ad, of the fuh- 
llani^ts to which recoiirfe nu'ft he had, in order to make 
ihofe defKilited on the duff to difappear ; 3d, a know^ 
ledge of the efftAe produced on colours by thofe re- 
ag' .its, which it mav be tnetflary to employ to deftroy 
11.1 1 8 ; 4ll», a k now ledge of the manner in which the 
cloth h affci^tcd by thofe re agents; 5th, of the art of 
refloiing a colour c liaiiged or faded. Of thole bodies 
vvliicli o.'c’finn ipois on different kinds of cloth, ^omc 
are talily diliir.guiihed by their appearancet fuch as 
gre.ify fiibilances ; but others have mote complex ef* 
ieCts, fvich as acids, alkalies, perfpired matter, fruits, 
urine, 5 <c. cids teddeu black, fawn, violet, and puce* 
colour, and every (hade communicated with orchilla- 
•Aicd, iron, ailriiigcijtfi, and every blue except indigo 
and PI iifTiari blue. I’hcy render the yellows paler, ex- 
cept thit ofartnito, w liich they change into orange. 

Alkalies charge to violet tlic rede produced by Bra- 
/.II wood, logwood, and cochineal. They render the 
f;n wiM Ikn rlolh yellowilh, make yellow hrown- 
>ih, an ’ cha the yellow pioduced by arnatto to au* 
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their former fplendour yellows which have been render- Scnwrlng, 
ed dufliy or brown by alkalies ; blacks produced by 
logwrood become red by atrids ; alkalies ihaiigc thefc 
reci Ipots to yellow, and a little of the aftringtnt prin- 
ciple makes Xhttm ng.iin become thick. A folution of 
one part of indigo in four parts of fulphuric acid, dilu- 
ted with a fulTicient quantity of water, may he employ- 
ed with fuccefp to revive the blue colour of cotton or* 
wool which has hceu changed. Scarlet may be revived 
by means of cochineal and a folution of the muriat of 
tin, &c. 

'rhe choice of rc-agents la not a matter of indiffe- 
rence. Vegetable acids arc preferable; the fulphureous 
acid, Iiow*ever, may be employed for ftain.s occafioned 
by fruit ; it does not chsuge the blue of filk nor co- 
lours produced by allringents ; It does not degrade the 
yelfow of cotton. Ammonia fucceeds better than fixed 
alkalies in removing fpots produced by acids. It is em- 
ployed in vapour ; its aAion is fpeedy, and feldom aU 
ters the colour. ' 

The me^aof remoying greafy fpots areSvell known. 

This dfcA is produced idkalietf, igllm earth, vola* 
tile oils diffplved in aIcQhpli; a heat proper foy volatiti 
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When iht fpt)ti are produced by fimple bodies on 
'‘InfTi, it cafy to n-rriovc ilicm by the means alreatly 
'^now’ij. Grcaly fr.hiunces are removed by alkalies, 
hiaoh. the y<^!k of eggs, fat earths; oxyds of iron, by 
riic r.iliii: an.i oxalic acids; acids by alkalies, sikI reci- 
proct^lly. Stains of fruit on white fluffs may he remo- 
vt'd by llu' I'ulphurtniis acid, and ftill better by the oxy- 
gcii.ucd nmu.itic acid. But when the fpots are of a 
con.plix kind, it will be neceHary to employ feveral 
n.taiis in fucrefBon. Thus, to dcRroy the Rain of 
coom from carriage- wheels, after the greafe has been 
di!!uUc'd, ilie oxyd of iron may be removed by the oxa- 
lic ac:d. 

As rc/Knirs arc often changed by re-agents, it will be 
nrccffary, iu Older to rellore them, that tlie fcowrer 
fliould poffcft a thorough knowledge of the art of dye^ 
ii)g, and how to modify the means according tocircum- 
Itariccs. i his becomes the more difficult, when it is 
necefTary to rcpioduce a coloui fimllar to that of the 
reii of the fiulf, to apply that colour only in one places 
and often to rcAore the mordant by which it was fixed> 
and which has been dedroyed, or even the firft tint 
which gave the colour its intenlity. It may be readily 
conceived, that the means to be employed nmfl depend 
on the nature of the colour and the ingredients by which 
it was produced ; for it is known that the iisme colour 
may be obtained from very different bodies. Thus, ^ 
ter an alkali has be.n (inploycd to dedroy an acid fpot 
on browns, violets, Uaes> poppies, 6;c. the yellow fpot 
which remains may be made to difappear by a folution 
of tin ; a folution of fulpbat of iron rcllores the coGur 
tt brown fluffs which have been galled ; acids reftore to 
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pKgtmi^iiijtltii itttlil^i^.' Yott may then apply ^ 
ilirctt^ papa. doth, and a «o{ifi(let«ble 

Weight, under which the cloth mull be left to dry. 

SCYLLA. Under this title we gave, in the JSntyt, 
€hp£diai im account of SevUa and Charyhdis, whfclh 
though taken from a work which we thought good 
authority, appears to be far from correft. Thefe pla- 
ces, fo famous m, the poems o£ Homer and Virgil, were 
examined with minute attention by that accurate obfer*i 
ver of nature the Abbe Spallanzani ; who thus deferibea 
Scylla, ^ 

“ It Is a lofty rock, diftant twelve miles from Meflinai 
which rifes almoft perpendicularly fnim the fea on the 
fhorc of Calabria, and beyond which is the fmall city 
of thf fame name. Though there was fcarcely any 


wind| 1 began to beari 


two miles before 1 came to the 
rock^ 



S C Y [ 487 

Ti^ckt a murmur and lun'ie like a cntirufed Iniikiti^ of 
and on a nrart-'r aporoatdi readily dlfcovcrcd the 
caulc. TIhb rock, in its lower parts, contai:!s a n.im- 
lier of caverns, one of the Lir r» ll- uf which is called by 
the ptople there Driiy.ira, '1 he waves, when in the 
Icaft agitated, rufliing into tlu le ccivcrns, break, dalh, 
throw up frotliy bubbles, and thus orcarum thefe varioiia 
and multiplied founds. I then perceived with how 
much truth and refcnihhincc of nature Homer and Vir- 
gil, in their perlonificatlona of Scylla, had pourtrayed 
-this feene, by deferibing the monllcr they drew as lurk 
hig in the darknefs of a vail cavern, furrounded by ra« 
▼enoiia barking maftitfs, together with wolves, to hi* 
creafe the horror* 

** Such is the fitnation and appearance of Scylla : 
let us now conAdcr the danger it occasions to mariners. 
Though the tide is almoft impeiicepti|ile in the open 
parts of the Mediterranean, ,it is very ttrbi^ in the 
ftrait of MeiHna, tii confequeocc of tke.«Afrpwne(s of 
the channelfand is regulated, as ia p^er ^ ^ 

periodical elevations and dqu^on Where 
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and waves, U to have Tcc«uirfe to tlic fl<Ill and courage 
of thefe Mcfiluefe fcamen.” 

Charyhdts is fuuatetl wiiliin the ilvait, in that part 
of the fca wl'ich lies between a projtdlion of land na- 
med Punta Sfccis, and another pr<)jc(!‘^ion on which 
Rands /he tower called /.anUma^ or the light* houfe, a 
light being placed at its top. to guide vefTel^ which may 
enter the harbour by night. £ver\' writer, udio has 
hitherto drferibed Charybdfs, has fuppofed it to be a 
whirlpool ; but this is a nn'Rake, a, Spallanzani has 
completely proved, by afeertaining whai it really is. 

** Chary bdia i» df Rant from the Shore of Medina about 
750 feet, and is called by the people of the country / 
lofaro^ not from the agitation of the waves, as Tome 
have fuppofed, but from and J that is, tU 
from the light-houfe creded near it for 
the guidance of veflels. The phenomenon of the C'llo- 
faro is obfervable when the current is defeending ; fo»* 
when the Current fets in from the north, the pilots call 
it the defeending rema^ or current ; and when it rims 
from the fouth, the afeending rema» ’The current afeends 
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continues for iix hours. In the interval between e icli 
ftfeent or defeent, there is a calm which lafts at leiit 3 
quarter of an hoar, but not longer than, an hdur. Af- 
terwards, at the riling orfetting of the nav^n, ilic ctn 
rent enters from the north, making vp.ti M!& angles nf 
incidence with the Ihore, and at Lngth tculur the Ca 
lolaro. This delay fometimes com in lies two l». iii\, ; 
fometimes it immediately falls into the C'llof .10 ; and 
then experience has taught that it ij a ccvtaiii tokcu of 
bad weaAcr.** 

' ^ When onr author obferved Charybdis from the fliore, 
it appeared likis; a group of tumultuous waters ; which 
group, as he appioachrd, became more extenbv., and 

. more agitated* He was carried U) the edge, wlure he 
ItobpccT foitic time to make the requ fite uhfcTvatior.s ; 
and was then Convinced> beyond the thaJow' of a dembt, 
that what he faw was by no means a vortex or whirl- 
pool. 

HjrdrologfRs teach us, lint by a whiilpool In a rin- 
nitl|^ 'water we are to underRand that circular couru: 
which it takes in certEiV. circum Ranees ; and tliat this 
oourfe or revelation generates in the middle a hollow 
inverted clone, of a greater or lets depth, ihe iiiiernil 
fides of urliich have a fpiral motion. But Spallanz^rii per- 
used OOthhig of this kind in the Calofaro Iis rcvol- 


’ or yiB|( ino^oD wu ctrcuinfcribi’d to a circle of at moll i oo 

woiidd ran ItlU, a^ft tminlocnt nfk fcci in dUlneter; within which limits there was no in. 
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iiiig (hij^ecked. In ihit am|j|||im and ctmftiA of Ac 
waters, fefeed one by the currentA; and driven jia>' 
contrary dired^ion by the wind^ it is nfelefi to throw 
tl}e.liiie to diicover the depth of the bottom, the vio*'^ 
lence of the current frequently carrying the lead almoft 
on the (Surface of the water. The RrongeR cables, 
though fome feet in circumference, break like (mall 
cords. Should two or three anchors be thrown out, 
the bottom is to rocky that they cither take no hold ; 
or, if they ihould, arc foon loofened by the violence of 
the waves. Every expedient afforded by the art eff aa*> 
vigation, though it might fucceed in faving a ffitp in 
other partn of the Mediterranean, or even the tremen- 
dous ocean, is iiiclefs here. The only means of avoid- 
ing being dafhed aguinR the rocks, or driven upon the 
funds in the midft of this furious conteil of Ac winds 


citrvatiQU of any kind, nor vertiginous moti )n, but an 
inceflant nncjoladon of agitated watkrs, which rofe, fell, 
beat, and dalbed on each other. Yet thefe irrtgular 
motions were fo tar placid, that nothing was to hr 
feared in pafCng over the fpot, which he did ; though 
their little baik rocked ^vtry much from the continual 
agitation, fo that tliey were obliged conllantly to make 
tife of their oars to prevent its being driven <111 c of the 
Calofaro. Our author threw fubRances of different 
kinds into the Rream. Such as were fpecliically hea- 
vier than the water funk, and appearod no more ; thofc 
which were lighter remained on the fiirfacc, htit wtre 
foon driven out of the revolving circle by the agitation 
of the water. , 

Though from thefe obfervation.s he was convinced 
Aat there was no gulph under the C'al.^faroj as other- 
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mfc there would have been a whirl pool, whieh would 
have carried down into it the floating rihllances ; fic 
determined to found the bottom with the piiinimet, and 
fo!:nd its greatell depth did not exceed jeo feet. He 
was likiwife informed, to his mi lir.ill furprife, that be- 
yond the CaloFaro, towards (he middle of the fir.vt, tlxe 
depth was double. 

When the current and the wind are contrary to each 
/>ihcr, and both in their greateit violence, efpecially 
when the fcilocco, or fouth wind, blows, the (welling 
and dalhing of the wavet within the Calofaro is much 
flrongcr, more impetuous, and m<*re extcnfivc. It then 
contains thtce or four fmall whirlpools, or even more, 
according to the grealncfs of its extent and violeiicc. 

If at this time fmall veflcls are driven into the Calofaro 
]>y the current or the wind, they are fecii to whirl 
round, rock, and plunge, but arc never drawn down iii^ 
to the vortex. They only link when fiUed-wjth water, 
by the waves U'.ating over them. When ve(KU of a 
larger Hzc arc forced into it, whatever wind they have 
they cannot extricate tbemfelves; their fails are u&lefa; 

.'uid after having been for fome time tofTed about by the 
wave.s, if they arc not afTifled by the pilpta of the coun- 
try, who know how to bring them out of the courfeof. 
the current, they arc furioiifly driven upon the neigh* 
boaring ihorc of the Lantcrna, where they arc wreck* 
cJ, and the greater part of their crews perift in the 
waves. 

Trom thefe fafts, the cIufEcal reader will perceive, 
that the ancient ikfcriplions of Charybdis arc by no 
means fo accurate as thofc of Scylta. The faying,, 
however, which became proverbial among the ancients,* 
viz. that ** he who endeavours to avoid Charybdis, 
dafhes upon Scylla/’ is, in a great meafiire, true* If 4 

flilp be extricated from the fury of Charybdis, and car- . 
ried by a frrong fouthcrly wind along the ftrait towards 
the northern entrance, it will indeed pafs out fafely ; 
but (lioiild it meet with a wind in 4 nearly oppolitedi* 
red ion, it would become the fport of both thefe winds, 
and, iinabk to advance or recede, bedrivettin a middle, 
courfc bet wet (I their two diredions, that is to fayi futt 
upon the rock of Scylla, if it be not immediately ^ 
cd by the pilots. It is lilcewife oblerved, that in tbe^e 
hurricanes a land wind frequently rtfes, whicli defeends 
from a narrow pafs in Calabria, and iuca'Cafcs the force 
w ith which the (Iiip is impelled towards the rock* 

SEA-siCKHiss is a diforder which has been but 
little treated of, iiotwithftandiiig the frequency of its 
occurrence, and the ii kfomeiiefr and diArefs to which 
the p-uient is fiibjedcd during its continuance. It has 
been found to he vety beneficial in feveral difeafes, a- 
niong which the principal are afthmatic and pulmonary 
complaints ; and there are very few inftances of its be* 
ing attended with fatal confcquences* The fea-fick* 
nets feems to he a fpaCmodic affedion of the ftomach, 
produced by the alternate preffure end recefs of the 
contents of that vifeus againft its lower internal fur* 
face, according as the rife and fall of the fhip oppofes 
or recedes from the a£iion of gravity. 

The Teas in which this diforder attacks the paflfenger 
with the greateft violence, are thofe where the waves 
have long uninterrupted freedom of a£tion ; of courie, 
bays, guTphs, and channels, may be navigated with lefs 
inconvenience, as the waves, meeting with more frequent 
rcfiftaace, end the rtpcrculligu being coDfulerably 
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flronger, the velTel does not experience tint gentle uiii- 
firin vacillation which fickens the llomich, and renders 
the head giddy. By the fame argiiincnt, a perfon feds 
lefs inconvenience from the diforder o.i the wide ocean 
in a imall veffd, on wliich the Hightelt motion of the 
waves makes a llrong imoredion. He is likewife lefs 
expofed to it in a very Lrgc vcffel, as in a (hip of the 
hue, or a large niereh.mtnian deeply laden ; as the 
waves, in this cafe, fcarcely affc£l the vdTel. It is in 
(hips of the middling fize, and which carry but a light 
cargo, that the pafl’euger fiiffers mott from the fea fick- 
nefs. It has been obferved, that this diforder affed^s 
people in years lefs than young perfons ; thofc of a 
d^rk lefs than thofe of a fair completion, and that it 
feldoin attacks infants, 'fbe duration is not limited to 
any fixed period of time ; with fume it lails only a few 
days, with others weeks, nkouths, and even during the 
wbola.courfe of the voyage. Tiie founer it takes place 
after emback 4 tidirr the greater probability is there of 
its t^t docs^not always ceafe jmmediately 

on landing,. Wt , ha# ibeen^kojdwii, in fume cafes, to con- 
tinue ^ a.iQ 0 il|Uera);^] 4 /^ tb^ oldelt and 

moft: ficilful lir^cn havc.^ 4 |Wl^need n relapfe, cfpe- 
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7. It wiU to take die acid^ 

of fulphur duIcifie^V dropped . upon . lump fugar, or ip-, 
peppermint’ water ; or ten drops of fulphurcous cthdr. 

With regard to eating, it is adviiable. to be very 
fparing, at leaft not to eat much at ont meal. The 
proper diet is bread ‘ and trefh meat, which (hould be 
eateir cold with pepper. All fweet favoured food 
(hould be carefully avoided t aod the paffenger (hould 
refrain from fat, but erpccitlly from all meat that is in 
the leak degree tainted. Even the odour of fiowers i# 
very pernicious ; for which leafon, it is not expedient 
to examine marine productions, as thefe generally have 
a naufeating fmeil. The fumes of vinegar may be in- 
haled widi great benefit. The drink (hould confift of 
f tart 
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tart winci), Irmonar^c, or Seltzer watcTi hut never of 
common water. The pafTengcr would do well to diiiik 
little and often. A» experience lias proved, that an 
accidental dlarrhrca Isafc frequently relieved the patient 
from the fca-iicknefs, it will be piudent to fdlow the 
clue of nature, and lake a gentle laxative, or, if circuin- 
ftanccs will permit, a clyftcr id' fait water and Venice 
foap, wliich 18 the more neceflary, as fca-faring people 
are liable to obdrui^ions. It will further be found ufe- 
ful to apply to the pit of the domach a tonic anodyne 
anlirpafinodic cmpladruin, fpread iippn leathe**, and co* 
vtred with linen. ^ 

Where the above preventives have not been cmploy^- 
cd, iir have not fucceeded in fccuring the pafTengcr 
from the fea Peknefs, hi may, however, experience con- 
fiderablc relief from the following remedies ; 

If fymptoms of vomiting appear^ they may frequent- 
ly be remedied by the patient proftratip|r himlelf in • 
horizontal pofnlon, upon the ^ i|e11yi and ly* 
ing perftdly ftilL We 
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And liencc the foiiJ content of it will be fouiH by 
multiplying the bife or fphcrical lurficc by radiiii 
of the fphere, and taking a third pait of the prodinM. 

SECTOR t{f *tn chipff^ or of an See, i6 a pirt 

refcmbling the circidar fector, being contained by 
lines, two of which .ire ridii, or lines drawn from the 
centre of the figure to the curve, and llic intercepted 
arc or part of that curve. 

SEEDS, Preservation of, in a flale (it for vege- 
tation, is a matter ol great and general importance, be* 
caufe, if it can be accompliihed, it will enable m to rear 
many ufeful plants in one country which aic there un- 
known, being indigenous only in others at a great di- 
dance from it. There is a letter on this fubject i.i the 
ifith volume of the TriinfaSions of the S^ui icty tf Jnsj 
dec. from which we (hall extras whai is iii fo' our 
purpofe. 

” Many years ago (fays the author), having i»ir rved 
fomc feeds which had got accidentally amoiigrd 
and that they were fuch as aic generally Htt cvl 

after co.ning in tl;c 
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gentle compreflioQ of if thei fits of difficulty to raife in England 

vomiting s:re U)o ■'ttoltnt in that cafe, it way fiom abroad, I fawed them in jiots, within 

is heft to promote mtng; and as all of them grew. I cormniM] m>c 
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He had been preferved by a peouliaily u/ouiMb'c (bne 
and motfture thus afforded them. It occuned, iV, 

that as many of our common tads, (luh a.i c'ovcr, 
ike,blmru(Ha charlock, &c. would lie dormant for wu*' u i!\e 
earth, well preferved for vtgetaiijn wlieir vcr iljiy 
might happen to be thrown to the futtacc, and expoled 
to the atmofpbere, fo theic foreign fceib m'ght he 
equally preferved, for many months ai K,‘ll, by ilw 
kindly covering and genial nioiiiure that either nii;uj 
Or fugar afforded them ; and this conjecture ri ally 
fuffiUedi a««not one in twenty or them failtu to vige- 
tate, when.thofe of the fame kinds, iIku I orde»^'(l to 
he fent laj^>ed in common pan els, ami forwai-ljt* v itli 
them, would not grow at all. 1 obierveJ, iipop t\u. 
mining them all before they were corumiiied to the 
earth, ihat there was a prevailing dryods m the LiUrr, 
and that the former looked trefh and hcahliy, and wcie 
not in the lead infefled by infedb, as wab the caic with 
others. It has been ciied repeatedly to convey 
feeds (of many plants difficult to raife) cloicd up 
in botdes, but without fuccefs ; fomc greater proj)or- 
lion of air, as well as a proper Hate of moilhuc, per- 
haps, being necc ffary. I fhould all'o obferve, that no 
difference was made in the package of the feeds, re- 


and falntary companion {n the pipe'V but thofe whe^re fpe^tng their being kept in hulks, pods, See. fo as to 
not' accuftomed to it will be fufferers by taking to the give thofe in raifins or fugar any advantage over the 
pradicc. " others, all being Tent equally guarded by their n:iciir<il 

In conclufion, it is proper to add, that warm cloth* teguments 
ir^, flannel fliirts, trowfers, caps, &c. arc efficacious re- SEG ALIEN, the name given by Europeans to a 
indies againft exceflive expectoration, and aQ other large ifland fepar^ed by a narrow cliannel from the 


^j^toms of this terrible dtforder. 

MProCTOR OF A Sphere, is the foKd generated by 
the revolution of the fedtor of a circle about one of its 
radii ; tlie other radius deferihing the furfacc of a cone, 
and the circular arc a circular portion of the furface of 
the fphere of the fame radius. So that the Ipherical 
feftor confifts of a right cone, and of a ferment of the 
fphere having the fame common bafe with the cone* 
Sum.. VoL. II. Part II. 


coaft of Chiflcfe Tarcary, and called by the natives 
Tcbola^ and by the Chinefe Oku-Jiffo. It lies between 
the 46th and 54th degrees of north latitude, hni ita 
breadth from eaft to wed ta not known Indeed hardly 
any thiag about it was known till the year ' 2^7» 

M. I.a Peroufe penetrated almofl to the bottom of the 
channel which feparates it from the continent, and 
which ga‘w fo very ihaliow as he advanced northward 
3 Q_ that, 
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Scgafien. that, iti all probahillty, the ifland will foon become a fhoe 
peiiluf\jla. Tilt Fvcr.eh fn.v^atis came to anchor in uif- 
ferent bays (oi fhe ro.iii of Segalien ; ami tlu* findl of 
thtfe hays, to which the Commodore gave the name of 
d*ril I ncs ia Ihiiatedin 48^ 59' N. I^at. and 140'^ 
j2' [.on. V'.afl from PaTi-s. 

La fVroiife and M. Rollin, the fnrgcon of liis fhip, 
both delWibe the iKitivtsc'f this ifiaiid as a worthy and 
intclligtiu ptople. Of the prefents which were made 
to tlitm, they feemed to let a value only on fiich as 
* were iifeful. Iron and ftufFs prevailed over everything; 
they underilood metals as well as ilieir guelis, und tor 
ornament preferred lilvcr to copper, and copper to iron. 

They make ufe of looms, which, though fmally are 
very complete inftruments ; and by means of fpindles 
they prepare thread of the hair of animalsy of tlic bark 
of the willow, and the great nettle, from which they 
make their ftnffs. They arc of a moderate fize, fquat» 
and Urong liuilt, with the mufcles of their bodies very 
exatily defined ; their common height is five feet, and 
she g* cat! ft does not exceed five feet four inches; but 
men cf this fize are very uncommon among them. 

'['hey have all a large head, and a bioader and more 
rounded face tlian Europeans ; tlieir countenance is am< 
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but the greater number of them go bare footed 3 egalien,i 
and l)are- headed: a few indeed wear a bandage of bcar- 
fl<«n round the head ; but this is rather as an ornament 
than a defence again ft the weather. 

Eikc the lower claftes of the Chinefe, they all wear 
a girdle, to which tliey hang their knife as a defence ' 
againft the bears, and fevcral little ptrekets, into which 
they put their flint and Heel, their pipe, and their box 
of tobacco ; for they make a general pradicc of fmo- 
iting. 

Their huts are fulBFicient to defend them againft the 
rain and other inclemencies of the air, but are very 
fmall ill proportion to the number of the inhabitants 
which they contain. 'I'he roof is formed of two incli- 
ned planes, which arc from ton to twelve feet high at 
their jun^^ion, and three or four on the fides : tlie 
breadth of the roof is about fifteen feet, and its length 
eighteen ; theft cabins arc conftrufted of frame work, 
ftrongly put together, the fides being filled up with the 
bark of trees, aod the top thatched with dry gmifs in the 
fame manner as our pottages are. 

On the infide of. thefe houfes is a fqaare of earth rai- 
fed about fix i^che^ al)oy$ t}ie^|erpund^ and fupported 
on the Mes by piid]tMb t*0^ t|icy make the 


mated and agreeable, though, upon the whole, it is fire : .akm^ the fides of thy' twelve 

i.n: c .u-* a — qj. fifteen inc^ts high^v^ij^. with matsfon 




deftitutt of that regularity and grace which wc efteem 
to riFcntial to beauty : they have large cheeks, a (hort 
xjofc roundtil at its extremity, with very broad noftrils: 
theii e)es arc lively, ot a moderate fixe, for the moft 
part bhx^k, though lornc liavc blue ones among them: 
thnr cy throws are biilhy, their mouth of the common 
lize, their voice is ftroug, their lips are rather thick, 
and of a dull red : M. Rollin remarked, that in fevetal 
t.he upper lip was taitoed, and tinged of a blue colour : 
Ihtie, :v< wril as ihtir eyes, are capable of every variety 
of expulfon : thor teeth arc white, even, and of the 
ufual miiuber ; their chin is rounded and a little advin- 
4’iiig : their ears arc finall > they bore and vcar in them 
ghils ornamenl'i or lilvcr rings. 


birch bark, 
like the Chi^l 
fticks: they I 
at noon, ioA I 
The habirti 
much ;bctu4j 
pan^plankj^ 
fek M 
to fet 
proeifted with 
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The vioiniri ?.rc nut fo Urge as the men, and are of pence. 
i' rounded and delicate figure, though there is but on deji^ 


a m( 

little difference bt tween the features of their facca* 
Tlitii upper lip is tnttoed all over of a blue colour, and 


take 
El 
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thty wear their hair long and flowing: their drefs hard- fifbing fonuug*; Tbyir 

ly difters fr('m that of the men ; the colour of the ikin and a kind^offpbl^^^ wbicl^^^l^||^C^^ {a 

in both Icxes is tawny « - r .t • m , . 1 t r .... « .• j-. t'* 

they fiifftr to grow to 
than that of Europeans. 

and have long beards, which gives, cfpcciaJly to the 
old mrn, a grave and venerable air; thefe left appear to 
be btld in much rifpcdt by the younger part of the in* 
hahitanis. The hair of their head is black, fmooth, 
and mo.'erately ftrong ; in feme it is of a chefnut co- 
lour : they all wear it louiid, about fix inches long be- 
hind, and cut into a brufh on the top of their head and 
over the temples. 

Thtir clothing confifts of a kind of furtout which 
wraps over before, where it is faftened by little buttons, 
ftrirgs, and a ginik placed above the haunches. This 
furtout is made ot flein or quilted nankeen, a kind of 
fluff that they make of willow bark: it generally reaches 
to the calf ot the kg, and i'omeitnies even lower, which 
■for the moft part renders the ufe of drawers imnecef- 
fary : forre of them wear feal fliiri bt.ots, the feet of 
'which, in form and workmsnff.ip, leTcmbks the Ciiiuclc 



tlie ] 

4ii^mg fumm^ ibr tfienr 
winter fubfiftence. It epttfifta of.drr^' fiAt amk a con* 
fiderable quanti^ pf gaiW and wild celery, angelica, a 
bulbous root which they call api^ better knowh under 
the name of the ydlow lily of Kamtichatka, and fiA 
oil, which they preferve in the ilomachs of bears, and ^ 
other large animals. Thefe magazines are made of* 
planks, lliotigly and ciofely put tc^ethcr, oraifed above 
the ground on flakes about four feet high. 

Dogs are the only domeftic animals belonging to the 
natives of Tchoka ; they are of a middling fize, with 
fliaggy hair, pricked ears, and a Aarp iong muzzk^ 
their cr^^ is loud and not favage. 

Thefe people, who arc of a very mild and unfufpeft- 
ing dirpofition, appear to have commercial inteicourfe 
with the Chinefe by means of the M intchou Tartars, 
with the Rufiians to the north of their ifland, and the 
japanefe to tiic Xoutb ; but the articles of trade are of 

no 
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no conC-qucrre, confiftin^; only of a few furs anJ 
wurtlw i)il 1 t.'h hfn ii cau^iit ouiy on tlit foutlurii 
('f tht? id. Old. 'J'liclr m ode* of i xrrfiCtni|]; the oil is 
by no mnans economical; they ilra.( the whale on Ihorc 
on a dopinjr ^^round, and li:lfciii‘g it to pntiify^ receive 
hi a lietich, at the foot of liic Hope, tiie oil| which (c- 
jhrates Iportaneoudy, . 

The illaricl is well woodtd, and mountalnoiia towards 
the cenirr, but is and level along the coaft, the foil 
of which appears admirably adujited to agriculture : 
vegetation is extrtmJy vigorous heje ; forelks of pine, 
u'ijlotv, uak, and bitch, ciivcr nearly tlie whole iurface. 
The lea abounds with fifh, as will as the rivers and 
brooks, which fwatm with faloion and trout of an cx« 
ccllcnt quality. The Weather is, in general, foggy and 
mild. All the inhabitants have an air of health and 
ftrengih, which they retain even to extreme old age ; 
nor did our author oblerve among them any inkance of 
defedive organixation, or the.le|gt edntagioua 

or eruptive dilbrders, 

SEGMENTS# LtKt 61*1 are tW^^tticular litiea, fo 
called on Ount^.'^s tc 6 t 6 t» Th^ im Aetween the hncs 
of lin^andfcpcr&di^ ^ “ 
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for ca<h individual) furaiih^a con$iktable revenue to 
the king'in the courfe of a year. Tht canoes arc of a 
fingular conkruAioo, each of them being formed o|thc 
|ruiiks of two large trees, rendered concave, and joined 
together, not (ide by iide, but eiidwife ; the junAion 
being exadfiy acrois the middle of the canoe : they are 
theretore very long and difproportionably narrow, and 
have neither decks nor malts ; they aie, however, very 
teomy ; for our author obferved in. one of them four 
l^fcs, and fcvcral people, crofiing over the river. The 
view u£ this cxtcnfive city ; the numerous caaues upOn 
the rivet ; the crowded popnlation, and the cultivated 
flate of the Itirrounding country, formed altogether a 
piofpid of civilizaiion and magnificence which he little 
expedite^ to imd iiKthe bofom oi . Africa. 

He met not, however, in 8ego with that hofpitality 


a m many d£NN, a kind of it 
rtberivi^^l’^ie moh^^ tand, particularly in the 
IS only teA koWfic flielia men do not grow fo mu 


which lie had experienced in fomc other African towns. 
The Mooii, will) nbouinl in and who^t bigotry icii* 
dtrs them ilie Mnp! .oablt nit:nu\s of cv:ty white 
fufpii^itd ci biii-g .1 Ctiiiili.iii, contrived to pcnu.ij* 
the king that it wan for m» good purpoic he had C ) ne 
into the teniloricd of Dambarni. He was there, ore 
ordcrid to take up Lin rciidcnce at a village a little di- 
flant, without bui-g admiticd into the royal pieleuce. 
Even thcic, fo llrong was the pieja lice lint had Lten 
excited agaiiik him, no perfon would admit him into 
his houfe. About funfet, however, as he was preparing 
to pals the night in the top of a liee, that he might 
not be in danger of being torn to pieces by wild beads 
a poor Negro woman cundudtd him to lur hut, drefled 
a fine fifli for his fupper, and furnifhed him with a mat 
to fleep on. She then called to the female pan of her 
family, who had flood gazing on him all the while Aiih 
fixed akoiiifhmeiit, to refume their tailc of rpinniiig cut* 
Ion; in which they cuutinued to emphy thenuLiv'cs 
great part of the night. They lightened their Libour 
by fongs; one of which was compufed exlempou, for 
our author was himfclf the fubjed of it. It was fang 
by one of the young women, the red joining in a lurt 
of chorus. The air was fwcet and plai'Hivc, and tiie 
words, literally tranflated, weic thcle The winds 
roared, and the rains fell.— The poor wijite man, fairt 
and weary, came and fat under our tux, - He iia.^ no 
mother to bring him milk; no wife to grind his coin. 
Chftrut. Let us pity the white man ; no mother has he”, 
dec. dcd. Trifling (fays Mr l^aik) as this, nciial 
may appeal to the reader, to a perfmi in my liination 
the circumflance was affecting in tlic higliell degree.” 

'Having remained thicc days in this village, lie was 
difmiffed on the fourth, after receiving from the king 
5000 kowties, to enable him to puichdle provifums la 
Uic courfe. of his journey. Though tliis fuin amount- 
ed only to One pound Iteillng, fo cheap are the iieeefia- 
lies of life in bambarra, that it was lufficient to pur- 
chafe.provifions for himfclf, and corn for his hoife, far 
Jiifty days. 

Sell, in building, is of two kinds, viz. Groun I 
Sellf which denotes the lowclt piece of tmibcr in 4 
wooden building, and that upon w hich the wh.de luper- 
ftrudure is psifed ; and Sell of a IViudi w, or (fa Duoi\ 
which is the bottom piece in the frame of them, upon 
.which they reft. 

SENN, a kind of itinerant cowkeeper in Switzer- 
cariton of /ippeiizdi i hefc 
_ much hay themlelves as they re« 

quire for their cattle during the wiutei feafon, and tome 
of them have no grafs lands at all. To fup|dy this dc.. 
ficieocy, they employ agents throughout the canton, 
who aie to inform them where good hay may be ob- 
tamed, which farmers ^made it in favouiable weather, 
&c. and then the Scun, or the great cowkeeper, who 
is in want of fodder, makes his agreemciitb for the win- 
ter with the wealthier farmers, to whom he fiicctflively 
drives his cattle as foon as they return horn grafs. 
Thus the itinerant Seiiii, with his cows, often vilus live 
different places during the winter feafon. He who 
fills the hay fumilhes the Senn not only with iiabling 
foi his beaits, but boards and lodges him as well as lu9 
whole family. In return, the Senn, beJiiies paying the 
ftipulaud puce for the hay, allows to his holt as much 
milk, whey, and wger (a kind of lean cheefe) i|B,n|a]r 
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be ufed m tlie houfe, and leaves him alio the manure of ing from food, and growing lean 
his cows. In the raiclJle of April, when Nature re- on whom the di (lingo ifhing badg 


his cows. In the raiclJle ot April, when Nature re- 
vives, the Senn again ilfacs forth with his herd to the 
mcado\*s and fertile Alps, which he rents for the fiitn- 
iner. 'riiiis the life of thefe men is a conllant migra- 
tion, affording the raofi plcafing variety, and bhning 
them with health, contetit, and cheerfuhiefs ; but they 
iiad not been then cuifed with French fraternity. 

Fine cattle are the pride of the cowkeeper wiio in- 
habits the Alps : — but, not fatisfied with their natural 
f)eauty, he will likewife pleafe his vanity. He adorns 
his bell cows with Urge bells fiifpended from broad 
thongs ; and the expence in fuch bells is carried even 
to a luxurious cxccfb. ILvery Senn has an harmonious 
Vet of at lead two or three bells, chthiing in with the 
famous ran% tks vcu'hvs {k). The inhabitants of the 
'ryrol bring a number of fuch bells, of all fizes, to 
» very fair kept in the canton of Appenzell. 'Flicy arc 
fixed to a broad (Irap, neatly pinked, cut out, Snd em- 
broidered \ which IS faitened round the cow’s neck by 
means of a large buckle. A bell of the largcft fizc 


ing from food, and growing lean. The happy rival, Serr id rela** 
on whom the diftinguifhiiig badge of fuperiority has 
devolved, experiences her marked vengeance, and is shadowf, 
butted, wouiidcd, and pcrfecuted by her in the moll ' 
liirious manner ; until the former cither recovers her 
bell, or is entirely renewed from the herd. However 
lingular this phenomenon may appear, it is placed be- 
yond all doubt by the concurring uftiinony of cen- 
turies. 

I'lie cows, when difperC.d on the A]|>s, are brought 
together by the voice of the Senn, who is then faid to 
aUun them {locken). . How well the cattle diitingiiifh 
the note of their keeper appeara from the circumftancc 
of their liaftening to him, though at a great diibnee, 
whenever he begins to hum the ran^ lUi vaches. l*Ie 
futniihes that cow which is wont to liray farthcil w'ith 
a fmall bill, and knows by her arrival that all the reft 
are aifemUed. . 

8£RRlSflT&Hi)AR, in Bengal, keeper of re- 
cords or accounts* ^ 

SEVE^ SrAaf,'.% ^vrn to 


mL'afiircs upwards of a ftx>t in diameter, is of an unh the clufter of f 1^ oectfi 4f: T^ptus,. the 

form widtli at top, fwells out in the middle, and tapers btill, pro^rly fo called 

towards ilie end. It cods from forty to fifty gilders % from their the tiakcd. 

and the whole peal of bells, including the thongs, will eye, tfadt^h Tofae oya them.; 


firneiimcs he worth between 140 and 150 gilders, but 
while the whole of the Senn himfdf, when belt mull 

L'ttiied, docs not amount to the price of twenty gilders. S 
The hm il black cow is adorned with the larged b^ll, fioni 
.md thofe iiixt in appearance have two fmallcr. Thefe 8 
ornaments, however, are not worn on every day, but noon 
<mly on folcmu occafions, viz. when, in the fpring, they of ] 
are driven up the Alps, or removed from one pafturc wor 
to ai'other; or w hen they defeend in the autumn, or difo 
travel in the winter to the different farms, where Uieir of V 
owner has contrafted for hay. On fuch days, the title 
.Scan, even in the depth of winter, appears driffed to a it0\ 
fine while (liirt, of which the fleeves arc rolled up above of d 
the elbow ; neatly embroidered red braces keep up his cant 
yellow linen trowfeis, which reach down to the Khoesi fnifl 
a fmall leather cap, or hnt, covers his head ; and a new wini 
milk bowl, of wood (kilfully carved, hangs acrofe the ^ f 
2 ^*ft (boulder Thus arrayed, the Senn precedes fing- in fi 
ing the ranz des vacles, and followed by three or four per, 
f ne goats *, next comes the handfomeft cow with the tion 
great bell ^ then the two otlier cows with fmaHer bells ; terp 
and thtfe arc fuccccdcd by the reft of the cattle walk- Imct 
iiig one after another, and having in their rear the ftan 
bull with a one-legged milking flool hanging on furp 
his horns ; the proceffivrn is clofed by a traineaUf dr cjb 
fledge^ on which are placed the implements for the will 
dairy. It is furprifing to fee how proud and pleafed whi 
the cows ilalk forth when ornameAted with their bcQ:>. Ului 
Who would imagine tliat even thefe animals are feniibie con 
of their rank, nay, touched with vanity and jeabufy I que 
If the leading cow, who hitherto bore the largeft bell, the 
be deprived of her honours, (he very plainly manifefts Thi 
her grief at the difgrace, by lowing inceflantly, abiUin- was 


but by ifae help of «t^fcip|iit ii 
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cylinder upon ti^. pBpcr;iil[ft^ of being merely^ltades 
without colour, as I expelled 4 the one oi' them,, that 
which, correfponding with the beam of uay light, was^ 
illuminated by the candle, was yellow; while the othei^ 
corresponding to the light ot the candle, and confe- 
quently illuininated by the light gf the heavens, was of 
the molt bcauttfiil blue that it is poifible . to imagine. 
This appearance, which was not only unexped^ed, but. 
was really in hCelf in the hig|heft degree .itriking an^, 
beautify. 


fa) This famous paftoral fong ts never fung by the cowherds with words to it : all the tones of it are fimpfe* 
and moftly formed within the throat. Hence the tunc jproduces very little or no motion of the jawbones,- and 
its found/ do not rtfemble thofc which commonly iffoe from the human throat, but rather lecm to be the tones 
of fome wind hiftniment ; particularly as fcarcely any breathing is perGeived, and as the cowherds ibinetimes fing 
lor aupates together without fetebing breath. 
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ttadowf, ^autlful) I found upon repeated thala, and after var)*- country is prepared The hind part only of the hit; *, 
Chag recn. Jng the experiment in ev^iy way I could ihiq^ of, to however, whieh is cut out in the form of a crtfceni 
I ». r. — r_ni_. -ur.i..* a.. : /r .l - ’^ufuan ell and a luif in luigth aciufi the lull. 


ble to produce two fliadowH at the fame time, fiom the 
fame body, the one anfwering to a beam of day light, 
and the other to the light of a candle or lamp, without 
tbel'e fhadow.8 being coloured,^ the one yellow, and the 
other bine. 

** If the candle be brought nearer to the paper, the 
blue (badow will become of a deeper hue, and the yel- 
low fliadow will gradually grow fainter ; but if it be 
removed farther off, the yellow (liadow will become \>£ 
a deeper colour, and the blue Shadow will become 
fainter ; and the candle remaining ftationary in the fame 


aud a rtiort ell in hrtadth along the back, can pruptily 
lie employed for Ihagivcn. 'I he nmaining part, as is 
piovcd by experience, is improper fur that purpofe, and 
is therefore rejcdttd. 

The pieparatiou of the (luna, after being nit into 
the above form, is as follows :-''l'hcy arc dcpofittd m 
a tub ftlltd with pure water, and fuffered to iein<tin 
there for {everal days, till the^ are thoroughly fnaked, 
and the hair has dropped off. They arc then rakeit 
from the tub, one by one, extended on boatd:i, pheer* 
in an dbhqt^t direflioji againit a wall, the cot :u o> 


place, the fame varieties in the livength of the tints cf them, which reach, bevood ihe edges of tlK board, 

epidcimih tilt 11 


the coloured ihadows may be produce^ merely by operi« bg made faff, . and the Hair with th< 
ing the window-ihutter a little more. or.Jefs, and ven.- jeraped off vviih a blunt, iron fcrr.per caiUd umL 1 \\l 
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ihips thus cleaned are aga.in put in pure water to ioik. 
jyhen all the Ikms have undergone this part of the pro- 
'pefs, they ate taken from the water a fccond tiinr. 
foread out one after the other as bifore, and the flcfh 
_)Me is feraped with the fiine kind of inffinmcnt. '1T( y 
are carefully chancd^alfo on the hair iidc, fj that iio 
thing remains but the pure hbruus iliTnc, uhkh ^ 
'Ifor nrutking parchment, confiding of coats ol whiu 
diillary fibres, and which has a relcmhUncj! t a fwii../f 
'l^adder foftened in water. 

. ** After this preparation, the woikmeu take u cc- 

tain kind of frames called />.//*«’, made c>f ?. Ilraight and 
a Jfenucircalar piece of wood, having nearly Ove fame 
formas the ikina. On tlufc the Ikins are extended ir« 

' .tlS^ftaoolh and even a ntanner os pofliblc by iv.eans of 
^prdl; and during the opeiatiun of extending ilum, 

' iWy.are fevcral limes berptinklcd with water, iliat no 
>iiart of them may be diy, and occalion an uncepud ten- 
After thc|t have been uH extended on the frain s, 
'I tney are again molffcncd, and carried into the lu iii', 
where the Trames ate depofited clofe to each other ( n 


% 


^oor.wkh the'llcih fide of the next the j 


AaMlwgm 
>.«• AOUi 

jjie Tarilnj 
hy the Tiirkii firuth the 
made Jimr/eti or abafrin. The Tatiajm wlu) 


Tatia^ wlu) refidc u 


^ade 

‘Ailrtcan, with a fi^w of the Armeniaa^ of that city^ 
are only people in the Ruffian empire acquainted 
‘ ‘ . the art of making lhagrecn. Thufe who follow 


upper fide is then thickly beilrewed wuh the 
exc^edii>^ly fmooih ai.d hard feeds of a kind uf 
'’'§1^ foot (ilnfnopDiiluut which thcTmlais Call 

find which grows in abundance, to about tiio 
keiglit of a man, near the gardens and farms un the 
/quth fide of the Volga \ and that they may mak 
fttoag iiqprfifign on the Ikins, a piece of felt is Ipnad 
over them, and the feeds art trod dgwii with the feet, 

I by which means they arc dt-cply imprinted into the 

‘“ and fofl (kirs. ^fbe frame#, wilhoublhaklug.lhe feeds, ;iic 
then carried out into the op^n eir, and placed in a re- 
clining pofition again il a wall to dry, the fide ci vcrul 
with the ft edi being next the wall, in order that it may be 
fhcltered from tlie fun. In this (late the ikins muff be 
left feveral days to dry in the (un, until no appearance 


ilhia occupation not only gain confiderable profit by the .C<f moiilure is obferved in them, when they are fit to 


of their 


be taken from the frames. When the impreffed feeds 
ire beat off from the hair fide, it appears ^11 of inden- 
.tatipos or inequalities, and has acquired that impreffion 
which is to produce the grain of the (hagrecn, aSfitr the 
.ikins have beeu lubjeded to the laff fmoothing or feru- 
ping, and have been dipped in a. ley, which will be men- 
tioned hereafter, before they receive the dye. 

** I'hc operation of fmoothing is performed on an in- 
clined bench or board, which is furnilhed with an iron 
book# and is covered with thick felt of (beep’s wool#, 

di. 


leir produ^n to the Tartars of Ctiban, Aftra- 
Caian, who oioament witli it their Turkey 
boots, ilippera, and other articles made of lea- 
th^ derive confiderable advantage fraia the 
of hoifes hides, which have undergohe no 
eft than that of being feraped clean, and of 
wbidi'lfcveral . thoulands are annually exported, at the 
fate oflioiii 75 to 85 roubles per hundred, to Perfia, 
where there is a fcarcity of fuch hides, and from which 
jihe grater ^art. of tho ihagrceo manufadured in that 
^ a 
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r>n v;!.Ich tbe dry i\'n nviy Tiif* C.:in i.i 

Infpt'.'L'i in tlic Piid Pc’ ('f ll-c bvi.fli it board to \\s 
ii(,n I' '^ik, by /nt.’^ns of onr of fht brl *^ rni.!e in th*v* 
t-vi^L* ot the fr:in for cxu*iid»ng it i’l its i'aiM' as Iv.fort* 
intnliorw. ;1 ; and a cord, h^ivin^ at it*^ cx‘uir.ity a<lone 
Dr iw -iwhi^ i.i att^chtd to ea',‘]i end of tin* Ikin, to 
Lt;«.p ti in itSi pofuion while imder ihr hjirli of the 
wo'kns.ifi. It ia then fiilij'^^td to tlir i;]k » ai:on of 
ffnnothvnj' and feraping by !".eans of ii\o difhiviit in^ 
<lrn;.,cnl-’. The firfl ufed for this puipc:(‘.', calh d by 
the 'I’ailars foL?r^ is a piece of fharp iion bert like a 
lio{jk, VI 1th which the furft\ce of the Hiagreen is pretty 
clolcly fcrapcfl to remove all the piojedting ioeqvahties. 
Thift operation, on account of the corneoiis haidncfa of 
the diy flein, is attended with fome difficulty; and 
great caution is at the fame time uquired that too 
nuich nf ilie injjnefTion ol the /ilrlutu feed be «Ot dc- 
flroycd, which m’ght be the cafe if the iron were kept 
too fliaip. At. the iron, however, is pretty blunt, which 
occafuiiih intqualiiies on the Ihagrteiiy this inconvenience 
mull ai ttiwaids be remedied by means of a fh:‘rp fera- 
iioTi or urjJi’t by w'hich tlfc futfscc acquins a per- 
itci nijiffiiii.iry, and only faint impreffions of xhcaMuta 
feed thin rimsi!!. andlucli as the workman wiflics. Af- 
ti't all thefe opetarions, the ihagreen is again put 
va^^ir, pHilIy tu make it pliable, and partly to raife the 
grriin. As the fe^ds occafon indentationg in the fur- 
fare of the flein, tilt iirtermediate fpaces, by the opera- 
tio’ s c f fn.oi iliing and feraping, lofe fumt'-pavt of thur 
pr' jesting fubHance ; but the points which have been 
dep’ tiled, anxl which have loft none of their lublUnce» 
now fwcll up above the feraped parts, and thus form the 
grain of the fhagieeri. To produce this effctSu thefkim 
are left to foak m water for 24 hours; after which tliey 
are immerfed feveral ttirus iii a ftrong warm try,.ol> 
taintd, by boiling, from a ftrong alkaline earth named 
frijora, which is found in great abundance in the neigh- 
bourhood of Aftracan. * When the /kins Lave been ta* 
ktn from this ley, they are piled up. while warrUf on 
each other, and fufFeted to remain id that Hate feveral 
hours ; by which means they fwcll, and become foft^ 
They are then left 24 houra in a moderately ftrong 
pickle of common fait., which rcndcia them exceedingly 
white and beautiful, and fit for receiving any colour. 
The colour molt ufual for thefe ikins is a. fea-greeo ) 
but old, experienced workmen can dye them blue, red, 
or b^ack, and even make white (h,<green 

“ For the green colour nolhmg io neccllary but filings 
of copper and fal ammoniac. i>:d ammoniac fs.diffidveci 
in water till the water is coniplettly fatu^ateds and the 
IhagY ten (kills ftill molft, after bemg taken from the 
pickle, are wafhed over with tj^foluciun on the un^ 
grained llcfh fide, and when weH^oiitened a thick lay- 
er of copper filings is ftrewed ovtr them : the (kuis are 
then folded double, fo that the fide covered with the 
filings is imietmoft. Each- (kin is then .oiled up in a 
piece of felt ; the rolls are all ranged lugeihcr in pro- 
per order, and they 4re p'^efled down in an uniform 
tnaoner by fome heavy boies plac<.d over them, un«Jtr 
which they remain 24 hours. During th.:t penjd, the 
fohition OX lal ammoniac d'Holves a (|uantity ol the cu- 
preotls particles fufficient to peuetr te ttu (kin and to 
give it a fea-green colour. If the hr|l applioat'o.. be 
jiot fufficient, the prncefs i» repeated m ihc f uin. iiiau- 
; after which ihc (kins arc fpread out and dned. 


** For the blue dye, indigo in ufeJ. About two 
pounds of it, reduocfl to a t.iie pow ' r, arc puf into a 
kjttlc i cold watei is pour.d over it, 4ud iJ t mlxuue 
i« fti'-cd lound tiM the colour begums to he diftolved. 
Fivt pounds of p.»uaJed iuul\irf which ;s a kii'd of 
or crude foda. p»-t pared by the Armeiiiam. and 
Calmiics is then d'.^Tolvcd m it, with two pouiids of 
Ir.iiC aud ii pound of pun lumey, and the whole is kept 
fevtial da) - m the lun, and during that time frequently 
ftirrtd round, 'rht ficins intended to be dyed blue nuift 
be moillcucd only in the natrous ley fehora, but not in 
the fait brine. When ftiD nioift, they are folded up 
and fewed together at the edge, the flefh fide being iii- 
nermoft, and the (hagiceucd, hair fide outwards; after 
which they ate dipped three times iti the remains of an 
fxhaufted kettle of the fame dye, the foperfluous dye 
being each lime cxprelfcd ; and after this procefit they 
are ‘lipped in the.frcih dye prepared as above, which 
muft nut be^xpreffed. . The (kins.arC then^hung up in 
the (hade to dry |-aftdr. which t,hey are cleaned and 
paired al the edges: 

For bl^ (begVefn^ ahd 'vitrio) are em- 
ployed in moift from 

the pickiet ^reHlucklv finely pulvefifcd 

gall nuts« They jjire bid over 

each other of biuer. Wine 


ired%!4M 





earth 

ed hoMnto r M 

vcral 

ed with J 
cfitaib'. 
tbeitif Abd&e 

rut|£td 

ia0¥4.ef':#'.l 
in6aiefi09i 

tMf 

,drcfl«rd 
are 


ir . . r • /. -'V.. . 'r ' 'v- .. >■ 

ft Toxhb^. white SkA be 

moifteoed (»i ;.iht (haftj||^ fide « Ardog 
of alum. Wten the Semhas imbibed this t^qdr, it it 
daubed over OB both hdb with a pafte made of ftouft 
which is fuffci^ t6 dry. The^jpalte is then walked off 
with alum- water, and the iltm is pi^ed in the (oii (ill 
it IS completely dry. As foon as it is dry> it is gently 
bclniearcd with pure melted (herpes tallow, which it iV 
lufTered to imbibe in the fun; and to promote 
frdt, it is prefted and -Worked with the hands; ^ 
iJcins are then (aftened in 'fuceeffion to the beforq^tti^.i 
tionjd bench; where warm water is poured ovia^hcni',i, 
and tbe fuperfluous fat is feraped off with a blunt wood- 
en inftnifnent. In the laft operation the warm 'I'atrr 
is of great fe^vice. In this manner fhagrecA perfrdtiy 
wliitc is obiained, and nothing remains but to parethb* 
edgcb and diefs it. 

** But this white (hagrcen.is not intended lb much 
, *■ fo» 



S H A 


Shavr^^n, for remaining In that Hate, as for recemnpr a daik red 
Sharp. (Jye . bfcaui'e. by the 'Hove prcvioiw proi\TR, the co- 
lour becomes flinch more pei 'Tht dedined 
for a rtcl colour irurt not be iir.mcrfcd hfl in h y of 
bitter fait earth (fihora'ty and then in pii kh, but .ifrer 
thay have been whittned, muft be left to fo.ik in the 
pickle for 24 hours. I'hc dyt is prepared from cochi- 
neal, which the Tartars call hirnnt'z. About a puHod 
of the dried herb tfeha^nttn^ which jrrows in great abun- 
dance in the neighbourhood of Alliacan, and is a kind 
of foda plant or kali (faljola erkoides is boiled a 
full hour in a kettle containing about four common 
pailfuls of water ; by which means the water acquires a 
greenifli colour. The herb is then taken out, and about 
half a pound of pounded cochineal is put into the kettle, 
and the liquor is left to boil a full hour, care lietng ta- 
ken to flir it that it may not run oven About 15 or 
20 drams of a fubllance which the dyers call luter (or- • 
chills) is added, and when thcv llQUCK bl^;been boiled 
for fome time longer, ' the, kettk if from the 

lire. The itcins taken fr^ih ^ then placed 

over each other in trQtturhfi!nii^ W d^lkuor is pour- 

m ^ after 
_ ^ red in 


ed over them four 
with the hands, 
anddiffufedv 'm 
which they 
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chant as a book-ke^pefv fd ^onfeiuence^he ibon con* 
traded an fntjmate acanaintance and madfhip with' 
Mr FlamAeed, by wlipfe intereft and recommendation 
he obtained a more profitable employment in thcdockv 
yaikl at Chatham ; where he continued till his friend' 
and. patron, knowing bis great merit in afironomy and 
ri^'banics, called him to his aifiiUnce, in contriving, a- 
A[^g, and fitting up the aftronomical apparatus in 
tljKoyal Obfervatory at Greenwich, which had been 
aiamely, about the year 1676. He was 


principally employed in the conllruf'tion of the mural 
arch ; whiL-h in tlic cori-^pafs of 14 months he fiuifhed 
fo greatly to the fnti.^iiieti .n of Mr h'lamilctil, that he 
fpeaks of him ip. ttrnm of the bigheit praife. Accord- 
ing to Mr LSrncatoii, was the firft good and valid 
inltrufnenl of the kind ; and Mi Sharp the firft ariift 
who cut accurate and delicate divi lions upon afironomi- 
cal inilrumrnts. At the time this iultrumcnt was con- 
Aru6led, Mr Flamfteed was 30 and Mr Sharp 25 years 
of age. 

Thcfe two friends contiuued together for fume time, 
making obfetvations on the meridional zenith difiauccs 
of the fixed fiars, fun, moon, and planets, with the 
times of their tranfits over the metidian ; alfo the dia- 
meters of the fun and moon, and their eclipfes, with 
thofe of Jupiter’s fatellites, the variation of the com- 
pafs &c. 

Mr Sharp aifified Mr Flamfteed alfo in making a ca- 
talogue of near 3000 fixed ftars, with their longitudes 
and magnitudes, their right afcenfions and polar diflan - 
ees, with the variations of the fame while they ch'angc 
tlieir longttitde by one degree. 

But from the fatigue of continiully obferving tfic 
ftars at night, in a cold thin air, joined to a weakly 
conftitutlon, he was reduced to a bad (late uf health i 
for the recovery of which he dtllrcd leave to retire to 
his houfe at Horton ; where, as Toon as he fonrid hlrn- 
felf on the recovery, he began to fit up an obfervatory 
of his own ; having firft made an elegant and curious 
ee^ne for turning all kinds of work in wood or brafs, 
with a matindril for turning irregular figures, as nvals> 
rofes, wreathed pillars, &c. Btfidt thtfe, he made him- 
felf moft of the tools ufed by jolneis, ebekmakers, op- 
^ tfotansj mathematical inftrument makers, &c. The limb;i 
or arcs of bis large equatorial inftrument, fextant, qua- 
drant, fte. he graduated with the nice ft accuracy, by 
diagonal divifions into degrees and miniitts. The tc- 
tefeopes Ke made ufe of were all his own mukiug, 
and the. leofes ground, figured, and adjuiUd with his 
^dwir hands. 

If was at thiVlime that he aflifted Mr FlamikcJ in 
Otlculating moft of the tables in the fircond volume of 
his Wjhria Ctehjhy as appears by their letters, to b' 
feen in the hands of Mr Sharp's fnends at flomvi 
J...ikewire the curious drawings of the coarts of cll tlio 
COflftelhtiofis viiible in our hemifphere, with the ft'Jl 
mope excclkat drawings of the planifphercs both of the 
northern and fouibern coultellalions. And’lhough thelVj 
dlrawings of the conftellarions were fent to be engraved 
at Amfterdam by a maftcrly hand, yet the originals far 
exceeded the engravings in point of beauty nnd ele- 
gance s thefe were ptblifoed by Mr VUmfttcJ, and 
both copies may be feen at Horton* 

^ .Thc mathematician, lays Dr Hutton, meets with 
femethirg extraordinary in Sha »^’8 elaborate trtatlfe of 
G 49 mfry Improved (iu ^to, 1717, figned A. S. Philo- 
ni^th): I ft, by a large and'accurate table of legmenis of 
circks, its conftnidion and van'oua ufos.in the foluticu 
of foveral difficult problems, with coinpendiou:, tables 
for 


Shtirp* 


(a) The beautiful red Turkey leather is dyed with cochineal prepared in the fame manner. Prorcfrv)r Gmo 
lin junior, in the fccond part of his Travels throurdi Rufiia, explains the herb tfehaj'ann by arterrifa ha- 

ving doubclefs been deceived by the appearance the plant acquires after it has been dried. Befidcs, thit urutn'jiA'. 
IS found only in the middle of Siberia, aud never on ilic weft fide of the Irtifch. 
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for a inie proj>orl!ond pr.rt ; and thtir nfe iu liii time iCLiji":; hf a hcrinii. He wa; of :i mlu He 

tbfd’c or any filhcr lithlcsi excmplilird in nrikinjr ftaturo, bir very thin* hcin^ ( f a weakly c >nllitution. 

rithms, or iheirnatural nnmbern, to 60 yjlacf‘>of ; He w^9 ifniaiLiibly iceblc the lal: three or four years 

tlifir bciii\^ a table of them tor iiH to » 1 .0, before he dij !* wn-rh was oothexSthof July i 

IMR- to f)i fi^/urcH. 7 d. His coitcHj ireatif- of Tolye- in the y ilt v * 

dra, or folicl bodicB of many bafea, bo^h the rt^nilar lu h'« rtiircmnit at Ijittlc Horton, he <'mp!oye<I 
ones and others ; to which are added twelve row «)nes, four or five rov)nw or apartments in his hoiife for difFe- 
uith various methods of forming; tJicin, and their exaft rent piirpoftj:, into wliich none of his family could pof. 
dinicnfinns in (urds* or fpecies, and in numbers ; illn- fibly enter at any time without his permitTion. He w-u 
It rated with a variety of coppirplatea, neatly enjrravcd feldom vifited by any perfons, except two gentlemen of 
by liis own hands. Alfo the models of tliefe polyedia J^iradford* the one a mathematician, and the other an 
he cut out in boxwood with amazin:^ neaincfs and ac- ingenious ajyitheiMry ; ihcfe were admitted, wibjn he 
curacy. Indeed few or none of the mathematical in- cliofc to be feen by them, by the fignal of rubbing a 
drinnei.t rnalcers could exceed him in exa:^tly gndua- llone againft a certain part of the outlidc wall of the 
linrr (^r neatly engraving any mathematical or ailrono- houfe. He duly attended the dilTenting chapel at llnul- 
mic**! infbument, as may be feen in tlie eqiiatorI.il in- ford* ot which he was a member, every Sunday ; at 
ilrnmcnt aliovc rnenlioncJ, or in his fextant, quadr^.rits, wliicb time he took care to be provided with plenty of 
and di:ib of varions Ibrls ; aKo in n curious armillxry halfpence, which he very charitably fuffered to be taken 
fpheiv, whieh, b. lide the common prtip-rriea, has move- fingly out of hti hand, held behind him during his walk 
abh- c rcl.-H, 5r for exhi riling and refolving all fpheri- to the cbaprl, by mqinber of poor peopicwvho follow- 
f i! iiiaiit:!cH; alfo bln dtmhle fev'lor, with many other ed him, without his ^ver Iboking back, or afking a 
i-lh’inu-iirs, yll cofit ilvod, giadnated, am! fiiiinied, in a ixtigle quettcon, ; 

ino;t chg.iMt inain^fr, by hiniftlf. In fhort, he pofrrfTeJ Mr Hharoyrti'/vfi^r as to his rneala, and 

At f»nce a rcmark iblv clear head for contriving, and an t^markAhl; lie frequcntl/ took 

cxf iiordinaty hand lor cxemiTiiig, any thing, not only m the fettawinff mami^; fiji'lare Hole, fomc- 

ill nuchai.Ii * but hkewife in drawing, writing, and nna- thin^ )ike*a ^ndovr, between 

kii>g the mod esac^l and bctintirul fcheincs or figures iu the ro^nt 

;ill his cabnilitions and geoTiv."tricaI conllniftiona. ’ f -» • ^ . ^ 

'riit* cpiidratute (»t the ciicle was undertaken by him 
for his oA’n ]>rivatc am.ifemtnt in the year 1^91^, dc» 

<l^iccd fium two difFcrcnt lerieS, by wdiicU the troth of 
it proved to yz places of figures j as may be feofl 
in rhtr intiodurtion to Shcrwin^s i’abl.'Sof Logarithms; 
ih.it i>, if the diameter of a circle be 1, the ctrcnmfe* 

;x':cc will be found equal to .S* 14^59265 ^5^979^2^38 

4620.13 l>^ 3 ^ 795 ^^ 884 f 97 i 693 <) 9375 io 5 ^'i '‘974944 
592^ *^7816405, dec. In the fame book of Sherwm’s 
may alfo be feen hqi ing'mious imptovements on the 
making of logarithms, and the conftru6)tng of the na*. 
tiiral fint'.s, tangents, and fecants. 

lie t.lfo calculated the natural and lo4[arIthmic fines, 
tangents, ami fecants, to every fccond in the fiirft tni- 
iiute ot the qiiacl**aut ; the laborious iiiveftigation of 
which may probably be feen in flic archives of the 
Royal Society, a*, they were ptefeiUcd to Mr Patrick 
hfiirdoiii fiir that purpofe ; exhibiting his very 
and accurate manner of writing and arranging hSa fi- 
gures, not to lie equalled pc’ha'ps by the bell p'enxnait 

now living. , . . , .. ?*"®**f l **^‘'**^.’*^ 

Mr Sharp kept up A corrclpondcnce by letters with my faril dried in ttie buttet* is prepared, by 

nioft of the eminent mathematicians and aftronomers of boihng the kerild in wttW,' has fomewhat the apMar- 
his time, a-i Mr FlamfVeed, Sir Ifaac Newton, Dr Hal- ance of a SpanifK olive. The kernel is enveloped tii a 
ley. Dr Wallis, Mr Hodgfon, Mr Shir win, &c. the fweet pulp, under a thin green rind; and thebuttcr 
anfwer? to which letters are ail written upon the backs, produced from h, hcfides the advantage of its keeping 
or empty fpiccs, of the letters he received, in a fhort- the whole year a’lthout fait, is whiter^ firmer, and, JMb- 
hand of Kis own contrivance. From a great variety of Park fays, to his palite, of a richer flavour than 
letters (of which a large clictiful remain with his friends) bell butler which he ever tailed made from cows i 
from thefe and many other celebrated mathematicians, The growth And preparation of this cpminodity, 
it is evident that Mr Sharp fpared neither pains nor to be among the firfl objects of African indd 
lime to promote real Ic'cnce. Indeed, being ipnc of the this^and the neighbouring dates ; and it coiilmutes . 
moll accurate and inddaligibU; coinputtrs that ever ex- main article of their inland commerce. In fomc places 
illcd^ he was for many years the common rcfource for they dry the fruit in kilns, containing each about half 
Mr Hamftecd, 8ir Jonas Moore, Dr Halley, and otheis, a cart load of fruit, under which is kept up a clear 
in all lorts of iroublefomc and delicate calculations. wood fire. Our author, who law the fruit in one of 
Mr Sharp froiitinued all his l.fc a bachelor, and fpent thefe kilns, w'as informed, that in three days the fruit 
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would he ready for poundlnej and hoilinq • and that the 
Shcbbcaie. thiia matiiifadured, preferable to that which 

is prepared from fruit dried in the fun ; tTpecidly in 
the rainy fcafon, when the procefs by ir.rolatioii id al- 
ways tediouA, and oftentimes iiictfcihia]. Mitrlit it not 
bfe worth while, if pradicablc, to cultivate Shea-trees 
in fome of our Well India iilinds ? 

SHliAVE, in mechanics, a folid cylindrical wheel, 
fixed in a channel, and moveable about an axis, as be- 
in^ ufed to raife or increafe the mechanical powers 'ap- 
plied to remove any body. 

SHEllIlEARE (John) was born at Bideford, a 
con (idrtM able fen-port and corporation town in Devon- 
(hire, in the ye^r lyoif). His father was an attorney ; 
but havin^^ fmall prstlice and little fortune, he carried 
on nlfo the bufincls of a corn fadlor He had four 
children, two Ions and two daughters. Of the fona, 
John, the fi|h}cd of our prefent memoir^ was the eldeft. 
The other fon was called Richafd, and Cntivdy the re- 
verfe of h» brother in dirpio&tio& | WwM bred to the 
fea, and died young. 

John received tbt rudiments of Wt, education at the 

frec.grammar*fchool Eaideiir, by the 

Jeained Mr EBay for 

a oevr V'erfion 
’^niArns), 

m9atlu , It' hha ibe fit* 





fur 

■'wUtUKif^ 
irticKifelw 
■ftkaie of foeh uitoi 


-ShebfaMre wiw lKniiid »p,^tUe to« ^ emiamt and 
’Worthy forgeon in 'htt mtm town'i'^iti which '^tHa. 
tion he acquired a hoafiderable' ihaM’df medical Imow. 
'M|e. Hisgeniui for tempoow appekred atthiaaaily 

iueitod. and he could not forbear fmm ir am 
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fo arthilly had h contrived to conn.nl hirnfdf. He : 
was alio It'vcral linns fuminoiied lo ajjpear at l!ic lei- 
fio is* for daring to ipc.ik and write intveieniiy of the 
woilhipful magi ■' I rales ; hut the hiigh was alwa)i on 
the fide of Shebbeare, nor could they ever conic at his 
back, fo clofcly had he fitted on his armour, with the 
whip of authority. 

\Vhen lie was out of his time lie fet up trade for 
hiinfelf, and then fticwed a taile for chemiilry; .md foon 
after he married a very agreeable and amiable vuiiiir 
woman, of nofortone, but of a genteel family. Wheihtr 
his infuperable propenfsty to fatire diprlvcd him of 
fiienda and of bufinefs, or that he fpci.t to,, much in 
chetmeal experiments, we know not ; bi>t failin.^ at 
IJidcford, he removed, about the year 173;,, t„ 
where he entered into pannerihip with a chemilt, an 1 
never afterwards fct his foot in his native town. 

In the year I7.iphe attraaed the attention of ih, 
pab.ic. by an epitaph to the mcniorv „f rh,,m’s 
Colter, Elq; member for Briftol; in whi'h, it 1,..-, 
truly obferved, that he hi.i contiivid to raife , 

of pity, gnef, and indignation, to a very liii;h <l,;rr,.,;. 

^ he next year he publifhcd a piiinphlet <,11 ih:? iiiiifol 
.waters; from which period there i.s a diafm m our au- 
thor’s life wc Bie uttabfe 10 fill up. In thfj inttrwd 
probably be pifted his failure in bufniffi, :,i;d h>. 
..rfort to obtain a higher filiation in hi. profiiliou. Ii 
•is certain that in the year lyja he w.i^ at Paris, and 
there he obtained the degree, if he obt line.l it at al', 
■which gave hhn the aduilioii to bi.i name vvhicli aeeom! 
^med him during the refl of his life, that of Doc+or, 
Until this time he appears to have lived inoSh-mitv 
but at an age when vigorous exertion ufually fublider’ 
Jw feequ to have refolvd to place himftlf in a e.mfpi! 
coous fituation, whatever hazard might attend it, .nd 
comroencea a public writtr with a chyree of eel’eilty 
Md virulence for which it would be difficult to find .1 
parallel evien in the mofl intemperate times. To nad 
over hit works now, when the paffions they then raifed 
have fubfided, we feel forprife at the efl'eft they tiro- 
duced ; and it is within the memory of many yet liviiif, 
that their influence was very confiderable. In the year 
»7.f4/’he hewn his career with T’he Marriage Act, a 
political novd; in which he trested the legiflature witit 
such, freedom, that if occafioned his bring taken into 
from whence, however, he was foon rchafed. 

, The performances, however, moll celebrated, were n 
fenes of Letters to the People of England, which wete 

urritt»n in m flatlja wv7rT/>w.H.skw ....i 


V 7 f ' *.a ; • - . 10 inc rcopic or iiiigiand, wl 

In the fiftceMh w yM^oTItfo written in a ftyle vigorous and wergetic 

lebbMre wIm bound anfiMitite Id ii eftifofent'afid fiovmlv and rarr-lf-ra. musII ... 



« ^uamtlntc, 

fing of an idder. TUt chkf mirks, however, of ^cbe 
"1 of hi's wit ‘were the g^tlemcti of the corpora- 
...w.. o^ne or other, ind foiHetimei all of them, were ah 
moft conflantly expofed In a flibcl upon the publf( poAi 
and corners of the lireets* 'But though the wifier part 


- 'O''’ viia-sw^Mt, tlioujjh 

ilovenly and cardefs, well calculated to make an im- 
preffion on common readers ; aud were adconiingly 
read with avidity, and circulated with ililiVence. 'Khey 
had a very confiderable c#Fea on the mind, of the 
-people, and galled tlie inniiftry, who leem to have been 

at .firs .rnA Mh^Ar tsw ««aa«i>/k ......k ... iTa ..I ■ 

^ On the pub- 
warrants, dated 

' by Eord Hoi- 

derneffc, to t»l« up both Stott the pnbhflier and the 
tothor. i'hfs ^kwreciition, however, feems to have 
been dropt, and the ciilpiit proceeded f<w fome time 
mmoleited, •* havfog dedared (faya one of his anfwer 
tbit he would Write himfdf into a pnfl or into the 


v..„ wiwr pan, era; »« ne wouin wnic nimicit into a pnfl or into the 

of them only laughed at thefe harmlrfs triflee, yet fome pillory ; in the laft of which he at length fnrevded.'* 
wiere m6re irriuble, and many a profeention wai com- On the 12th of January lyjH, a geneftl warrant was 
•aenced agti^. ^t not one ctiuld fis itfetf upon Mm, figaed by Lord Heldernefle, to fearch for tl>e authof 
■ Sutra. Voi. II. Part II. 3 r 


'leMwire. 
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printer, aiul pi'.hliftifr* of a wiVkc'Jf auiIaciouSi and trca- af^reement to publifh it ami i‘(|ually divide the profits. Shebhfire. 
fonaVjli libel, entitled, “ A. Sixth I..etter to the People The care and cxpcnccs atteiuliiijr the tifhcrinjf this 
of on the projjrefs of national ruin ; in which work into the v/orld were to be wholly Dr Shcb* 

in die. vn tint the prefent fjrandeur of France and call beaic’i., who performed hit part of the agreement, and 

miiien of thi.n nation arc owing to the influence of Ha- caufed it to be handfomely printed in quarto, with a 

nover Oil the council of England i*‘ and them Imving Tory preface, containing frequent reflections on, arid 
fouml, to filze and apprehend, together with their alliifions to recent events, and to living charaiiterst 
Looks and papers. which gave it the appearance rather of a temporary 

At this junfluve government feem to have been ef- pamphlet than of a work calculated for pofterity. On 

fcftually roufed } for having received information that the injundion being obtained. Dr .Shebbeare was ui>. 
a frvtnih letter was printing, by virtue of another war- der the neccfllty of applying to the aid of law to re* 
rant, dated January 23, all the copies were feixed and cover the money expended by him in printing, amount- 
entirely fupprelTed, In Ealler Term an information ing to more than ^ocJ. Of that Aim more than half 
was filtd againft him by Mr Pratt, then attorney ge- had been walled on his fide in the courts of law and 
neral, afterwards I. ord Camden; in which it is now equity. And fome years afterwards, fpcaking of the 
worthy of remark, that the crown officer, in his appli- fituation of his affairs, he fays, “ It may be ealily ima.. 
cation to the court, in exprefs terms admitted a point, gined, that my circumftances were not improved by 
firce much difputed, that of the jury’s right to deter- three years imprifonment. I had no club of pariizans 
mine both the law and the faA in matters of libel, to maintain me during that time, to difeharge my 
*• What I urge (fays the advocate) to the court, is debu, nor even the fine, which I was obliged to pay- 
only to fhew there is rtafonablc ground for confidering after a three years confinement for a finglc offence 
this publication as a libel, and for putting it in a way Notwithftandiiig tiie difficulties which inevitably arofe 
of trial, and therefore it is I pray to have the rule made from thefe paitw^ora, and «ttl|aagh an infolvent aft 
abfolutc; for I admit, and your lordftiip well knows, was paflWI -tfUr W» M^pV jwceffio^ to the 
thst the jury in matter of libel are judges of the law as throne, and my drcumftances'fnl^ have atmloeifed for 

V'fll ;i8 till- fadt, and nave an undouhted right to con- .. aw * . ® 

fidtT whethtr, upon the whole, the pamphlet in queftion 
be, cr be not, a falfe, malicious, and fcandalous libel. 

On the 17th of J-.’. 'r, tlie information was tried, when 
our amhtir was tound I'liilty ; and on the 28th Novem* 
her, Im* received fcntcni e, by which he was fined five 
ponndrt, ordi r< d to Hand in the pillory December at 
Cliarin;; Crofs, to be confined three years, and to give 
fccurity fiir IiIm gootl behaviour for feven years, himfclf 
ill ifO'J. and two others in 2 ^cl. each. 

On the dsiy appointed, that part of the fentence 
which (ioonu'd him to the pillory was pul in execution, 
amidd a prodigious coiicourf- of people afleinbled on 
the oecalion. The under (heriff, at that time, happened 
to be Mr Ikardmoie, who had fometimes been aOified 
by 1 he Docbor in writing the Monitor, a paper m its 
principles of the fame tendency with the writings of 
the culprit, who conreqtiently might exped e%ery in- 
dulgence from the officer to whom the execution of hia 
fentence was committed. The manner in which it was 
conduced may be learned from the affidavits on which 
afterwards the under fhcriff's conduct became the fub- 
jedd of animadverfion in the court of King’s Bench, 
and which alTert, ** that the defendant only ftood upon 
the platform of the pillory, unconfined, and at his eafe, 
attended by a fetvarit in livery (wr^hich fervant and li- 
very were hired for the occafion only) holding an um- 
brella over head all the time : but his head, hands, 
neck, and anus, were not at all confined, or put into the 
holes of the pillory ; only that be foiDCtimes put his 
hands upon the holes of the Dillory in order to reft 
himfelf.” For this negleft ol duty, Beardmofc was 
fined 50I. and fulFered two months imprifonmentv 
Some time before he was tried for the oboosJons 
publication already mentioned, the DucbcG of Qrieens- 
bury, as heir of I-ord Clarendon, obtained an inji^aion 
in the Court uf Chancery to ilop the publication of the 
eontiguation of th&t nobleman’s hillory ; a copy of 
which had got into the hands of Francis Gwyn, Efq; 
bctwecA whom and the Do£lor there had been an 
a 

the 


t'l 7 V IS oiicrea ; i never* 

mfkV of .that occafioB 
to ev«le the I the 


me« OB 

guioeea timM 






Copi^ttiltl^ th^«o£. 
wrote;'jkj{K(,.l)fd|(p(; 

f «« m wmirny B«rw 
pwWifted, without Itt. 

^ MpwhenOon, eo royfelf. 

Into thu difplnfing ritiMtIon I had been milled bv re- 
lywig on the wthoritiea of modem hifforianv who ore- ^ 
tend to cite the authore from whence their matenala 
Ik* ** k ’^**®®* ■PP<*«’ never to have feea /■ 

Mother, oUy 

ul of them maniftlUy defirftivc ; not only In the autho' 
fitiw they itould have ibaght, but in their omifli^ 
and mifreprcfeatatioiu of tbofe whom they had-conllt. a 
ed ; more efpecially refpefting thofe pait, of ahe oM 1 
GernTan codev, on which our coiiftitution is erefted. 
and without which it cannot be properly exala;n,»l » 

S'-O-Wng.b.mlKi’Xi" 

perceived tliat more time than I could exoeft to ! « • 
would be necefiarily requimd for fo 


volt^ h« 
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■Sr.o>*bca^e tlf wlwlo hllVorx ' 1 had propoud ; and that a finfrlc occaiion, waa phaicd to fpcak of him in very favour- 
^ ” volume, or even a few volumes of uti hilli)ry Incomplete able terms, which he promifui imfJc*viaih'.>^ly to tiuh\i- 
would by no means anfwtr either the ir.icntion of my vour to deferve by alle^pancre and f/.ititiiJi . 
fulfcribtrs, or my own ; I determined therefore to From the time of tfkat event we find Dr Slubbenrc 
change iny plan, and to include in one volume that a uniform defender of the meafureii id Govinniruiif, 
v/hic)i might require no otherb to complete this .new and fhe mark agairill wliom every uppofer of adminiitra- 
dehgn. tton confidered himlelf at liberty to throw out the 

“ In confequence of this alteration, I refolved to groffeil abufe. Even the friends of powir ueic often 
cjfcrt my beft abilities, not only to trace the conftitu- adverfe to him. Dr SnioHct introduced him in no very 
tion of England from its origin in the woods of Ger- refpedful ligh^ under the name o» Ferret, in the novel 
many, as M. de Montefquieii exprcITes it, but from the of Sir Launcelot Greaves, and Mr Hogarth made him 
fhrlt principles of human natuie, from which the forma- one of the gtoup in the third tledioa print, 
tion of all kinds of government is derived. With this Scarce a periodical publication was without fome 
view, 1 have attempted an analyaation of the mental abufe of him, which he feems to have in general I1.1.I 
and corporeal faculties, i if order to fticw in what man- the good fenfe to neglcA. In the year 1774, liow^ 
ner they reciprocally influence each other in the va- ever, he departed from his general pradicc, and defenvb 
riouB adione of man, not only as an individual, but ed himfelf from fome attacks at that time made upon 
as a gregarious being, impelled by nature to affociate him. lu this pamphlet he reprefented the condu£t and 
in communities. From hence I have attempted to de- chandler of King William in fiich a light as to excite 
lineate in what manner leffiilature fpitng and proceeded the indignation of every Whig in the kingdom : he 
from its fource, through Uiat variety of meanders which treated him in print with as great feverity as Johnfon 
it hath formed in its current, both before and fince. the ufed to do in converfation. 

sntrodudioQ of one common figOt wherry to eapireis Early in life he appears to have written a comedy, 
the intrinfle value, not only of .aU tte p^Ufiions of which 10 1766 he made an effort to git reprefented at 
nature and of art, but even of the human faculties, as Covent Garden. In 1768 he wrote the Review of 
they lure now eftimatedi to compote the ^Oonflttutionl Books in the Political Rrgifler for three months, and 
pf thoft dfffcwnt flalee V^hich aadt- laire the was often engaged to write for particular perfons, with 

moft celebrated in auC'IS^iini biftcvy^ with whom he frequently quarrelled when he came to be 

each OtfacTi and . paid^ This was the cafe with Sir Robert Fletcher, 
rive foiiie of and we think of others. His pen ftems to have been 

< tjbat with conftantly employed, and he wrote with gnat rapidity, 

the happinefs what certainly can now be read with little fatisFactioii, 

the and muff foon be forgotten Though pcnhuiicd by 
' iDQtnneiy m fuch government, he can fcarce be faid to have lenounced 

nil opinions ; for in the. pamphlet already mentioued, 
his abufe of the Revolution idasgroi's as in that for 
of which he fuffered the pilloiy. His violence deflated his 

ba^'bC <wv® purpofc, and made thofc who agreed in paiiy M'ith 

Urn revolt from the vitulence with which he treated 
Mf id adverfaries. During the latter years of his life he 

perming hir'jp^ feems to have written but little. He was a ilreiiuoiis 

aXy4, not fupporter of the miniffry during the American war, ha- 
;0afy ving puUifhed, in 1775, An Anfwcr to the printed 

tb Speecri of Edmund Burke, Efq; fpoken in the Houfe 

ycavis Commons, April 19, 1774. In which his know- 

ftiU an ledge in polity, legiflaturc, human kind, hiflory, cum 

avocation mcrce,'and finance, is candidly examinedi his arguments 

as well as froml a fenfe ^Ijjwlodo to'&il in arc fairly refuted ; the conduct of adminiliration is fully 

defimee bof whofe govdt^^ hai^e thlWIgfct it my defended $ and his oratoric talents arc clearly expoled 
duty occafioniOy to exert bsA: abilities,'' He addst to view.* And Au Effay on the Origin, Piogrcfs, and 
however,* tfiat he did not mteod to dfe until whit Ike Eftabliihment of National Society ; in which the prin- 
had propoM was finiflicd i a promife which the event ciplcs of Government, the definitions of phylical, moral, 
has (hewn he was unable to perform. civil, and religious Liberty contained in Dr Price’s Ob- 

In priTon he was detained daring the whole time of fervations, fee. arc fairly examined, and fully refuted ; 
the fentcncc, and with fome degree of rigour t for wfafei together with a juftifiettion of the luCgidature in ledu- 
Lii life was in danger from an ill ftate of health, and ting America to obedience by force. To which is 
applied to the court of King's Bench for permilCon added, in Appendix on the Excellent and Admiiablc 
carried into the rules a tew hours in a dty, tfio' in Mr Burke’s fecond printed Speech of the 22d of 
Mansfield acceded to the petition, yet the prayer March i775> both 8vo. 
of it was denied and defeated by Judge Foffer. Ai His publications, fatirical, political, and medical, 
Ike expiration of the time of his lenteace, a new reign amount to thirty-four, befides a novel, entitled Lydia, 
had commenced ; and (hortly afterwards, during the ad or Filial Piety ( m which religious bypocrify and bluiicr- 
miniffration of Mr Grcnvilh, a penfion was granted hum ing courage are vety propeny chaffifed. He eked oii 
by the crown. This he obtained by the perional ap the >ff of vuguff^ A 781^, leaving, among thofc who 
flicatioa of Sir John Philips.to the Kmgi wboion that knew him beft, the charader oi a beiicvoltnt man ; a 

3 R a character 
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charaf^cr which, from ihc maMier in which hciptaks 
of his connr^tions, ho pruhably dcfiTvcJ. 

; SHETRS, ahoanl a fhip, an engine ufed to !»oift or 
difpbice the lower inrilU of a (hip. 

SHEIBON, a diftri£t in Africa, lyirg to the 
cafl of ihe kingdom of Dar-Fiir (Sec Soudan im this 
volume), where rniieh gold is found both in d’:ft and in 
iniall picoes. The natives, who are idijhters and fa- 
vages, colled the dud in quills of the oil rich and vul- 
ture, and in that condition fell it to the merchants. 
They have a ceiemony on difeovering a large piece of 
gold, of killing a flieep on it before llicy remove it. 
The people, who arc all black, liavc fomc form of mar- 
riage, r. f. of an agreement between man and woman 
to cohabit. Women of full age wear a piece of platted 
giafs on their parts. 'I he younger and unmarried arc 
ijulte naked. *J‘he (laves, which are brought in great 
numbers from this quaitcr, are fomc priloners of war 
among themfelvcB (lor their wars arc frequent), and 
tonic led need by treachery, and fold. But it is laid to 
be a common pradicc for a father in time of fcarcity 
to fell his children. 

At Sheiboii are fomc Mohammedans, who live among 
the idolaters, and wear clothing : it is not faid whether 
.'\tabs or not. Mr Browne, from whofc travels we 
have taken this account of Sheibon, does not give its la* 
titnde or longitude. 

SHILLIJK, a town in Africa on the banks of the 
B'uhr-cl-abiad, or true Nile. The houfes are built of 
rl'*)', and the inhabit iintB, who are idolaters, have no 
other clothing than bands of long graft, which they, 
pafs renuid the waiil and between the thighs* They.* 
arc all black ; both fexes are acenftomed to (have their 
luadH. The people of Shilluk have the dominion ofr 
the liver, and take toll of all paflengers, in fuch articles 
of traffic ns pafs among them. The name Shilluk it*' 
not Aral)fc, and its meaning is unknown.*— When a(k« 
cd coiiceining their name or country, the people reply 
.Shilluk. When employed in lianfpoiting Mohamme*- 
rlnns acrofs the ferry, they occalionally exhibit the im* 
pottaiice which their (Ituation gives them. After th^' 
Muilini has placed himfelf in the boat, they will aik- 
him, “ Who is the maflcr of that river?’' The others 
replies, as is ufiial, “ Ullah or Rubbani"— God is the. 
inaltcr of it. “ No (^anfwcrs the Shilluk), you ipuft* 
fay that fuch a one (naming his chief) is the mafter.of* 
it, or you (liall not paft.” Thvy are reprefented as* 
ihewing hofpitality to fuch as come among them in 41 
peaceable manner, and as never betraying tbofe to^ 
whom thc>' have once accorded protection. par* 

tlculars of theii worihip have not been deferibed* In 
Mr Browne's map, Shtlluck is placed in about ijv 
Lai. and ^2^ 26' £. Long. 

SHIP. See that article, and ShipbuilPimo {JSu»t 
nv/.). and like wife pLOATtnQ iMir/ {Suff!*) In the 
Pranfatiknt of the lioyaJ of London for 1 798, 

Mr Atwood has completed his difquUition on the Stahu 
Ilt f of Ships ; but as the memoir cannot be abridged^ 
we mud refer the fcientiBc naval architect to' the Original 
for much ufeful information. 

A fmall work has lately Ixcn publifhed by Charles- 
Gore, Efq; of Weimar in Sax^, upon ihe tefpeGive 
Velocity of Flouting Bodte: n>aryiftg in Form. It con- 
tains merely the refulte of two fevies of cnperimenti : 
from the firlt of whicli fctics» it feems' to appear that' 


the form bed calculated for velocity is a long parallel Ship., 
body, terminating at each end in n parabolic cuneiis, ' 
and having the extreme breadth in the centre. Alfo, 
that making the ciinciis more obtiifc than is necedary 
t*) break with fairneft the curve liitc ii'.lo the ilraight, 
creates a confiderable degree of impediment. And Mr 
Ciore iH iiiciinrd to think, that the length of diips, 
which has already been extended with fuccefa, to four 
limes the breadth, is capable, with .advantage, of (till 
further extenfioii, perhaps to five, and, in foiiie cafesy 
even to fix times. 

I'he fccond (*ct of experiments was inilitutcd to af- 
certain the rcfpe^live degrees of ftnbility, nr power of 
reftlling the preffure of the wind, in carrying fail, on 
bodies of different forms. The bodies iilVd in the ex- 
periments had their fpecilic capacities and wiights pre- 
clfely equal, but ihcir forms dilferciit ; and from the rc- 
fulls, it appear!' that the form of a mtdfliip body, belt' 
adapted for ftabiiit|^v only, is a flat bottom, with per- 
pendicular fides ; and that the next bell adapted is a- 
femicircle^ But as there extfts tiiuch' difficulty in con* 
(truding the former wtih foflici^t Arength^ befides its 
being ill adap^d to ftes^ the iuddeti dtkent 
in pitchiogftiia'WtrDm wfil ftri^vtbe^water nearly at 
ngbtanglfs^ and fitftain (hock.. 

And as.the latlOT fo^6e tpo {odinabie to 
verfe ofeainttoa* to W def^dedi m 
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t^rV fufelf'' 
wttt>tnei| . .. 

vefla* not'keM aflMr byidl* 

by the bwyMtey of u Aov# dVfctibed, 

they cammtfiid*, iiiM)'tbcirc£>te pOatp* Bre not required, 
nor are they' in any4(«f|ie€^ ncc»flary'for the pieferva* 
tion of foch Tcfleti; , The btid veffel it pot in motion,* 
during calms, light «i*dt, by n^atna of 

wheel*. Thefe wheels project beyond the tides of the ’’ 
veffd, and are' wrought by means of rapftans: the/ 
number and the dimenfions. of the wheels depend up^ \ 
the length of the veffeh . Thefe wheels arc built sriiS..\ 
eight ,rms, whjehi confift* entirely of plank. fiWdem. \ 
are ufed to woA and to keep the Veflel to windward* 
when under fail. Thefe fliders are placed in the centre' 
of the relfcl, from ftem to Item ; they are of 

plwik, and the number and dimenfions muft depend on- * 
thelength. of the vcSel ( and they are raifed and ktt ' 

down. 
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downi cillter by the hands or by means of a purdiafes 
according to the fizc of the vtflcL VefTcls of this con- 
Rrii^ion draw water> in proportion to their ciinK niinnHt 
as follows: a vcfTel of forty feet in Icngtli, and from 
thirteen to nineteen feet .'n bieadtli, will draw from 
thirteen to fixtccn inches of water. One of fifty feet 
in lengths and from fcventeeii to twenty- four feet in 
breadths will draw from filtcen to eighteen inches of 
water. One fiXty feet long, and from twenty to twenty- 
eight feet broad, will draw from eighteen to twenty* 
one inches of water. One feventy feet long, and from 
twenty three to thirty- two feet broad, will diaw from 
twenty-one to twenty- four inches of water. One 
eighty feet long, and from twenty^feven to thirty- feven 
feet broad, will draw froixu twenty- four to twenty-feven 
inehcB oi water. One ninety feet long, and from thirty 
to foiiy-two feet broad, will draw from twenty feven to 
thirty inches of water. One of one hatred feet in Itnglb, 
and from thirty-three ta in breadth, 

will draw fr-m thirty to thirty |oi^cs of'watcr* 
As, from the pyuicj^k ypon, 901 ^ 

flru^ted, Oie cannot 
means mai)iyJivo|^; aM, 

I « . ' m\ -f^T . ^ 'Mi. M 

room and 
the fame 
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ly/, A common paper kite, therefore, launched 
from the vcflrl and drivtn by the wind to the fl.oic, ^ 
would bo (utlicLnt to lave a crew conlilliiig cl isco 
feamiii, if hicli weic the number of a fiiip oi var. 
This kite would cenvey to the fhore a ftrong pack- 
thriad, to the end of which might be affixed a coid, 
to be drawn on board by means of ihc ftring of the 
kite ; and with this cord a rope, or as many as Ihoiihl be 
necefTary, might be conveyed to the lliip. 

** 2</, A finali balloon, of iix or feven feet in dia- 
meter, and laifcd by ratified air, would be alfo an ix- 
cellent means for the like purpofe: being diivtn by the 
wind firm the vcfTcl to the fbore, it womd eary i! 'tl.i r 
a filing capable, of drawing a cord with which bvcial 
ropeS' might be afccrwards conveyed to the vede!. 1 Kii 
not the difeoyery of Montgolfier prodund aiiy cihir 
benefit, it would be entitled on this account to I e ci.n 
fidered e$ of great impottance. 

. 3i/, A ficy-tpckcl, of a large diameter, wou’-d be 

pf equal fervice* It would alio carry, from the vif.ci 
to the (hore» a firing capable of drawing a rope iifrir it. 

** Lafifyi A foutth plan for faving their of a ' ii - 
wrecked veflcl, is that. of throwing from the veil. 


shrp. 

Silia. 


the Tea an empty calk with a co^d attachtd 10 i:. I lie 
dirncnSbu^pt iiipdli^ ipuft ' wtnd.and tbc wans would drive the calk to the ^'.orc. 

L- ^ • ’•j* v the means of cfti.blifi'iijg that ropt <>1 






(g it on .Qf ifpoii n 


miinicetlon already mentioned. 

SILLAf a large town on the Niger, whicli boand 'sl 
. Mr. Hirk’a travels eailward. He gives no defeription 
place, which he had not I'piiits or htulth to iur- 
vey I. but fills a page of hib work with the veaion'i which 
dl^tLcniMned him, to proceed no farther. “ When I ai- 
r^ffcd (fays ho},. I was fuifeieci to remain till it was 
dark,- under a tree,, furrouncied by hundred' :i of 
Jiui ibcir language was very differnit Iroin 
parts of Baml^rra; and 1 was informed that, 
ih; my j^ogrefs call ward, the liambana tongue wa> but 
lufje ifulcrfiopd, and that when 1 reached . jeniK', I 
£ 1 ^ that the majority of the inhabitantb fpoke a 
diluent language, caUedJ^^/ir/rA'ummi? by the Nc^nnf.,. 
ittid JITo/aw Soudan by the Moors. 

ViTith agieat deal of entreaty, ll»e Dooty allowed 
to. coi?»o into his baloon, to avoid the rain; but the 
Vf^ very, damp, and 1 had a Qnart paroxyfm of 
/er during the night Worn dow'n by fickncl'b, ex- 
r bauftody with hunger and fatigue, half naked, and witli- 
artieje of value, by which J might procure pro- 
ulotHca, or lodging, 1 began to reflect fciioiiily. 
m (ituatioci. I was now convinced, by painful cx- 
fra)> the obltaclcs to my fuither urogicfs wne- 


fe«t. A«rop^^ |i^pbec4auun not b|g|^ '^inft^a^puniable* ^ The tropical rains were already fit m. 

the greateft 'velocity wht^ oag be the bpmb^. with' ali their violence ; the rice groimds arid fwamps^ 

or ball; and thus the^ and of it can be (eipii aflK>lC9-6y wiM^;tverywlicrcoi^rfiowedi and in a few days more, 

'efs by water, would Ym cum- 
iTies which remained of the 

. « . . Dg ot UamlMirra'ajIKfJl^t.wcre not fuificient to enable. 

V ** It ought to be remembered (fays he), that a ve(iM< HDW to lure a cimoe ^ 'mt ^great diftance and I had 
amcverca^ " ’ A . . . . . c . ..... 



ujnc 


jurpfiflbcv 
that a vefM.< 
itt, but bec^nfc 


away, or [^riihes on the coa&, but bec^nfc but little hopes of fubfiftifi|^ by charity, in a country, 
driven thither agaiofi the will of the captaiii»taad uAitre the Moors haeo ftich influence. But above all, 

•_! f .1.*^ 1 _ _• J —1 A T 1 


S ir^tba^iolence of the wavea and the wind# whicb alnsoft. 

warn blows from the fim iowaids the fliote^ whboiti 
which there would be no dangei; to be apprehended s 
confc/quently, in thefe circuipftanccs. the wind comes al- 
ways from the itzy either dire£Uy or obliquely, and 
blpwi towards the iltore. 


I perceived that 1 was advancing more and more with- 
in the power of thofo rocncilefr fanatics ; and from my 
rcc^tion both at $acQ and Sansamding (fee thefc. 
artides, Su/ipL)^ 1 was apprehenfiva that, in attempting^ 
to reach even Jennd (unJefs under the protcdtion oC 
lioBie man gf- conicqucnce amongft them, which I faadT 

nos 
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nn m«n8 of obtaining), I (VonUl iricHHce my life to no 
jnirpufi- ; tor my dlfcovcrics ucmbl pirlfh with me. 

^ 'i'l.e P'c'fiK'A ciilitT way was fj^ooiny. In KMiirtnjr 
to the (ian\l>h, a journey on fv»ot of many hinulri-d 
iT'ik\ prtfcnti'fl itfclf to my conttmpl.4li(n:, thronj»h re- 
•pioiif? ; :ic^ countritB unknown. Ncvertlulef;, tins ft im- 
fd i4» li- the only allrmaiwe ; for 1 fa a* df- 

til ii) attempting to pnci'cd to the tallward. 
%Vfth tins convi 61 ioti on my mind., F h(ipe niy It:,.!. rs 
will lu-knowledgc that 1 did right in going no farther. 
1 had nsp.de every effort to ixrcute my inifTion in ita 
fullcll eKlcnt whtdi prudence could jiillify. Had there 
lieen the moit dillatit profptd of a fiiaef ful termina 
tion. neither the tinavoidahlc bardfhips ot the jomney, 
tlor the flaiigera of a fccond captivity, (hould liavc forced 
me to defjft. Th^’fc, however, nectflity compelled mt tt> 
<ln ; and whatever may he the opinion of my general 
readers on this point, it nfForda me inexprcfllblc fatis- 
fa'^lion, that my horsoiiraWc employers have been plea- 
fed, fir.ee my return, to exp refs dieir full approbation 
of my condu^,” He would be a very unreafonahle man, 
indeed, vho coidd on this point think differently from 
IVlr !^d»^k *8 employers. Silla is placed in the new map of 
Atsica in about 14*^4^' N. Lat. and i*' 24' W. Long. 

iSILLON, in fortlAcation, an elevation of earth, 
made in the middle of the moat, to fortify it, when too 
fcrcM«l. It is more uAially called the envelope. 

filMANCiVS, a village on the eailcrn limit of the 
kingriom of Lroii in Spain, two leagues below Valla- 
dolid, on the river Gificrga. It is mentioned by Dr 
fiohertfon in the introdudtion to his Hiftory of Ame- 
rica, and is remarkable for the archives or regiller of- 
fice of the kingdoms of Leon and Cailile, ■ kept in the 
c.dlle there. This colleflion was begun when the kingt 
reiided often at Villadolid; in which city to this day is 
the chancery or civtl -and criminal tribunal for abmift 
■11 Spain to the north of the Tagiie. ^'It was thought 
convenient to have thofe papers kept in the neighbaur- 
hood of that court ; and this callle was particularly fit 
for that purpofe, as it is all built of ftone. Some years 
ago there were two large halls in this oiSce filled with 
papers relating to the mft fettlement of the Spaniards 
in South America. .There was alfo in the room called 
the ancient n^yjl patronage ^’box containing treaties with 
England, in which, are many letters and treaties be- 
tween the kings of England and Spain from about the 
year 1400 down to 1600, There was alfo in the fame 
archives a ftrong boa, with five locks, which, it is&id, 
has not been, opened fince the time of Philip and it 
is conje£Uircd that.it contains the piocefs againft Phi- 
lip’s fon Prince Charles. But it feems fo<iie of the 
ftatc papers have been removed to Madrid. 

SITUS, in algebra and geometry, denotes the (itui- 
tion of lirrs, furfacea, See. Wollius delivers fomc things 
in geometry, which are not deduced from the common 
analyfis, particularly matters depending on the ^tus of 
lines and figures. Leibnits has even founded a parti- 
cular kind of analyfis upon it, called calcului fiitu. 

SIWA, ji town in Egypt, to the wefiward of Ale* 
andria, built on a fm&ll fcitilc fpot or Oafis, which is 
furrounded on all fides by Jtfert Isnd. A large pro- 
portion of this fpace is filled with date trees; but tliere 
ure alfg pomegrauHtts, figs, and olives, apricots, and 


2 T s I \v 

h^'wever, is of a rcddidi hue, and diffircnt from tliRt of 
the Delta. The remainder <>f the cultivable land fur- 
iiiflirs wdie3t enough for the confumptioii of the ir hj- 
hitanta. Water, both fait and frcfli, abounds; but the 
fprings wlriib furnifh the Intler are moll wf them Itpid; 
and fuch is the nature of the water, air. and other cilr- 
ctimlhmccs, that ft rangers are often aiftdied with agues 
and malignant fevers. 

'l*he greatefl curiofity about Siwa is a ruin of un- 
doubted antiquity, whicii, according to Mr Browne, re- 
ftrnbles too exa6lly thole of tht Upper Egypt, to leave 
a doubt that it was credted und adorned by the fame 
intelligent race of men. 'fhe figures of Ifis and Anu- 
bis are confpiciious among the fculpturcs; and the pro- 
portions arc thofe of the Egyptian temples, though is 
miniature. Wlwt of It remains is a finglc apartment, 
built of mafly ftones, of the fame kind as thofe of which 
the pyramids confift ; and covered originally with fix 
large and folid blocks, that reach from one wall to the 
other, llic length is 3a feet in the Clear, -the height 
about I ft, the width 15. A gate, fituaied at one ex- 
tretnity, forms the principal entrance ; and two doors, 
alfo near that cxtremityi open oppofite to each other. 
The other end is quite ruinous; but, judging from cir- 
comftances, it may be imagined that the building has 
never been mtich larger than it now is. Thete^s no 
appearance of any other .edifice- having been attached 
to it, and the lefs to as there are remains of fculpture 
on the exterior of the wsUi, the interior are Three 
rows of emblematical to te« 

prefent a pepeeSoA ; %htm is 

filled with hkiisglypHic^Rim^^ ^ oaljkdL 

Tlic peoj^e 

edifice, nor attrib,iite tp it' 
cealing tr|ta(ttfil^ a 
hask liowevcrr'beao 
babUityt that *8^ ia’Siq , 
this building was coevat Wnl 
piter Ammon, and p.^ept^ ; "" 'l^ls may*" be 

fo ; but neither the mim fSisra^ not varioua 
tribes of Arabs any 

ibing of . ibe rums qr tlmklUtiapbi^ aboiit which Mr 

11 ^ it {uhM 

it yet: ittm^n nn^ 
ti^yerfe the wide of 

hi&arhdypi^ 

1 To the Cmdx but 
thi. i.Wy ;>f bdtef.** 

The Complexion of the people of $iw^ te generally 
darker than that .of the Egypiiaos. Thdr diikdt it 
alio different. -They are not in the habitual ufe cither 
of coffee or tobacco. Thrir feA is riiat of Malik. The 
drcL of the lower dais is vety fimplc, they being al« 
ffioft naked ; among thofe whofe coftume was diicam- 
ible, it approaches nearer to tlmt of the Arabs of the 
defert than of the Egyptians or Moors. Their cloth- 
ing confilts of a fiiiuof wbitecotton, with large fieeves/* 


$;wa. 



Browne made e^t ii 
obfervea) 

known ^ Arabif 
the Jefeiti bl^;^ba^ 
It may be domplcldyi 


and reaching 'to the feet ; a red Tuuifine cap 7 withqWf 
a turban; and (hoes of the fame colour. In warm^ 
weather they commonly call on the (houlder a blue and 
white *cloah, called in Egypt meldye ; and in winter 
they ate defended from tht cold by an ihkram or blank- 
^ ^ , tl, i he lift ot their huufehold furniture 18 very ihort; 

pimtains ; and the girdcns are remarkably llourilhing. fomv earthenware made by themfelves, and a few mats. 
They .cultivate a confideraMe tpiwtiiy of rice, which, form the chief part of it, none' but the richer order 

being 
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being noffcfled of copper utenf:!*. 
pnrcKafe a flavcs frona the Miiirouk caravan. The 
remain ier of their wants is fupplied from Cairo or A- 
lexandria, whither their dairi are traiifpo. ted, both in 
a dry ftatc and ber^ten into mafh, which when rood in 
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They occafionally pofitlun of the inverted Oider, the diftance from unity 
to the muUiplicr on iiiHcad of hriiig carried forw'ard, 
on D, as when the llldcr is in a dirtft petition, is brought 
back ihcrehy to ur.ilv ag- in ; fu that unity (or ten on 
finglc lints where the Aider is tcu» /hf rt fur the opera- 


Stow. 


feme degr»e rtfcmblis a fwe«rt meat. Tliey eat no large tion^ ia invarialtly the inJex for the pruiiud of any two 
qifantity of anirnd foiMl ; and bread of the kind known coincident numbers thmnghoiit the lines. 


to us is uncommon. Flat cakes» without leaven, knead 
ed, and then half baked, form part of their nonriAi- 
ment. The remaindcr confifts of thin Ihccta of pafle, 
fried in the oil of the palm tree, rice, milk, dates, &c. 
They drink in great quantities the liquor extra6ted 
from the date- tree, which they term date tree n/jater^ 
though it have often, in the date tliey drink it, the 
power of inebriating Their domedic animals are, the 
hairy (heep and goat of Egypt, the afs, and a v^ry 
fmall number of oxen and camels. The women are 
veiled, as in Egypt. After the inins, the ground in 
*the neighbourhood of iSiwa is covered with fait for 
many weeks. Siwa ii dtuated iii 12' N. Lit. and 
44® 54' E. Long. 

SKIRMISH Bay, the name given by Lieutenant 


piMp^ ib 


In divifion, by the fame proctfs, if the dividend on 
B be put to the index, or unity on A, the divifion and 
quotient will coincide on the two oppufite lines; fo 
that when one is given, and fought fur on either line* 
the other is feen on its oppoAte line at the fame time. 

The next operation which offers itftif here is reci* 
procal proportion, which can be efftfied by no other 
method than by inverting the Older, but which is ren- 
dered as eafy by this application, as direA proportion 
is in the common w'ay ; for if any antecedent number 
on B inverted be fet to its confequent on A , any other 
antecedent on B, in the fame pofitionv will (land againft 
ita coniequent on A, fa as that the terms may be in a 
reciprocal ratio. In rquaring any niiml>rr, it w'lll ap- 
^ ^ ^ from what has been already far’d, that if the num- 

Broughton to a bay in an ifland, wlpcll Was difeovered ber to be fquared be placed on B, inverted againil the 

by him in latitude 43^ 48^ Ibuth, aiid iit biSj^ttdC fame on A, the fquare will iland on B, agar nil unity 

eaft. The Chatham armed tender# whidl Mr Brough* on A. Therefore, to extrafl the fquare root of any 
ton dbmmandedt under Captain Vini^m in Ma voy- number, let tliat number on B (land agalnfl unity oiv 
jgte of worked jUaiqlb and ca^e ^0 ^ I and then wherever the roincideut numbers are both 

Wncb^abottC a of the fame value, that point indicates the root. If 

thWiqaftcfi and two dividing lines of the fame value do not exaf^ly co- 

mcide, the coincident point will be at the middle of the 
i^ce contained between thofe two wln.'ih are nearrll a 
‘ ooiiicidcncc ; and as there is only one fuch point, there 
can be no miftake in readily afeertaining it. The find- 
t ^ iog of a mean proportional between arvy two numbers 

ii.eaCremely eafy at one operation; for if one of the 
5 dfe .numbers on B inveiud be fet to the other on A, the 
coincident point of two fimilar numbers /hews cither of 
' of' thofe. to be the mean, or fquare root of their produfl, 
acdoroing to the preceding procefs. Thus have we a 
: (h'Ort aod eafy method of multiplying, dividuig, work* 

ing reciprocal proportion, fquaring and extracting the 
Iquare root, at one pofitkm of the liverted llidcr. 
Ibj lip- : Whereby the eye is dire^led to only one point of view 
firft for therefult, afterthe Aider is Axed : whvrcub, by tl.r 
GommoD method of extrai^ing the [quarc root by A 
and B dire^, the Aider requires to be moved back* 
wards and forwards by adjullmcnt, the eye moving at- 
arms ware tWilatcly to two points, till fimiUr numbero Hand, one 

the New jTealihd patoo. > . ‘ • . , . ^ .•« B agaioft unity on A, and the other on A agaijill 

lNLIDINO |tt>tc (fee that article# i« the fquare number on B ; which fquare numher, in the 

(siNG-RolIf GxOMEraT# and ItOOAUtriitjc £ti- cafe of hnding a miao propoitional, muil he found by 

cycl.) is introduced here, for the fake of a newyand a' previous o}>eiaiion. Hence, A^r more convcincnce ii\ 
(except in working dired proportions) a more com- the extradlioif of roots, and meafuring of follds, an ad- 
modioiiB. method than the^ common, of applying the' ditfonal line called D has been added to the rule, which 
lider. This metlkod, wliich is propofed by the RsiV'* reiidcmU more complex, and coQfequcntly fddom uii- 
W. Pearfoti of Lincoln, ia as follows : tferff ood by an arufietr, . 

^Invert the Aider B on any common Aiding rule, SNOW. Sec that aitfcte (fvryr/.), where we ha 
_^€reby the numerical figures will afeend on it, and endeavoured to account for fnow^ contrihuting to tl;«: 
ort the fixed line A, in contrary direflioiis : now, as the prefn vation and growth of vrg^ablcs. ]t mult be c(>n* 
difianoc from unity to any multiplier, on Gunter’^ line, fclTcd, however, that if fnow pofleffed only the proper^ 
will invariably extend from any tnuliiplicand to their ty.orprefcrvingvegctableavand of preventing them from 



produ^, It follows, that if any particular number on 
the inverted Aider B be placed oppofite to .^ny, other 
given niimher on A, the prodii^l ol thofe niimbere will 
Sand on tlie Aider B, againft unity on A ; for, in any 


pcrifhiiig hy the feycrity of the cold, it is not at all 
probable that the ancient philoiophers would have caU' 
Adored it as depoiiting on the earth nitrous falts, as 
they might have afeextaiaed, by a very iimple ex peri. 

meat. 
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TYient, tViat iL contniiM none nl tl at fju ; I'u y tl 
not alVrlh.* lln' Timl* j.rMurrty to i .ilii- water, Init they 
UTnark'*.! that fnt)w liijrnr tl>t fitiii fn the ni.iui^ r of 
acid.,, a', v/eli a-t oth-fr iiodus immcTi<d in il. li -nto 
ijKliic'i*l to conclude that ihcte wia idtic in tin* :‘ir, :t 
was natiiiTil that they flionll iilrrihc to ihl« nitre the 
hm nlii'r tjuahti'*o of fuow, and coulLCj-Jcnlly its in lix- 
trii-e <in vci:^ct Jtion. 

Such icfte^iions induced Morvoau, nV: u riti/eri Guy- 
ton, to cmplov T* H. IlaflVnfrat/. to iiKjMirc into the 
raiifc of the difTcrence of the of fuow and rain- 

water on various luhdiinccrf. Haffenfratz found tliat 
llnTc differences arc occarn)iicd by the oxygenation of 
the Inow ; aid that tlufc cffefh arc to be afciibcd to 
a pa.ticnl'u combination of oxyrr^n in this con^rceled 
water. He pul I ''■ ■■> '^rammcH of fritnv in a jir, and 
lof o jn-ammes of didilled water in another. He pour- 
ed into eaeh .ff the ji”! .01 equal qinntiiy of the fume 
fohniou of fovurolc. l-^e placed both the j.us in a warm 
tcnqvMntiiic ; au l a/t- r the Tno**/ melted, ho remarked 
th.ii tlic '!vi‘ was Tcd'lcr iii the fnow water than in (he 
<! i'l -l!ed wattr. He repeated thii experiment, and with 
tin f mc refult. He put into ajar 1 ^50 toM-nmea of 
fhllillcd writer, and into another icon? grammes of (now. 
Ii.to tveh of the jars he put grammes of very pure 
and clcJin fulph.it of iro'i. I i tfic firff, there was pre- 
cipifift d O' I g»".immes of theoxyd of iron, and o 010 
giac.unes in thr. i>tluT, As the oxyd of iron was pre- 
ci pitted hom a iohilnm of the iulphat by oxygen, it 
thi nee follows, that the (now contained more oxygen 
than the dillilled water; mid il follows, fi'om the fitft 
exp •lucnt, that this quantity tff oxygen was confidcr- 
( iKmgh lo redden the tindurc of turnfole. • 

li i^ hdiy demonftrated by thefe two experiments, 
till* l i.i'v is (»xyj-cnated water, and that it muff con- 
it ly have <in vegciat'ou an acllon different from 
rfiai of common ice. The experiments of Hr Jngen- 
lionfs on tliC germination of (ceils hr.vc taught iw, that 
flic prefence m l conlaCt of oxygen are ahfohitcly re- 
ceff.i' v for th<' plant to expand. They have fliewn alfo, 
lint rh*‘ more ahundimt the oxygen is, the ir.orc ra- 
oidly will the ficd.'* gfow. Moil plants fufFcreJ to at* 
t?ln to their pcihi^t inalurity fticd on the earth a part 
of their (red. Thefe feeds, thus abandoned and fxpo- 
hd to the action cf cold, ure preferved by the fuow 
which covers them, at the fame timctlhat they firsd in 
tl»c water it produces by melting, a portion of oxygtft 
that has a powerhd ail ion on the principle of germina- 
tion, and determines tlicl(i.d9 that would have pettflicd 
to grow, to expand, and to augment the number cf the 
plants that cover the furfiice oi* the earth. 

A very confidcrable number of the pi nils which arc 
employed in F.urojic for the nonriihment of men, are 
town in the months of Srpttmbtr, October, and No- 
vemher. The feeds of fcveral -of thefe giTiritiiatc before 
the cold commences its action upon them, add changes 
the principle of their life. The fiiow which covers the 
fell, Bating on the germ liy its oxygenation, obliges 
them to expand, and to incTcafo the number of ufeful 
plants which the firmer and gardcuer commit to the 
earth, and conlcqucnfly to muUiply proda£kions. 

I^re, then, we have three o*‘ ftiow upon ve- 

getation, all very different, which cor.ivibute each fepa- 
ratelv to increale, every year, the number of our plant:, 

I 
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to give ihjin more vigour, and coiifcqurntly to niulti- 
p!y our rr<»p>. 'ITiefc cffcLh arc : 1. To prevent the 
pluit; fiom being att.u:kcd by tlic cold, and frotn be- 
iiig cliaiigcd 01 jH*r!'hing by its f.Tce. 2. Co fiirn:(h 
v(.p;ctablca with continual moiffiire, wliicli helps them 
to procure thofe fublUnces neceffary for theif niitri- 
lion, and to prtfeivc them in a ftrong healthy ftate. 

3. To caufc a greater number of feeds to germinate, 
and confequcntly to inereafe the number of ourplants. 
SOAP. %:c Chemist.iy Indcx^ Suppl. 
SOLDERING. Under this title, in theAC’nryrA?- 
pgiVta^ w'e have given direftions for folsleniig filver, 
brafs, and iron : but there are other metils which muft 
fom^limes be foldered ; and^ the following account of 
different foldets, talccti from the PhUofophtcal M'a^a- 
may be ufeful to mauy of t'lir readers. 

** When Lad, tin, and bifmuth, arc mixed in a cer- 
tain proportion, they produce a rnetal exceedingly fiN 
fible, which is 4 cnown by the name of /ofi folder ' ; but 
which, from its lingular proptriic9, may be api'l'^^d 
advantage to many other ufeful purpofes. Newton, 
anduftcrhim Kraft an'd Mufebrnbroek, obferved, that 
five parts of bifmuih, three of tin, and two of lead, al- 
fo'five parts of bifmuth, four of tin, and one part of 
lead, melted With a heat 6f 220 degrees of Fahreniieif$ 
and they found that variouf mixtures of this Wtfe 
fuftblc by a hfcat miTch gre^t^r than that of 110111111 ^ 
water. At % later p^riodj V^; Rofe, a German 
lill, bf^bifmtttH* 

fot {b%if% tHi 
thtt A Intxtqi^.bf 

four vfk^d'i 

of lead > ’ 

Gmeltu. ■ refi^aing-tfiife it 

confiftfW 

ria, and, dn« of leiiff,. Iwit fSiibif 




and twa( gsw *imcQi*dteg*af ^ 

wfed by. TfhiS 

ufe alfo for firfdimg, : 4 ^doitfing b. Kkriidr^la mixiuirc of 
ibur partf ofrbifmuth,. three y>avu 
of letd. Ampt^ the many foft .fdl($eirB; by 

the tin men, k wixtuirc of one part of bilmith, two 
parts of tin, >nd' one part of lead, is, according to 
Klein, very mdeh employed. Rcfp^ing this kind of 
folder, the expertnients of ProfdTor Goieltn give the 
following rcfult : One part of bifTnuth, two parts of 
tin, and one part of lead, melt in boiling water. Ac- f 
cording to Klein, the tin-men employ for foldcring a' 
mixture of one part of bifmuth, twenty four parts ilf 
tin, and four parts of lead. Eight parts of bifmctb, 
three of tin, and five of lead, gave .a metal exceedingly^ 
likeain in its colour and brightnefs, but very^brittle;\ 
in water beginning to boil, it became not only foft, but , 
wis completely fufed. This imitation, however, may , 
be better accomplKhed by the mixture of Profeflbr ‘ 
I-ightcnberg, which coofilts of five parts of bifmuth, 

* three 
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n«lt in hot water even before it came to boil.'' StS verdZ ““ ‘’’y 

A* thia fubjea has again come under our notice, it tlfe foil abfXtrlv^'**^^ 

may be proper to lay beio*'e our readers what M Van in crreat mianr'r ^ *‘^*P^<3ca vcjr^jtaiion, wood is i'ouud 

•Braam fay. Sf the cLnefe method of fXrLfr^^^^ Se^Mo — 

pan, and other veffel, of cafl-iron, when crocked and FofdYe coSlS '» 

full of holes. As the author admits that it «,S!ro„e«: ‘ ‘ «f gfa'n. A, foon a. the rain! be- 

to thofe who have not ewVi,^ the'^prSefs, muU iro3Vothe"f m can 

fuch of our artifis as have npt been in China will pive about til feet ‘ “"1 ^“^"8 *‘®'" ** 

to the tale what credit they think it deferves. hoc over .U *»K * jT"* 

“All the appamtu. of the workman co^ds in a oTi^uX s! *1 » kind • 

little box, 1 6 inches long and fi wide and ly inches in fnn» f •!. • wd covered with the 

tbr,e dnwen uhh lli«jM«l]ai 7 Ingndi^i- in the ’rhedh^J^.iw"* ^ **“*' *’ "'*^*1' 

W i..h,n..». .hinh .l«7.(i,?r.Cdi.r 

^Dted to a furnace ei<rh, I s r" ,1 ", * “ip,"***.**®””^”** 

1 four snehet Tte animab « Soudan, both wild and tame, are the 


• »<w rcvciTCV I lie I 

^cfttcihl* upon a jptetw ujf, o 
r.of , the Boti or. craekMif' ^jil 


5lSk&& le ll!Sf ^ “"(wqwMcd parts of the country L 

», w tiK iwh th. iS ..d ,h.'’i..ll f.'l: 

? wmpletely tame Uiofe animals, as to carry 

J* f P*"'- »«»“«■ ‘a'oed 

f “/J?"".”* habit, of 

WthdMte^rs, and then commonly flept for feveral 
•WiiMjcifIsely,. When food wm give„ ,h/m Tj 
?in^, ^th j^Ut foroewus towards each other, and to’iva'ds 

' ‘ *»r.®«'^OWWh«lthem. Except at that time 

WeSi^Srorf**’ them difagrccl 

' v ' ih® PfrfHopUrut, or white- 

.^tw^ IS moil worthy of notice. Jt is of for- 

'’y ***' *“ he very 

tn3Brag???.-?'ir . ^ ^8'"T”> fi« Jw* pentt avaortt. •• 1 have JodchL-d 
Mr Brwne). a complete charge of large (hot at 

>“ ■ -di- 


fottjh and teft. % dU^ of wSKSe Sl?2 TkSfJS^'ait W ^""y 'he other 

hardly known. }ir. Brotm im induedd to yillt&M. A^L WTv .' ** ‘"habited di. 

dan in of kinjp aUe to itrace the fiahr tt-h^ X £wi*at 1liirh!^*^ih 'f 

or true Nile, to lU fource : but he waa dlfanmu'-,!!^ SiSS? *?. "’^hf the former come in 

for I 




the extremity of* 

kingdom I and tb'e fp«r of 

t" tW*"' 'f U- . KiUm, if &• "nl: falls 

bird that moki hut from what part of him 


^ttth than the limits of this kin. 
kernel and capricious tyn 
nr large almoit three years. 


ire '^rp^nni r.t' ^ “•* lr«yr “*• ThHo^uft-i 

Sorrt VcHl p« fl****' ‘*"“***^' ‘he,* feem. to be a fcarcity of metals , 


ss 


but 
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hut in Iti nci|:;hbourhood to the foulh Ind weft all kinds 
arc to be foil a J. The copper brought by the mrr- 
eluints from the territories of certain idolatrous tribes 
bordering on Fur, is of the finrft quality, in colour re- 
femblii g that of China, and appears to contain a ^or- 
lion of zinc, being of the fame pale hue. Iron is found 
in abundance ; hut they have not yet learned the art of 
converting it into ftecl. Silver, lead, and tin, our au- 
thor never heard mentioned in Soudan, hut as coming 
from Fgypt ; but of gold, in the countries to the call 
• and weft, the fupply is abundant. Alabaftcr, and va- 
rious kinds of marble, are found within the limits of 
Fur, aa ia foffil fait within a certain diftri6f ; and there 
it a CufTicicnt fupply of nitre, of which, however, no 
life ia made. 

The reftiaint undtr which Mr Browne waa kept in 
this inhofpitahle country, prevented him from making 
a full catalogue of its vegetable productions. Of the 
t.tcs which fhade our fbrefta or adorn our gardens in 
Furope, very few exift in Dar*Fiir. The chara6teriftic 
rnarks of thofe fpccica >Khich moit abound there, aie 
their fharp thorns, and the folid and unpcnihable qua- 
lity of their fuhlUnce. They feem to be much the 
fimc as thofe which Bruce found in Abyflima. There 
is a finall tree calle:? enntb^ to the fruit of which they 
have given the name of grapes. It bears leaves of light 
green hue ; and the fruit, which ia of a purple colour, 
is attached, not in bunches, but fingly to the fmaller 
branchis, and interfperfed among the leaves. The ior 
terual ftnrlurc of the fiiiit is not very unlike the grape, 
which it alfv) leCeiTibles in fize: but the pulp ia Of a red 
hue, and the lade is ftrongly aftringent. llie watcr- 
nulon ( I ucurhi^i atruHuf) grows wild over almoft aB 
the cultivable lands, and ripens aa the corn ia removed! 
Ill this Hate it does iujI attain a large fize. The in* 
fi.V is of a pale hue, and has little flavour. Ask 
ripcps, the camek, afles, Sec. are turned to feed on it, 
and it id faid to haten them. The feeds, as they grow 
blackifh, are i-oHedtcd to make a kind of tar, kutran> 
'riiol'c plants of the melon which receive artificial cul- 
tu«e glow to a large fue, and are of exquidte flavour, 
'I'ohiicoo is produced in abundance ; and our author 
(peaks of cochineal as found in Dar-Fur, or fome of the 
neighbour! fig countries. 

The harvelt is condudled in a very Ample manner. 
I'he women and flavea of the proprietor are employed 
t<i bleak ufT the ears with their hands, leaving the ftraw 
(landing, which is after wardk applied to buildiuga and 
various other ufeful purpofea. They then accumulate 
them in baflirts, and carr}' them away on their heads, 
in thrafhed, which is aukwardly and incompletely 
ormed, they expofe the grain to the fun tiU it be- 
e quite dry ; after this a hole in the earth ia')pre- 
]iared, the bottom and fides of which are covered with 
chaff to exclude the vermin. This cavity or magaaine 
is fiUtd with grain, which ia then covered witb chaflT, 
and afterwards with earth. In this way the matie ti 
preferved tolerab^ well. In ufing it for food, they 
grind it, and boil it in the form of polenta, which is 
cHten cither with frclh or lour milk, or ftiU ittpfc fre- 
quently with a fauce made ot dried meat poundetl in a 
mortar, and boiled with onions, dtc. The Furinna ufc 
little hyttcr; with the Kgyptiana and Arabs it ia an 
article in great n queft. There is alfo another fauce 
which the poorer people uft and highly relilh t it Is 


compofed of an herb called towel or cawcl^ of a tafte ia 8'>ud*ii. 
pirt aciTccnt and in part bitter, and generally difagree- 
able to ftrangera. 

The magiftracy of one, which feema tacitly, if it be 
not exprcfsly, favoured by the difpcnfaiion of Moham- 
med, aa in moil other countries profeifing that religion^ 
prevails in Dar-Fur. The monarch indeed can do nd« 
thing contraiy to the Koian, but he may do more than 
the laws eftabliihed thereon will authorife ; and as there 
ia no council to controul or even to allift him, his power 
may well be termed defpotic. He fpcaks in public of 
the foil and its prodiidliona as hia perfonal property, 
and of the people as little elfe than hia (laves. 

His power in the provinces is delegated to officers, 
who poffefa an authoiity equally arbitrary. In thofe 
diftridla, which have always, or for a long time, formed 
an integral part of the empire, thefe oificera are gene- 
rally called Mekks. In fuch as have been lately con- 
quered, or,, perhaps more properly, have been annexed 
to the dominion of the Sultan under certaki ftipula- 
tiona, the chief is fufTcred to retain the title of Sultan, 
yet is tributary to and receives hia appointment from 
tlie Sultan of Fur. 

Defpotie and arbitrary aa he ia, the Sultan here does 
not fecni wholly matteutiye to that im^rtant objeft, 
agriculture. NcIvMhclefiK it may be efUemed rather, n 
bUnd cofOpluiice aoeiem euftook, thi^ 
pnbtio fpirit, lO itkifdi; K|ii tidc^ 

cd by;: 
hia 

At . . , 

alfo tkk a 
witlijlhjhl 

(bwiog: tbe’d^^. 

non and dtn^ 

the huimer w ' 
plHgW, 

company't&Mjt^^ 
thtn fuMe^ of 



-T. 

'Sol&itl-' Itir^ipnfo 

they pofl^ ill ct>nbtea>UV t^ 

of haw »ble to t^ndore bon|^ ufdtthV^' Iwt In thi* 
partieoisr th^.'havt' no advantage oveli^'ihdr ndgh- 
hours. In their perfona the Furiana ate not remark- 
able for cleahKneb. ^ Though obfervtng aa Mahomnw- 
dans all the foperfUtioua rarmalitier of prayer, tlipV 
hxiria rarely combed, or their bodiet completely wafh- 
ed. The hair of the pubes aqd axillae it ia ufual to ex- 
terminate ; but they know not the ufie of foap ; fb that . 
with them polilhing the (kin with unguents holds the * 
place of pcrfcil ablutions and real purity. A kind ot 
farinaceous pafte is However prepar^, which beigg ap-^ 
plied iflilh butter to the flein, and rubbed continually 
till it become dry, not only improves its appearance, 
but removes from it accidental forJes, and ft ill more the 
cffedl of continued tranfpiration, which, as there arc no 
hatha in the country, is a confideration of fome import- 
ance. 
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llic female (lam are^ dexterous lo the apj^ica- feftly black. 
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,i.« • who arc numeroni wltlu'r' 

the empire, retam their diilinttio., .,f tV.,turi., e.ik. ir' 
and language. 1 hey m„(l commonly u,te: marry w - 
eadt other. I he ll..vea, which are l.oi.aht fr^m t e 
countij they call /vr/;/ (land of iddate..), p-rfe,' i v 

The r^nuea of the crown confift of . duty on all 
merchandife impoited, which, in many iuRancea a 
ittount. to near a tenth ; of a tax on .all flaves e«’orr 

tenth f"'- ">ifdcmeBnor>i;^.,f a 

tenth on all mwhandife, cfpccially flavta, brought from 

;;'ar.dS Sr,:*, "j h’^' 

latcs to the maDncrs.of the peopl«i yet forms no ade* paid bv the Arahi who kr^iwi 1 * tribute 

quatereftraint 10 their vWenrAJ.^ P«,neTo «,l R rof a « 

briatioD, but Onpromded with matcri^ or iiigeoiuty to every *Ti||a<re • bciidea manv mlnaki ** *1 •"'•“ally by 
prepare any ot^ fennented liquor. tW d£n, Sk 2S’h7Sro^J3L.r " “f 
thi, done their, coarieW bS tiZ «i*!l y»* 


fiandun, 

non of It ; aiii to iintinpro th»« Operation U one of the 
refioements of .‘\fTican fenfuality. 

Nothing rcfembling current coin ih found in Soudan, 
unlcfs it be certain fmall tin riuga, the value of which 
IS in fome degree arbitrary. I he Aiiarian dollars, and 
other f;lver coins bruuglit from Egypt, are all fold as 
ornaments for the women. 

The difpofition of the Furians is cheerful ; and that 
gtevity and referve which the precepts of Mahomme- 
difm iufpire, and the pra£lice of the greater nilmber of 
iu profelTort countecaneet and even,iequireB, leema by 
^ o" th'**!* A government 


this alone their ,coaTinal expeflfea ate eommitted. «,»« 
though the Sultan publUhed an ordnance (March tyoit ), 
forbidduig the u(e of that Ifqoor under, paiq of oeati^ 
the pluraBty, though Icfrj^iiblfcly than, hefore, fiiU in. 
rife^ ^ ^ eompaiiijr ol^.fita .fitot fun- 

l^etiincs caiyict otf ,na-^ 

' 'Thq ten ha% ^ipevert; 


tSTihef- Add to all this, 

that the king » chief merchant in the country; and not 

only (hfpatchte with every caravan to Egypt a great 
quantity of hts own merchandife. but allb t-mploys his 
ffavw and dependents to trade with the goods of Egy pt 
0^ own account, in the countries adjacent to Son- 

> ^The eommoditiei brought by the caravans from E- 

i ‘‘“’•ll I'®'-*- 

H’ „ 4 * Cornelian beads, c. Pdfe come- 

liaa.beadt, d. Beads of Venice, 7. Agate. 8. Rings 
Mv« and hra^ for the anclea and wrills. 9. Carpets! 

vVTwk-J®* pf Egyptian fabric. 

* White cMton. ditto, .12. Indian muflins and cot* 

. ***“•• ‘* 1 ? Bltte '"d white cloths of Egypt, called M-- 

Cai. 

Z looking-glafes. 1 6. Copper facc-picces, 

Or dcheofiva amour tor the borfes heads. 1 7. Fire 

?•***•** ®*':**' V’'**-, * 9- Rhea, a kind of 
for food and a (cent. 

. a.o» a mcies of abfynthmm, for its odour, and as 

V7® c ‘o edvantage. s i . Coffee. 

Sanduly nutmegs. 2 *. 

iMfl^ Sla • Silk unwrought. 25. Wire, brafs 

^ demand is fmall. 28. Old copper for 
»?• S"«“ ««» c«P» of Bar- 
bS ?8TPt-fmaU confump- 

them tyet.^thaca^adaMatwhjuh9.Uu!i^a^ of Aleppo, DaoifcuV&c. Vi. .%oI. „f^ ? ^ t ' 

is the f^ tmple teouhed^ the fiicrfffces , «J^Cabk JrtSe. Lp^yrf" 

wm goddefs. In the eourfir of litmus indtt^^^ - j .The goods trapfported to ” ^ ^ 



«ttd dau^teff foo mi mother^ are fome^hijS 
mingled ; and tSk relations of brother and filler are ^ 
changed for ckfer intercoi]^e« . > 

^ PiTOoufly to the cfiabhAment of Iflamifra andking* 
mip, the people of Fur ftem to hate formed wandering 
tribei; in which ftate oiany of the ncighbouiing natieai 
to thii day rematov In their perfona they difihr fiom 
the negroes of the eoa(t of Guinea. Their hair is ge- 
nerally fliort and woolly, though fome are fecn with it 


^ ^gypt arc, i. Slaves, male 
^ fam^. ; »j 3. Ivory. 4. Homs of the 

^ *?* typopotarous. 6. ORrich 
m«n. ^ Whips pf .Ma hippopoumus’s hide. 8. 
UUB. 9. niiWMo,A Tamarinds, made into round 
^et. n. I^ather^ for water and dry ar- 
tides (germikj. 1 a, Peroqueta in abundance, and lomc 
morteyi a^ Guinea fowls. 13. Copper, white, in 
finall quantity. 

SOUFFRIERE, a fmaU town, fituated at the bot- 


r .k I Vk f 7 ™ 1 * — ye- ovurr AiAn.&, a ima(i town, fituated at the bot- 

r tolu.r* Th ^ ^ **‘“® *?" **“ extremity oftL ifland 

a beauty. Theu complexioa « for the moft part per- of St Lucia. There ia nothing in the town itfelf which 

3 S 2 eould 


Sniidd'i; 

I'./lMOIfl 
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5iv(Friere, could have entitled it to notice in this work ; but the 
Sound, ground about it is very remarkable. It has been de- 
fcribecl by different authors ; and our rcaderi will pro- 
bably not be ill pleafed with the following defeription 
of this wonderful fpot by Dr Kollo. 

“ Souffrierc (fays he) is furrounded by hills covered 
with trees, the declivities of which* and every part ca- 
pable of produce* arc cuicivated, and afford good fugar- 
canc. This place has its inarfhes* but not fo extenlive, 
or fo much to windward as thofe about Carenage. 

* “ The extremity of the foulh fide of Souffrierc Bay 

runs into two ffeep hills of a conical figure, which are 
nearly perpendietdar : they are reckoned the higheft on 
the ifland* and are known by the name «)f the Sujar^ 
Loaf Jliih. From their height and llraitncfs it is im- 
polfble to afeend them: we were told it was once at- 
Itrnpud by two negroes* but they never returned. They 
are coveted with trees and (hrubs* and arc the (belter of 
goats, feveral of which fumetimes defeend* and are (hot 
by llie nativts. 

“ After yon pafs the hill^ to wintlWard of Souffriere, 
.*1 fine clear and level country prefents irfelf. From the 
hack of the Sugar Loaf Hills, and all along the fen* 
voad, to the didance* we fuppofe* of fiom fifteen to 
twenty miles, ihitt flat or level extends: it is all culti- 
vated and d’vided into rich eftates* affording fngar-cane 
ccpral to any in our iflands. This beautiful fpot is in- 
tcrltded by many rivers of very clear water* and thefe 
arc coucUiv^id by art to the purpofe of fugar making. 
*1 he rains in this part are lefs frequent than on any 
other pait of the ilhnd ; however* they have oftea m 
jiioportion more than fufficient. The wind here bloWt 
from tlic fea* or nearly fo. 

** We cannot finiflt this defciiption without taking 
notice of a volcano in the neighbourhood of Souffrierc. 
Von pnfs over one or two fmall hills to the fouthward 
< f the town* and turfore any mark of the place is per* 
ceivrd you are fenfihle of the fmcU of fulpbilr. liic. 
tirfl iliing you difeern is a tivulet of black running wa* 
ter, finding foith tleams as if nearly boiling, rrom 
the prufped of this yon foon open on the voleapo* 
which appeal s in a hollow* furrounded ctofe on every 
fde by lulls. Tlicre arc only two openings; the one 
we entered, and another almoll oppofite to it on the 
north fide. In the hollow there are many pits of a 
Hack and thick boiling matter, which feefns to wortt 
with great force, i.avi is flowly thrown out ; and in 
the centre of the hollow there is a large mafi of k* 
forming a kind of hill. This we afcen%d ; but were 
loon obliged to return from the excellive heat. The 
bva is A fulphur mixed with a calcareous earth and 
fume falinc body. Wc found fmall quantities of alum 
in a perfedi (late. In the opening* at the north fideof 
the hollow* there is a tivulet of wiy good water. On 
llirring the bottom* over which this water ntiiSi wc 
were lurprifed with feeling it very hot ; alid on plijettig 
a tumbler filled with fomc of the water clofe to tne bot- 
tom of the rivulet* it foon became fo hot as ndc to 
be touched. The liquid which runs from the pita is 
ftrongly impregnated with fulnhur* and reficfrlblet a 
good deal the preparation fold in the Ihops* known by 
the name of aqua fuff burata^ or ^as fulphuth.^*^ 

SOyND'BOAau* the princip^ part of an organ, and 
that which makes the whole machine plav. Thufouiid- 
boardi or fummeri is a refervoir into wbch the wind* 
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drawn in by the bellows, is conducted by a port-vent, 
and thcrce dillributed into the pipes placed over the 
holes of its upper pait. This wind enters them by 
valves, which open by preffing upon the (tops- or keys* 
after drawing the regillers, which prevent tlie air from 
going into any of the other pipes belidc thofe it is re- 
quired in. 

Sound Board denotes alfo a thin broad board placed 
over the head of a public fpeaker* to enlarge and extend 
or ftrengthen his voire. 

Mound boards* in theatres, are found by experience 
to be of no fervrcc ; their diilance from the fpeaker be- 
ing too great to be impreifed with fufficient force. But 
found boards immediately over a pidpit have often a 
good effect, when the cafe i8*madc of a jull ihicknefs, 
and according to certain principles. 

SouND^Pq/iy is a poll ^ placed within fide of a violin,. 
6ce. as a prop between the back and the belly of the 
iiillrument* and nearly under the bridge. 

80WAL, in the language of Bengal, a queftion or 
requeff. 

SPALLANZANI (Laaanis)* . was bom at Scan* 
diano, in the dutchy of Modena, on the loth of Ja* 
nuary lyap* He was Ibn.of Jean NicholaS'S^allanzauL. 
an efleemed jdrifii^falti and of Lucia ZugfiaaL He 
commehced hit own country* and atf the'- 

age of fUieeh yethihwqM to R dc Modena in ouv 
der to eontunle:themL iisAttil^ed 

in the hitife# 
htt 

' 

liimt 


Sound. 

It 

•Spall 40 * 
zani. 


'iimfit'tfhkiil 

dl gr«t. <W», tE«t the 

kttre* WM idem ttetdiilcniieft,^ tv 

ex*rt»0ni Md to that cor. 

nenioRt without w^h the fin^.lhoughtt txcRime hit. 
ten. He ftMhW hie oUrn hngoage with cbc, and per* 
fefted himielf ir the l^atia toi^iie t but .hove alt, hu* 
uttacbed liimfelf to the Grech and the French. Ho* , 
mer, Dcmotlheaca^ St Bafil, v(tiK hia fitvooriie authon. ' 
Spallanzani applied himielf to jurifprudcBcc at the in* . 
ftance of a tothcr whom he teoderly loved : he waa up. * 
on the point of receiving Une degree of dodor of civ& 
law, when Anthony Vallifhcri, profeflbr of natutpl hi* 
ftory at Padua, perfuaded him to rc’nounce this voca* 
tion, by promifing to obtain the confent of his father, 
who wu fenfibly touched by hia fan's devotion to hi* 
will, and who thereby left him at liberty to foUow hfa 
own inclinations. From that aomcDt be gave 

Vf 
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^“<5/ ofmathe- toade and fm<». ti j i- 

matic*. continuing that alfo of the living and dead an- f.om fnail. which‘'l ‘"•*‘1 t-'H , iT 

g“aR**- *• n^Lv ’ 'T cominiinicatcl to 

Spallanaani was preftntly known all over Italy, and timrir oite of ,t! 
hia own country waa the firfl to do homairc to his ta- L^nrr. k repeated c„nhnr.ati.>t. of this t'lic- 

lenta The univernty of Herelo. i„ *wJ . Tv ^ HenHant an,i Lavoilier. He dcinonil.a- 

to be profefTor in logic, metaphyfici, and Greek. He /Laa • *'M*aifo thTre '* Sodrut fu. 

taughttheref«rtenyeani;anddu,i«.rthatperi^^ even \he i“ U ■’•"I 

*•“ lelTons to Thefe fafl'Tcontinii .* '»"* -n '* ftlamaiider. 

the obfervation of Nature. Now and then an accidehtal thev are th^T 7 ** ''*y* « « 

drfeovery would increafe his paflion for natural hiftori, throSoorfaS of f had 

which always augmented by new fuccefles. His obfer we hinllv b ^ f*rothariflng htmlelf with them ; .ind 

t £. - - 

In tytSo Spallsnaani was caUed to the univernty of Uonf!)rhTwl!l‘7 
Modena; and although his interell would have made he?cfoL«d If .h* '** “complilhment. l\,h-.„s 

hiin •^pt idvanta^ui olTm of thi Univeriity of lieht wh ^atVIrT'’"? ujwn every part of it all the 
Coimbrai of Parma, atod of Cefent | *et hn patriJum found hw„!t ^ thought he might be able ; and 
his attachment tohia family opnAned his £r?ic« to tiens • thu marn*”K"M*T *"? 

wL T“ ‘»»««^doDa engaged as that oAer ■* ‘ 

him to the pro^titwaipi^e .jttw^ latino n,A.!u- ®‘^P=‘'0''».pcrpttualIy actuin!- 

jy of feme ^ not have allowed him to purfue it ;.s he 

; »»«• g» ?r . k"‘ “I f •I*.*'; “ ”p«- ^ 

^ ^ ^ tbinneft veil darkened htr till he fuccttd- 

«*i?"'"o«ng it altogether. onaatta- 



't altogether." 

fined -VHau^nni ilu.licd 

• £ of .he blood, 

f Mealwifttrf phenomena. 

' e<ra£ y" DlAzion, ,U 

^7!** y .*".‘l?3. .*«th three new diflertations /)r' 

We/W.«,. del <U, Cu.r,c 

^T.V *”'» «.owemtions and cxpc.iments, of -hc 
SLTrf.“'* “P- “ “ibKa of 

on a *’***"* re eftabliflitd up- 

r “>vitc him to /ill a chair as 


.Africd 6 fcr the bc&d or Kottow fkirnii,* ‘ * sa j 

fi^annan. odtrf a vail extent of knowledge to a 

I iiiinnf#. kia» • 


4:hftnge df 

,^at It has be^it cifricd 6fcr the bciid or hblloW ofih# ‘ s 

tup formed by the cooctiflSon. > ^ of knowledirc to 

. \}7^9 prepared the philo&pherc for the l>ut ngorous in^ta na 

^ ;• <”f5»K 5» '■'«*»“ <« » i^TjZ ?*."*■■ ‘>« «f vfk Wkim Z 

U Rtpndtt^t Arnmali. He therein lay* id* to found* *^®*''*'* *hich prevai 


^ ■'a''. *T"” " w%fij» wiiicn ne was anxmaa tn uncover tlieir wrali 

up o* Ala important fnbied ; bat this fim^ ^fJl? JS* If' 8 '?* «rt whieft l^d had acouiied, of inter 
"ore real tnowledge than aU thTffib fuch\ light ov^r hia 

mi^ '* tought the method that of^ordine inftmftj peripjeuous that was capable 

• the 
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the uf iciulcrin^ IiIb LnTjii& tifcrul, which he p»e- 

p'.i fil a Y^Mr hch;ij'luM(3. 'I'licy hccime iiiwayi rew 
and hy )u'b iitw obfcrvat’^iTis, an I hy the tn 

that his niedira(i'>n9 p rfenud to him. 
'I'liv.* h.t'iMvl ptofoiiB who attended his le^lurci were 
ph ah J to btcome h.ia fcholars, in order to know hettfr 
uhat they already knew, and to learn thnt whi'j}i other- 
wile lliry would pcidiaps never have know i. 

Ill ai living at the univcrf:ty, Sp?.Ilai.zini look the 
Conlenfplfiticn dt la Nature of Bonnet for thr text of hi* 
U'flbnii : be filled up the vacancies in it, he unfolded the 
ideas, and confirmed the theories by hia ejLpcriments. 
He belit ved, with reafon, that the book which infpired 
him with the love of natural hiftory by readings iCf was 
the mod proper to give biith to it in the minds of his 
difeiplts. 

lie tranflated it into Italian, and enriched it with 
notes; he added a preface to it, wherein he pointed out 
the fubjtdtaof the vegetable and animal econamv, which 
in an tCpeciid manner deferved the attention or his pu- 
pils ; niiJ fometimes pointing out to them the means 
of fin'ct'i ding in their refearches. It was thus he atfirft 
dev(jtf*d himfelf to the pleafing employment of infliuc- 
tor of his countrymen, and that he became the model 
of tliofe who were defirotts of inftrudling ufefully. He 
pnblidicd the firil volume of his tranilatioo in 1769, 
and the fccond in 1770. - 

'Hio connexion of Spallanzani with Bonnet had an 
influence upon his genius, which bent to the fevere me- 
thod of the philofopher of Geneva. He prided him* 
fw'lf in being his pupil, and he unceafingty fneditaied 
upon his admirable writings ; and thus it was that he 
became delirous of feeking in Nature for the proofaof 
Ihuinct's opinion upon the generation of .orj^anized bo- 
ih'ts, nr.d th.^t this charming fubjcA fixed lus attentioo 
for a long time. 

He pnbli/hcd, in 1776, the two firft volumes of his 
Oj'ufcoii {li Fifua j/IttimaU r Ftgttahlkt they arc ihc 
explanation of a part of the microfcopic obfervationa 
w'hich had already appeared. 

If the art to ob&ive be ihe moll dliGcult, it is ne-?. 
▼erthclefs the moll necelTary of all the arts; but it fdp 
pofes every quality, every talent : and further, thop^’ 
each believes himlclf more or lef* confummate therein, 
yet it is obvious, that only great men Have exerdifed it ‘ 
in a didinguilhcd manner. Genius alone fixes the ob* 
jtfls wnrtliy of regard ; that alone dire^s the fenfes cq 
the <3brcuritte6 which it U ncceflary to diffpate it 
watches over them to prevent error ; it animates them 
to follow by the feent, as it were, that which they have 
but a diilant view of : it takes oil the veil which covers 
what we arc looking after ; it fupports the patience 
whicli waits the moment for gratifying the. fight in the 
mid (I of obftacles multiplying one upon another : in 
fiiort, it is genius that concentmtes the attention upon 
an obje^, which communicates that energy to, iiim for 
imaginirig, that fagacity for difcovertOff,,.^it jpi^^iDpt- 
nefs for peicdviqg, without which we ice ojnh ^efide 
of truth, when we do >1101 happen to let ite^pC slto- 
gcthcr. But this is not' all; for aftci Natui« has been 
read with precifion, it i.n necefTafy to interpret her wkh 
fidelity; to analyfe b> the thought the phenomena ana- 
toiiiifed by the fenfci* ; to conlidcr of the fpecics by 
obferving the Jirdividual, and to anticipate the general 
propoGtions by eorificlcrjiig the unconne^ed faAs. Here 
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prudence and drciimfpeftlun will not always fecure us ^^putlsn- 
againll error, if an ardent love fi)r the truth dtjes not 
aJl’ay obfervationa and their c«mlVqui'nced in its ctiicih’c, 
and thereby reduce every tiling to feunt which is not 
truth. 

Such was Spallanzini in all his refearches ; fueh w^ 
fee hi 11 in all his writings. Occupied by the great pht 
nomccon of generation, he examined the opinion of 
Needham to demoufirate its want of foundation. The 
latter, not fatiafied with the mlciofcopic obfervations of 
8paUan/.am, which weakened the imagined vegetative 
force to put the matter in motion, challenged the pro* 
felTorof ^Reggio to a reperufal of what he had written; 
but he proved to the other, that we in common pme- 
lice always fee that whicli h« been •tuell obferved^ but 
that we never again fee that which we have been con- 
tented with imagining moefav), 

•Spallanzani has received much praife for the polite- 
nefs with which hecariied on this controverfy, and for 
ihe fevere logic. with which he demonftrateSi to Need- 
ham the catifes of his error; and proves, that the ani- 
malculsB of infufioas are produced by germs; that there 
are fome of them which ^deiy, hke certain eggs and 
feeds, the moft •exccA.K colft m well as the beat of 
borfing waltir-.r.On ibis occafiem, he treats on the in- 
fiuenco iipoo ^ pi^sts that the ie« 

t!Uirgte jsimhei|s*of (bme, durag w»n|ip*r doct n^t de- 
pend upon tbe sfpm^n ntay recei^ fybm 
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opiiHon'iod w antb^Cjaof <SiiSDit ; Im ^ 'appean 
to admtt..mtb ropiigaancc, tbe rriolu of his asttlti. 
plied, and in a thouiaad ways varied, ohfervations, 
which expofe the fceblenefs ot tbe fyflen of ornnie 
molecohe. 

Spalhozaoi afterwards deferibes the volvox and tbe t 
flaw.moving aniinalrahe (rotifire and tar^radt J, thofe 
coloflufes of tbe microfcopic world, fo fingulsr by their * 
figure and organieation, bu^ more fiogular Hill by th^r 
faculty of refttimng life, after n total lufpencc of all the 
apparAt adU of it dm mg many years. 

We will riot here fpeak of the experiments of Spal* 
lanzaiii on the death of animals in clofe veflels, becaufe 
tie took up the 4 ‘ubjedt again, and enlarged and exem. 
pbfied it by the new lighu of cbemiftry } but this col- 

ledlioa 
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!cfi!on he concludes with ancthcr on the hi'ftory of ve- 
getable mould growing on the furface of liquors and 
moill fubdances, ilic feeds of which he fhews lo float in 
the air ; and he remat ks, that tlu fc microfcnpic cham- 
pignons or mufttrooms diflinguiilt thcmfclves from other 
plants by their tendency to grow in all dire 6 lionr« 
without conforming to the almolt univerfal law of per- 
pendicularity of ftuk to the ground. 

Spallanzani was placed at the head of the univerfity’s 
cabinet of natural hiflory, but he was little more than 
titular d^poiitary of a ti eafure which no longer extfted. 
He laid the foundations, however, for its renewal, and 
by his care it is become one of the mod precious and 
ufeful. He enriched it through bis repeated travels by 
land and fea, in Europe, ii> Ana, acrofs the Apennines, 
the Alps, the Krapacks, at the Attorn of mines, on the 
top of volcanoes, at the mouth of craters : fupported 
by his ardent psffion in the midft of perils, he preferved 
the fang frold of the phSlofopher to contemplate theCe 
wonders, and the pictcing eye of an obferver to ftudy 
them. It is thus that he always diftihgtiiihed the j|»ro* 
per oUeQf for improving fcieniK by fiteotving mfthie- 
1 It 18 thus that he iM this tret* 

fiityii thfit all the ||^ ob* 
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his operations ; and when he has laborioiifly completed Spillan^ 
his experiments, it is iicccffaTy that he fl'.ould will di* 
llinguifh the confcqmiiccn, fometimes trroncous, which ’ 
may be dnwn from ihofc of obftrvatlon, w'hich never 
deceive when they arc immediate. Spallanrani, in this 
work* is truly a line fpe^S^aclc ; fcrupuloufly analyCng 
the fa^s in order to diicover their caufes with cerlaiii- 
ty ; inventing happy rcfources for furmounting the ob- 
daclcs which renew themfclves; comparing Mature with 
his experiments, to judge of them ; catching hold in 
his obfervatiors of every thing that is elfentiar in them; • 
meafuring their foKdicy by the augmentation or dimi- 
nution of fuppoled caiifcs ; drawing the beft-fouiuled 
conciuTions, and rejecting tlie moft {Jaufiblc hypothefes; 



timed/ bpciufe gold never/ ) 
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meats ; and m ebi^ , 

vioeijig, be hid Uie ^hurage to make fih^ eiperilneiiti, 
on himfelf which might have proved fatnl; iod JMd^^ 
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knew bow to extra^ from their ftomachs. But tbii. 
book, fo original by the multitude of experiments- and' 
cihrious obfervations which it contains, is flill more wov* 
thy of attention by ibc philofophic fpirit which deteft- 
cd it. * • 

This fubje 6 l U one of the moft . diflicult hi phyfiolo- 
gy : the obferver is always compelled to a£i and to 
look with darknefs around him ; he is obliged to ma- 
asge the animal with care, to avoid the deiangement of 


imfpedion w hich infph 
at once fo dangerous and fo ufeful. But let it be 
known, Spallanzani had a capacity in particular for dif* 
covering the truth, while the greater part of ohferva- 
tors fcarcely ever attain it ; and then, after having do- 
fbiibed around them a circuitous trace, he runs upon it 
by a ftraight lioe, and polTeflci himfelf of it lb as that 
k cannot eicape him. 

‘ TTiis work put John Hunter out of humour ; and 
be publilhed, in Seme Ohftrvallens upon 

wherein he threw out fome bitter farcafns againli Spal- 
ianaam ; who took, ample revenge by publilhing this 
work in Ittliau, and addrcfltng to ui lySB, 

Jlfa Lttitra Jipohgetica in Ri/po/la alia OJimjaxione il l 
Signer Gievanm Uunttr^ He expofes, with modera- 
tioii^ but with an trrcGRible logic, the overfights of the 
EugUfh phyfiolo^ift, and points out his errors in a mai:« 
oer which left him no hope of a reply. 

. , Tbjt feebnd volume treats of the generation cf ani- 
mall^and plants- Spallanzani proves, by experiments 
as fatisfamry as they are furpriling, the pre exigence 
oif genus to fecundation ; be mews tlie cxillcncc of tad- 
poke l\n iht females of five different fpccies of frogs, in 
toads, and in falamanders, before their fecundation : he 
WotiDts the fucceffi of fome artificial fecundatioiis iijv 
om the. tadpoles of thole five fpcctes, and even upon a 
quadruped He in the lame manner lliews the feci in 
flowers, before the cmiluoii of their farina; by 
a fubtle anatomy of which one can hardly f orm an 
,hct cstbtbtta to the eye in the fiower of the fptitiiuvi jun^ 
em, the fiUqua, its feeds, with their lobes, and tlu 
:j^bryo plant ) hc.purfuts them in their cxpanlion be- 
fore and after fecundation, and leaves not a doubt but 
that the feeds and the pericaipia exilUd long before the 
blhfibming of the buds, and confequently a lorg time 
bsfdt^t they could have been fecundated. He has rc- 
thefe obfervations upon various fpcciee of plantn 
.irkli the fame refults; in fhort, he has raifed the iudi- 
wduals , of plants with female flowers which have Lome 
{rcuiodhtrd fet^ tichougb they were out of the reach 
ciscit of fufpimn of a tommunication with the farina 
of the maie flowifra- Such is the ftiies of furprifing 
phenomena Spallan^ni adds to the hiflory of Nature. 

According to cuftom, he availed himfelf of the aca- 
demical vacation of lyBi, to make a journey, the oh- 
jt€t of which was to add to the cabinet of Pavia. He 
fel out in the month of July for Marfcilles, wliyrc he 
commenced a new hiflory of the fea, which bud pie- 
fetUed him with a crowd of novel and curious facts up« 
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Uan- on numfrouB genera of the ioliabitantd of ihe ocean, any, he fet QUt on hift return for haly the l6th of Au- Spallar 
‘"h He wt-nt likewift to !• inale, to Genoa, to Muda, and gult, 1 786. ‘ 

to (^'lr^ara, to obferve the quarriee of marble fo famous A voyage by f^a was in every Tcfpcft llie mod fafe 
with tlie Ihitinrirb; he returned to Spez-/,ia, am! thence and the mull commodious; but Spallanzani confidcred 
brought to Pavia an hnmtnfe barvefl of fifhes, crudacc- the dangers and the inconveniences of the load as iio<p 
oils and trdaccouH, which he depofited in that cabinet thing when employed in any l>eneficial purfuit ; he 
of which his voyages and travels had rendered liim fo braved all the perils of thofe defert regions, where tltere 
worthy to he the guardian. He viftted, in the fame as no police, no fccurlty. When be arrived at Bucha- 
view, and with the fame fuccefs, the coafts of lilria tn reft, he was retained there during nine days by the cc<* 

1782; the Apennine Mountains in 1783, where he lebrated and unhappy Mauroceui,. hofpodai of Wal- 
• noticed the terrible hurricanes, and the fiirprifing va* lachia. This prince, the friend of fcience, received him 
pours which rendered tliat year fo famous in meteoro- with diftinftion, prefented him with many of the rari« 
loirv'. The cKbinet of Pavia thus every year Caw iu ties of hit country, futuKhed him with horfes for tra* 
rirlies iiicreafe ; and in the fame proportion it became celling, and aUb gave him un cfcort of thirty troopers 
thf: nb)r6t of ilrangers admiration ; but every one ad- throughout the whole extent of his dominions. 8pal« 
rnired Hill more the immciife labour of Spallanzani, who lanzani paiTed by Hermanftadt in rranfylvauia, and ar- 
Irid collect'd every part of it. rived at Vienna the 7th of December, after having 

The Emperor J(^leph knew this when be came into viewed , the numerous mines of Tranfylvania, of Hun- 
l.oir.biirtly : he dcfircd to have a converfation with Spai- garyivnd of Germany, which lay in the neighbourhor^d 
laij/ani ; and bw niajciiy exprcfTcd his approbation by of his route. Spallaitzani rcmaiued five d/iys in this 
pui'c'iitiug him with his medal in gold. capital of Auftria ; he bad two very long .audiences 

'Die iinivei.'ity of Padua offered to Spalianzant, in with the Emperor Jpfepb IL; #at received by 
3 7 S' 7, the chair of natural hiftory, which the death of the higheflt. n^ility in that metropolis, and vifited by 
Aiiiiioiiy Vallifficri had left vacant, protnifing him more ehe men Cff letters* ( At tef^h arrived at the 

<'OTifidor;ibh‘ advantages than thofe which he enjoyed at ft^deD^ of thefrat^.t^the 

ravi» ; : ut the archduke doubled his penftou, and al- an^' jtheii: jay aH 

hiwnl him to accompany to Conftantinoplc the Chevalier 

'/uluni, who iiad juft been nominated arnbaflTadof from 
the republic (ft* Venice. 

He left this city the 2 1 ft of Auguft ; and during his 
VO) .ige made fevoral ohfvrvations upon the marine pro- 
<Uictioiis he met with in thofe climates, as welt as upon 
the iiu trorologicai events of every day, among which 
he had tlir advantage of beholding a fpecies of water- 
flMMit 1 Ic toMched at feveral iflands 111 the Archtpe- 
bgo, which he examined, and went aftiore at Troy to 
vifit the places fung by the poet whom he preferred to 
all otlirrs; and in tiesding upon that ground fo ancient- 
ly famniis, he made fome geological obfervation^ t’uly 
<iriglnal. One may judge before hand of the intereft 
w'c (hall feel in reading the Voyage of Spallanzani, by 
fome memoirs which have appeared in the 
t/i’/Li .SV/V/ii JtaUana upon the watcr-fpouts at fea, the 
ftrokc of the torpedo, divers marine produAions, and 
the {(land of Cytherca, where he difeovered a mountain 
conipofed of various fpecirs of foflils. Spallanzani ar- 
rived at Couftantinople the iitli of Qftober, and; re- 
mained there eleven months : he muft have been gi^at- 
ly out of his element in that country of ignorance and 
tuperftition, if he had not had Nature to fiudy, and 

Zuliani to hear him. The pbyfical a&d moral phtno- 

iiienaol thl. country, quite new to him, filed hi* ft* torn hii.Mrt '^|»ie(x,t the 

icniion ; he llrayed over the border* of the two few, tekoowtedi^ th^ miflake, ebjured their hatred, and 
and clmibed up the neiglibouring hi]]!i; be vifited did not drl^ir of regaining hiairiend/hip. 
the iflaod of Chalki, where he made kiiown to the IV cabinet, of jPavia wacdway* the objed of i^pal- 
Tuiks a mine of copper, the exiftence of which thiey taneani’a thought* ; amidft the numcrou* raricict whicMi 
never fo much a* fufpeded. He went to the Bn'ncigi he had placed there, he only few thofe that were want- 
ifland, a few mile* diftant from Conlfaurtlnopki where ing. Struck with it*- deficiency in volcanic matter.* 
he diTcoveicd an iron mine equally unlbou^t of by which had neither feriea nor order, and confequeiftly 
the Turk** He returned to Europe loaded with fpoila excited little intercfi, being. a mute article with refpeft 
from the £aft, oompoied of the creature* of the three to inftrudion (although Italy wa« the theatr^ where 
kingdom*, pec'diar to thofe region* : after having been the fire* of volcanoe* had for fo many age* exerdfed 
iifeful^to the Oriental*, who iw incapable of appre* their defokting powers), he took tlie relolution, with 
-•'ating hi* merit, or rather of imagining he could have which hit talent., hi* courage, and hi* xeal, ii^pired 

hiai 
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him. He was defirout to inftnift Kit pupilt, bis ni* 
tion, himfclf, conccining *tbe phenomena fo ftriking, 
' and yet fo lictle known, and to collet the documents 
of their hlftory in the places where they have always 
been the terror of thofc who furrounded them, and 
where they have been ufelefsly the flibjett of the oh* 
fcpvations of the philofopher. He therefore prepared 
htmfelf for this great enterprife by deep (ludies. He 
‘ Set out for Naples, in the fummer of 1 788, and afeend- 
.ed mount Vefuvius ; he looked attentively into its .era* 
ter, examined and made norc^s in his bookr, and em< 
barked for the Lipari iflands. He diffedied, as it were, 
the iininhahited volcanoes, with the eka&ne(a of a sia* 
tiiralift anatomitmg a butterfly, and the intrepidity ^f 
St warrior defying the moit imminent dangers* It was 
then that he had the boldnefs to walk over that ful* 
phurouB croft, cleft with cliinks, tremblingy fmoking, 
burning, and fometimea treacheroofly covering tne 
hearth of the volcano* He pafled into Sicily, where 
he climbed up to Etna, and coafted its immenfe crater. 
His curioflty not facing exhauftedil fat ^trbuld eoBeft 
around him, and hl^e ia .h^ iniiidk .al|:thii finguhr phe* 
flomena that Sidly contained \ ^ examined the ftones 
aikl' i)^ m<mnUinii, and. Mdy near fhirine 

/ anjmali i and in 

•;* thi tmW ifrudly mcka^ 

‘‘^dwbrated':for=: fo'mai^mlp;e!|^^ fang 
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SpaUanzani followed the progrefs of (he Frciicli che- 
miftry with much fatisfadilon, nor was he long ht iurc ^ 
he adopted it ; it was calculated fora juft conception 
like his, delighting to give an account of every pheno- 
menon he obferved. The folidity of principles in t ir’3 
new^dodrine, the preoifion in its way of p**ocCi'ding, 
the elegance of its interpretation, the generality of iu 
confcquences, prefenlly replaced in his mind the hdi ca- 
tions and the obfeurities of the ancient chemiftry ; and 
his hevt anticipated with pleafurc the triumphs tfant it 
was about to obtain. 

In 1791, Spallanaani publlftied a letter addrefTeJ to 
Profeffor Fortis, upon the Pennet Mydrolcope. He 
there relates the experiments which he hid direifdcd u, 
be made for afceKainiiig the degree of conddence whi h 
might be allowed to. the Angular talents of this man ; hut 
he ingeniiotifly confefles, chat he ts not decided upon 
the r^ity of the phenomenon. 

SpaUansani has often difcovered that which mi- ' * 
have been deemed impoiSble* In 1795 he niHif' • 
covery of this nature, which he publifhed in I1- . 
fipra it foj^ito d^un nuovo fenfo net PtpifirtUi. \V 
m that 


..id learn that the bats, if blinded, sdtinevtr> -(..i -, 
with the fame precifton as thofe which hate xlu • . c, 
tliatthey in the fame manner avoid the moft 
ftacles,‘and that they know where to fix thtmi' i. • . ' 
Cepiing their flight, Thefe extraordin;try ex'jein;<< . 
were conflrmed by feveral natural philofiip-ierb, wx : 
give occtfion to fufpeft a new fenfe in chei' biidh, W- 

- caufe SpaDanzani thought he had evincerl by the way 

^ Kijs of cxclofion, that the other fenfes could not fupply 

th^defldcncy of that fight which he had deprived 
St* them of ; but the anatomical details of ProfeiTor j\innr, 

^ upbn the organ of hearing in this fingular bird, made 

>im .incline afterwards towards the idea, that the fmie 
« of hearing might in this cafe fupply that of fight, as in 
■' ' ^ where the bats are in the dark. 

wj|v»^<dca* ' , Spallanzani concluded Jiis literary carrrpr for th.e 
in- public, by a letter iddrcfled to the ctlrbrated Git>btrt ; 
Spfra /a pianie chhtfe m* vafi detitro Paqita r l\tna, cf* 
w/./? irnmedtiia lumtfolare t a i*omLra. It is a mii- 
fimune Tor this part of the fcience, that his death h.i.) 
delved us the difeoveries he was about to make! in it. 
I Thefe numerous works, printed and applauded, did 
nbt iMHVever eonuin all the feries of Spallanzani's la- 
He had been occupied a Conlidriablc time upon 
, the pheoomena of refpiratioo ; their refcmblances and 
^4ifl<nrei|CC8 in a great number of ffmies of animaU ; and 
hie bttfily employed in reducing to order hit» re- 
^ . . , . ^ , , fiaitbes upon this lisbjed^, which will aftonifti by the 

^nUgrutiomi dettsfuidM thir Ceda* mmtitiMk of unforefeen and uncxpe^cd fa^s. He las 
petatuiT of the ktv^^iind tlm birth ;|i^ajpreciDtts ooltefti^m of experiments and new ob- 

in (hoH, of wVaiioM npoa aDiniil icproduSion,, upon fpongr., 

‘nvuningrbcniifAl^ i^ir^imntcft , twoatiireof whicli be determines, end upon a thou- 

^Aeial eoM, ntaieh greiM tbab ilitC-cUr obtoridlf iw ' intereflibg phenoitiene which he knew how tu 
iii <Mr dimitt'k, dnee not' itndtir theft hirdt Ictwq^ df*w <ntt of ohRmrit,. He had almoft finiihed his 
He next fpeak, of a fpedec of owl, htdierto eerr IQ , W to Goaftandabfde, aad had amafled confideraLle 
deferibed; and, kftlf, of e^k aod their geneatioit, aiatciw ftrd the Sea, when an end was 
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which is a problem ftill in fome meafure to oe fidved t 
but hg carries it on by his inquiries to that Hep whick 
alone remains to be made for obtabung a compete fo* 
hition ; or to get over it eafily by a fmiU number of 
obfenrations in thofe times and places pointed out, but 
which the academical occupations of Spallanzani forced 
'him to give- up. to others. . 

SoPFL. VoL. 11 . Pan IL 


pot to his Itfo and his Ifoours. 

Gm the 4th of February 1799, he was feized with a 
retention of urine, the fame n^ht was unquiet, and in 
the morning he loft all powers of reafon, which he 
never reco^red but during very Ihort intervals. His 
intimate friend, Tourdes, a French pbyfTcian* and the 
celebrated Profeffor Scarpa, did every thing which 
3 T could 
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could bf ntpo^lcd fi(im taniua, c<:perwnce, and friond- 
(hip, to r?ve him ; hi f lie died the 17th, after hav'iig 
edihcd thoiV hy his piety. Thia lamtntahle 

event oviruh' Imal all Ills family in foirow, occafiDiicd 
the te.irs to fli »v from all his friends, filled his d'iViples 
with a ('rin and excited the regret of ^na- 

tion proud < f having given him birth. 

The reader cannot hut have perceived In this /ketch 
the tlroin of panegyric, ratlier than the calm narrative 
of impartial biography. It is, in faft, an abridged 
tranflatlon of an elo^e by a lUhiu philofopher of Ge- 
neva, who hdS adopted the calendar, and probably the 
principles of republican France. Some abatement there- 
fore will naturally be made by every Briton of the 
f raiCes beflowed upon the piety of Spallanzani ; but 
cfti-r proper allowance of this kind, truth will proclaim 
him a very great mao. Accordingly, France, Ger- 
many, KngUnd, all wcte eager to avail themfelves of 
his works by means of tranilatioiis. He was admitted 
into the academies and learned focietiee of London, 
i'.iockholm, Gottingen, Holland, Lyons, Bologna, 
Tiiriii, I’adua, Mantua, and Geneva. He was a cor- 
rc* pendent of the acadtmy of fciences of Paris and of 
Montpelier : and received from the great Frederic him* 
ff If the diploma of member of the academy of Berlin. 

Sl^ECI KS, in algebra, are the letters, fymbols, marks, 
or chara^^era. which reprefent the quantities in any 
operation or equation. 

Spi CIV s, in optics, the image painted on the retina 
by the r.iys of light rrflcftcd from the feveral points of 
the fur Face of an objed, received in by the pupil, aird 
collt<^td in Otcir padage through the eryfialline, 

.SI*EC'rACLliS (See EncycL) arc certainly the 
mod \al:nMe of all optical inftruments, though there is 
not the (iirnc fcierice and mechanical ingenuity difphy- 
cd in the making of them as in the conitruflion of mi 
crol copes and telcfcoj^cs. A man, efpcctaUy if accuf- 
tomed t(' ipend his time among book*), would be much 
ti) be pitied, when his light begins to fad, could be not, 
ill a great meaiiire, rcllore it by the aid of fpcAaclesi 
but tlii n aie fume men whofe fight cannot be aided by 
the life either of convex or concave glafles. The M- 
lowing method adopted by one of thofe to aid his fight 
is ccrraiiily worthy of notice : 

When about fixty years of age, this man had altnoft 
rntirely toil his light, feeing nothing but • kind of thick 
mill, with little black fptcks which appeared to float in 
the ai". He knew not any of his friends, he could ttot 
even diflinguilh a man from a woman, nor could he 
walk in the llreets without being led. Glailce were 
of no ufc to him ; the beft print, feea through the 
boll fpedaclrs, feemed to him like a daubed papcr< 


eye, fomctimei the other, alternately relieving each, for Spetflrt^ • 
the rays of the two eyes could not unite upon the fame » 
objeA when thus feparated by two opaque tubes. ^Fhc 
thinner thtTe tuhe*^, the lefs troubicfomc are they. 

They muft be totally blackened within fo as to prevent 
all (hining, and they /hould be made to lengthch or 
contrad, and enlarge or reduce the aperture at pleafure* 

When he placed convex glaficH in thefc tubes, the 
letters indeed appeared larger, but not fo clear and di* 
flinA as through the empty tube : be alfo found the 
tubes more convenient when not fixed in the fpedaclc 
riugs ; for when they hung loofely they could be raifed 
or lowered with tlie hand, and one or both might be 
ufed as oceafion required. It is almoft ncedlefs to add, 
that the material of tite tube^ is of no importance, aad 
that they may be made of iron or tin as well as of cop- 
per, provided the infidcs of them be fufficiently blacken* 
ed. See La Nouvelle Bigarure for February 1 754, or 
Miotthly Magaseine for 

SPECTRE OP THE BaoxtN, a curious phenom^n 
obferved on the fummit of the Broken^ one of^ the ,Hllfg 
mountains in Hanover. We have^ the foUowifig .ac» 
count of it by M. Ha^. ** After having bceii« here 
(fays be) for the. thirtieth :tjbe» akd having piippapsd 
hifdnnation reading the nbovem^t(oiied ifttap^b<)rb 
phenomenon, I was ftt lengthy .on the agA. 

1797 , fo fbrtunAfd.Wto.f 
and perhij^ .my r ^ ‘ 

others wkdffifitVtWi 

fun rofe 
quite, ferehe 
out imy phftf vision 
fouth-wefi, ho|il:^4loif^^ 
weft wind civiHjeA 
which were not. 

About’ 

and Iqdtedt^M^ 
fwrmk^ to 
when 


t^mmut/^f j 
violent 
hat, I 
trardii 
‘‘ The I 
kardiy Ml 
weary Aep ti 
wrhOtii 

diauiy.madt^ 
and theMolUf 
defiroua of the Moe thmg lUjtda; nqy 

coloffue hid n^uuhedi : I remained 
ivaitiiig to fiqtitrbethrr itnroghi m »fem 



Wearied with this melancholy ftatc, he thought of the minutee tt again, iu eppenmnofe on the Acbter- 

' matmfliohe., ( piii my rcfpcfikii tO’^it afreond 
and it did the Mie to mcw^ | then called the hndloid 
of the Brokeot and having boih,takea. the fame pofi* 
tioii which I taken alone, we looked towards the 
Achtermon/bdhef . but faw nothing. We had not^ 
however, ftood long, when two iudi coloflal figuiH 
were foiined . over the above eminence, which rcgtaicdl 
our cotnplimenW by bending their bodies as we did i 
after which they vwiiflied. We rtiaincd our pofition.^ 
kept our eyes fixed on the fame fpot, and in a little the 
two figures again flood before us, and were joined by n 
tliiiu. Eveiy movement that we made by bending our 

bodies 


following expedient 

He procured fomc fpedUdet with very large ringai 
and, taking out the glafles, fubftituted in each, circle a 
conic tube of black Spaniih copper. Looking thimgh 
the large end of the cone he could read the ibaUeft 
print plactd at its other extremity. Thcfe tabes were 
of different lengths, and the openings at the end were 
alfo of different fizes t the fmalltr the aperture. the beu 
ter could he diftin^iiifli ihr fmallcft letters ; the larger 
the aperture thcmoic word^ or lines it comman led; and 
confiqaentK* the lefs ixxafion was there for fTovinglhe 
Lead and the hand in reading. Somctlmca Lc uled one 
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erulum bodies thefe figures imitated-^but «nth ibis difference, 
that the phenomenon waij fonieiimcs weak and faint* 
fumetinics It rong- and well defined. Having thus had 
an opportunity of diicovering the whole (ecrct of this 
phenoniction, I can give tl»e following information to 
luch of my teadera as may be dtfirouti of feeing it them- 
fclves. When the rifing ftin, and according to analogy 
the cafe will be the fame at the felting fun, throws his 
rays over the Broken upon the body of a man (landing 
oppofite to fine light clouds floating around or hover* 
ing pail him, be needs only fix his eyes ftedfafily upon 
them, and, in all probability, he ivill fee the fingular 
(pedacle of his own (hadow extending *to the kngth of 
five or fix hundred feet, at the diftance of about two 
inilea before him.*’ ^ 

If our memory does not deceive us, there is in one 
of the volumes of the Manch^tt Trat^aSkm an ^c• 
count of a fimilar phenomenon objRirved by pr Ferriers 
on a hiB Ibmewhere in 

SPECULUM for tdefbopet. Under this 

tille (£iic}cL) we have jgiven the eoaipofitfon: of . the 
mixt mc^al ot which it him b^n found by enpOrh^cc 
that/ the beft fpeculuns ate ou^e y «re Kave lit^ewi^^ 
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the oxygen gas that difengages itfclf from nitre when Speculum, 
thrown into ihc fiie. One ivtcltinjr wowld he iMi' ri- ** v— — ' 
cient : five or fix oVt> req»ii|;te to biiii.{ i - c miMr.iv to 
perfedliun. Il is necclVavy tint llie irxtal iKoiild U* 
a ftaie cl comph tc fufion at the monivnt when it .ci 
poured into the muiild. By this piocefs I have beta 
enabled (fays out author) to contlrucl a tekfeope with 
platinum, which magnifies the diameicrs of objccls five 
hundred times, with a degree of clearntfs and difiineV 
nefs reqiiifite for the niceft obfervations. 'fhe large fpe 
culum of platinum weighs fourteen pounds : it is eight 
inches in dtameter, and its focus is fix feet. Though 
the high price of 'platinum wilt, in all probability, {or 
ever prevent it ‘ from coming into general ufe for the 
fpeculums of telefeoceB, we thought it proper to notice 
tius di&overy, ond mall now ptocted to the grinding of 
the fpcciilum. 

For the aecompltAiing of this objcA, a very compli- 
cated procefs is recommended io Smith’s Optics, and 
one not much more limpler by Mr Mudge in the 67th 
volume of the Philojophlcat Tranfxi^kns ; but accord- 
ing to Mr Edwards, whofe fpeculums are confcfftclly 
the beft, neither of theft is neceffary. iklides a conw 
nion grindllone, all the tools that he made nfe of arc 
a rough grinder, which ferves alfo as a ]ioii{hcr, and a 
bed of hones. When the fpeculum was cold, he ground 
itsfurface .bright on a common gnndilone, previoully 
brought to the form of the gage \ and then took it to 
rough grinder. 

/ lliis tool is compofed of a mixture of lead and tin, 
of garter, and is made of an elliptical foim, of fuch 
dimeuTOtis, that the (horteft diameter of the ciliple is 
equd to the diameter of the mirror or fpeculum, and 
the tooj^ft diameter is to the (boriefi in tlie pioportioii 
i^.ten to nine. This tough grinder may be fixed upon 
% block of wood, in order to raife it higher from the 
, bench } and as the metal is ground upon it with fine 
emery, Mr, Mudge, with whom, in this particular, Mr 
..Edwards ^rces, direds a hole or pit to be made in 
^ '(he;bi}ddl 6 of it as a lodgement for the emery, and deep 
to be cut out acrofs its furface with a gravtr 
0^ purpofe. By means of a handle, fixed on 

back of the metal with foft cement, the fpcciilum 
be whirled rouod upon this grinder lo rapidly, that 
kemipoo labourer bM been known u> give a piece of 
fotfr inches in diameter, fo good :i iace and figure 
.ks'! for the hones in Uie fpace of two hours. 

jt-^r^W evnery, hovfover fine, will break up the metal very 
, . % that rs remedied by thefubfcqueni procclles 

,o|,.lkming and polUhing. 

^ ^^hen the is.biot^ht m 

It-may a convex tod, formed of fomc ifoncs fiuni 

deferibe . tbkt called Edgedon in Shropfkirc, fituated between 

"* * “ ^ and Bhbop’s Caftle. Tiie common blue hoiitH, 

uibd by many .^pticiami .for this purpofe, will fcarcely 
fouebthectoetiid of Mr Edwards’s fpeculums; but where 
^ey mull be amployed: for want of the others, as little 
water ihouki be ufed as pofiible when the metal is put 
npon them t beoaufe it it found by experience that they 
eut better when but baiely wet, than when drenched 
with water. The Aones, however, from Edgedon arc 
greatly preferable; for they cut the metal more eafily, 
and having a very fine grain, they bring it to a fmooth 
face. Thefe ftoncs are directed by Mr Mudge to be 
cemented in fmall pieces upon a tliick lound piece of 
3 2 marble, 
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bblemtory at Breft. Of this 
. compofuion the principal ingredient is pittiaumt whSekt 
in grains^ muft be purified m a ftrong Jre by oieans of 
idtre and the fait of glab, or.thit flux which in the 
¥lagli^ glafis-bouict is called .hf the workmen fanAfir. 
To. the platinum, when purified, add the eighth part 
of the metal employed in the compofition of common 
fpccula ; for tin without red copper would not produce 
a good effect. This mixture is then to be expofed to 
the moft violent heat, which mud be ftill excited by 
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5ffriVi?T>. marble, or of metal made of tin and lead like the former than if no fuch fqnarea had been made» Mr Mud^ ffpccalo^ 

* - — • - _ • I t _ * .1 1* » f* ^1. i?/i X. ii I I. c. y 


conipoiition, ir. lujh a manner, that the lines between 
the iloius may run flral].;ht from one fide to the nrher-, 
fo that pljcm).^ the teeth of a very fine faiv in each ot 
ihefe divifioiifl, they may be cleared fiom one end to 
the other of the cement which rifes between the Itiwa. 
As foon as the hones arc cemented down, this tool 
rniiii be fixed in the lathe, and turned as exactly true 
to the fja^Tc as poffible. It (hould be of a circular fi* 
ornre, and but very little larger than the metal intended 
t(» be figured upon it. If it be made confiderably’ 
Iji'grr, it willgriml the metal into a larger fpherc and a 
had figure ; nnd if it lie mnde exadly of the fame fizc, 
it vvill woklc the metal indeed into a figure truly fphc* 
rical, but will be apt to fhorten its fociti, unlefa the 
maul and tool be woiked alternately upward*. On 
thcfi‘ ctccounts, Mr Edwards recommends it to be made 
about one tw'tniieth part longer in diameter than the 
fpeculuni, hreaufe he has found that it does not then 
alter its focus ; and he eariiettly difTuades the ufe of 
much water on the hone pavement at the time of uilng 


directs the polilher to be llrewtd over with very fine g jnJin 
fuf*y ; hut Mr Edwards preftrs (^olcothar of vitriol. 

(See th-it article, JlncxcL) Putty (fays he) gives me- 
tals a white lufire, or, as workmen call it, a filver hue; 
but good coleothar of vitriol will polifh with a viry fine 
and high black hillrc, fo as to give the metal finilhcd 
with it the completion of poliflicd fted. To know if 
the coleothar of vitriol is jf^ood, put fome of it. into 
your mouth, and if you find it dilfolvcs away it is good; 
but if you find it hard, and criuicb between your teeth» . 
then it is bad, and. not well burntd. Good coleothar 
of vitriol ia of a deep rrd, or of a deep purple colour, 
and is foft and oily when rubbed between the fingers ; 
bad colcotliar of vitriol is of a light red colour, and 
feels harfh and gritty. The coleothar of vitriol fhould * 
be levigated between two furfaces of poVifhed ftecl, and 
wrought with a little water ; when it is worked dry, . 
you may add a little more water, to carry it lower down 
to what degree you pUale. When the coleothar of 
vitriol has been wrought dry three or four tiusei;' it will 


it, iiiherwife, he fays, that the metal in different parts acquire a black colour, and'wiil Iw low enough^ Of fuf. 
rf ,„.si Ko ficienily fine, to give an exquifite luflrct. /fhis 

gated coleothar of vitriol roufi he put into xfmaD pht^. 
and kept with fotne water upon tt When stia tobe 
ilfcd, entf pan of the pkoh-p^ier mwft br/hdl>tufli*. 
ad over a which lias been! 


cf it will be of different degrees of brightnefs. 

When the metal is brought to a very fine face and 
figure by the bed of Hones, it is ready to receive a po- 
lifh, which is given to it by the elliptical rough grinder 
covered with pitch. Wich rerpect to the coxifillency 
cf this pitch, Mr Miidge and Mr Edwards give very 
(iitfcrcnt diredtionii. Whilft the former fays that it 
fhould bt neither too hard nor too foft, the latter af* 
films that the harder the pitch is, the better figure it 
will give to the metal. Pitch may be eafity made of a 
fuflicierit hardntfs by adding a proper quantity of roiifi; 
and when it is hardened in this way, it is not fo brittle 
as piuh alone, which is hardened by boiling. Mr Ed- 
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dry clean Ibap/ ' 
then to, be pht 
reds a large q[tiiihit!^ .pjfit 
tofaturate the‘|^itch* :4t^;r ' 
feeottd eir ikird i 

cefiary, it tiinft 




waids advifes to make the mixture juft t hard af to tbi ttietjJ , 

receive, when cold, an impreflion from a moderate preU appear feme 
fiire of I he nail of one's finger. ' When the elliptical ott the tdoli- ' 


fome ^efyfoft 

Wiih ie'’ 
the mindfe 


tool is to he covered with this mixture, it muft be made 
pretty warm, and in that ftate have the mixture poured 
upon It when beginning to cool in the crucible. Oor 
author recommends this coetii^to be made everywhere 
of about tlie thkknefb of halM-crown ; and to give it 
the proper form, it muft, when fomewhat cool, be 
prefied upon the face of the mirror, which has firft been 
dipped iu cold water, or covered oret with very fitrt 
writing paper. If it be not found to have taken the 
rxa<il tlguie from the firft prtlTuie, the furface of the 
P’tiii luuft be gently warmed, and the operation tepeat* 

'd AS before. All the fuperfiuous pilch is now to be generi^ted by ib^ Mtitmwm ^#vi^ ' 
fskni away from the edge of the pc^ifhtr with a pen: nbfcifc peipeMkH^ its ordiiakteVv*iV » 

knife, and a hole to be made in the middle, aecuraicly dehoimiiatitdciir^ki^, cUipt^^ hypei^^^ pafibolic, 
lound, with a conical piece of wood. This hole fboilM Ac. tkicxirdfeg td tRc curve. 

I, in' mieldiaoics; foowiimes denotes the axtiK>f 
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This hide fboiiKl 

go quite through the tool, and (houM be made of tb^ 
lame fixe, or fomewhat lefs than the hole in the miAfe 
of the fpcculum. Mr Edwards fays, that he fits al- 
ways found that fmall mirrors, though wiAonit any 
hole ill the middle, polilh much better, siod take a more 
correal figure, for the poKftitr’s having a hole ifi the 
middle of it. 

The poliftier being thus formed, it moft be aery 

gently warmed at tlw fire, and divided into feveral infptred. Tneir nm imtruaor8,tiic poets, gave u 
fquares |>y the edge of a knife. Thrfc, by receiving the polio the honour of that power of invention and ima 4 . 

rkf that Ik ■•.ni * tv. a . ■ ... 
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a wheel, or rofief^ &t. an^ its #bda tire the pivots, 
SFlNIflNG ttACumi. The ancient Greeks were 
not, like the modern phtlofoj^rs, unwilling to ae* 
knowledge their obligations to Providence for all tlm 
comforts and enj^mtnts of life, nor felt pride tu 
deriving ev^ thing from Ihdr own^Ulents. rThey 


{ 


were even difi 


rMed to think chit thofe very taknts were 
'heir firft infttudiors, the poets, gave to A* 


fmall portion of metal that works off in polifhing, will 
caufe the figure of the fpeculum to be more corredt 


gination by which they tnftruftcd and charmed their 
admiring hearers. The prophetefs dilated her oracles, 

the 




8 PI ( 

i)ie poet foojf hf§ ftirapiured^ ftrain OfiW when I'nipiVed, 
^fiine. Yhc happy thought of twining a thread* and working 
it into a blanket^ when eiewc^d by that ingeniouft aiid 
acutely fcnfiblf people in all its inipoit.mce, the pro 
ndor of the human race from the feverity of the 
weather, foewed a prcfeiit from heaven, as the itii'pira* 
rioi^ of a divinity ; and the diftaff' and the loom were 
Minerva’a firil title to a feat among the great gods on 
Olympus. 

We are much inclined to br of the fame opinion* 
When we obferve, that in all the countries which have 
been difeoverefi by the navigators of the three laft cen- 
turies, the diftalF and fpindle« trd the neldle, have bcett 
found, we own ourfcives much difpofed to think that 
they ;ire the refnhs of inftijift. Our inftindb are not 
stil fimple and blind, like that which direda the new* 
horn animal to the breall of its motlier writ^it know^ 
iog why* We have infttnda of hitelleA at well at of 
appetite ; and the logk of cbmthUn coAverfation is an 
example of. many fu^. ; dcHibt not bat that the 
roble-mMed inhahiianttV of would have W6r^ 
Aipped ps a dmnity an Englifii nxajd^A whh her feio 

t'i Vi-'' 
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contiiiiies to work ; but it is guided oflF from the cr.rd, 
veiy tenderly, in a h or ’/on fa I dirc^^ioiu by its 

(letsched end over s rolltr, which is fluwly tiirntd 
by the machine. ApiUhtr roller lies abi»ve the 
prefiing it clown by its weight. JiV this prefTme, a 
gently hold is taken of tl-e flreer, and therefore the 
flow motion of the rollers draws it gently from the e nd 
at the lame rate as it is d.fergaged b) the ron»b; but be- 
tween the card and the rollers a fet of finooth pins ate 
placed in two rows, leading from the card to the id- 
lers, and gradunHy approaching each other as wc ap- 

E rOach the rollers.. By ihcfe pins the broad fliv.( o is* 
emmed in on both fides, and gradually conirartc 
a thick roll ; anAtn this flalc pafTes between the kIIci*., 
arwi is cooiprefied into a pretty firm flat fil)and. j!»-out 
two inches broads wWcV falls off from the rnllt\:., an* 
piles up in deep tinplate cans fcl Mow to receive it. 

It is upon this ftripc or riband of cotton \vci>l ih^t 
the operation ti fpinning begins. The ger.iral 
of the {pinning procefs fs to draw out thin mafilve ml!, 
■hcl io twtft it as it is drawn but. But this not to 
be done by' the fin^rs, pulling out as many cor tup 



wheel and fly. ‘Sbre^ he who &ioutd cariry. fibres at once as are nectary for compofing a ihrcaj 

a^W«ncE^bati^{enaattsjaifle|!i^^ the intended fiiieiicfs, and co.^tinuing ihis n.anipiiljtii.j 

^utd do idl i^hrly acrofs the whole end of the rilsnd, and thi. , 

‘ of the; os it were* nibbling the whole of it away. The fit., nn 


fAt^ .be dirc^ed, for this purpofe, by an attentive c\e. 
Btit in perfbirfiing this by machinery, the whole riband 
ipilift be drawn out together, and twiflrd as It is drawn. 
, This requires great art, and very delicate managtmcrit. 

focr^thn^g li cannot be. done at once j that lit, the coiion toll car.- 
perform' aS has firll be ftretebed or drawn out to the length that is 
""!ip4 hylbirt^cr-* , ukimately produced from a. tenth of.an inch of rlu.* roll, 
wRiiet^hai'. «*d theb be tarifted. There U not cohcfion enough for 
>fii4te. V*We titia purpofe t wc Aonld only break off a hit <jf the 
q rb11» and could make no further ufc of it. The fibres 

of cbttpA are, very little implicated among each othet- 
tjic redl,.becaufc the operation of enreting has I' id 
fbemalOiQft parallel izi the roll'; and though compnilLi 
.al^tle by its centrafrion from a fleece of :o iucht**: to 
SirV .CJ . ■'■'A' i - aiAkod of only a,., and afterwards comprtflrd between 
difehar^iag rc4iers of the carding machine, ) tt the y 
.^oCAC’fo flrghtty,. that a few fibres may be drawn out 
wiikotibbringiog many others along with them, l or 
J.iq;|^;,/tbae ^afoos,the whole tkicknefs and breadth of two or 
of the riband is (tretched to a very minute 
ij-uiiinjl’ ji^ntity, and then a very (light degree of twift ia givm 
. 3 jfJ'V%>'Viafc about lhrt» turns in the inch ; fo that it fhall 
cbmpofe an" extremely foft and fpungy cyllnd^'r, 

- -- ,, cannot be called a thread or cord, bccaufc it has 

ilirdid.-' ^ toy- (irnriiei^ >nd it inerriy rounder and mucti 

nery, lA in rtttii t^to bifore, being ftrctched to about ihrac it? 

to rrcoHca dSlt^iC^.A' ninl .intdtfgtillM Iv » now called flab, or roove. 

tlaUpart of the proerfsby whfo^ ibe form of ^ be flilB extremely tender, and w'ill not 


tim 


fo wonderfully chafij^i Sock, readers seflt not 
^ page or two mifemprayedt tf the^ are thereby able to 
underftand this particu&rt to which all the reft of the 
procefs is fttbferwent. 

^KTe pa& over the operation of carding, by which all 
the cla^ and ineqoalities of the cotton wool mw remo- 
ved, ai^ tho whok is reduced to in tmiibrm thin ftecoe« 
about xo inches broid. This is gradually detached 
from the finilhing^ card, and, if allowed to hang down 
from itf would pile up on the floor as long as tbomiD 


i weight of. two ounoes, it is much more cohtfivc 
than before, becaufe the iwtft given to it makes all the 
longituduml fibre! bind cadi other together, and com- 
pfcA thofir whioh lie athwart ; therefore it will require 
more force to piiB a fibrf ftom among the reft, but 
ftiH not nearly enough to bicak it In drawing out a 
fiogle fibre, othdrt arc drawn out along with it ; and if 
we take hold of the whole aflTemblage, in two places, 
about an inch or two inches jriunder, we (hall find that 
we may draw it to near twice its length without aiw 
x rifle 
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In this Tcfprft it greatly refembles woollen Si'innii 



|cr yaro.} tivt n> jme^vyatn tM . 
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rifle of Its ft-pamiin^^ in any iirtcrmccllate parti or be- it poiltffea r - ii j 

cdminjT mnrb fmallcr in one part than another. It ttenia fibrest and differs exretdjugly from thole of flax: and 
to y it 111 ftjviably over all. u ia f<)r this rcafon that it is fcarctly poffiblc to Jp«u 

ahuh ib tilt fleitc of the fl.di or roove cf tlie fir ft flax in this way : its fibres become lank, and take any 
fornuiifijj. It in ulojlly calk'd tlie prvfarattion ; and the fhape by the flightell coinprillion, clpccially when damp 
Operation of fpinning ia coufidercd as not yet begun, in the flighteft degree, but liclidcs this, the iuri^ce 
preparation is the nrxdl tedious, and reqn'reB more of a cotton fibre has a harfhnelj or royghncfii, which 
attendance and hand labour than any fubftqvtnt part of greatly augments their mutual fridliun. This is pro- 
thc ptocefa. For the ftripcb or ril^ncls from which it is bably the reafon why it is fo unfit for tents and other 
made are fo light and bulky* that a few' yards only can dreffinga for wounds, is refufcd by the furgeon 
be piled up in the cans, fet to receive them. A peifon even in the mcaneft liofpitali. But this harlhncfs and 
mull therefore attend each thread of flab« to join frefli iu elafticityi fit it admirably for the manufadure of 
ftiipes as they are 4!i pended. Itix'^lfo the moft’tm- yarn. Even the Aortnefs of the fibre is favourable; 
portant in the snanufadure ; for ae every inch of the and the manufadure would Jtardly be pebble if the 
flub meets with, meeifely the fame drawing and the fibre were thrice ^ as long as |t generally is. If it be 
lame twifting in the fubfequent parts of the procefs* juft ib Iprtg that in the finilhed thread a fibre will rather 
tlicrcfoie every inequality ant! fault in the flab (indeed in hceaH:than come Opt fitnn among the reft, it is plain 

the fleece as ^ .v - •« — h. .l -a 

through the ' 

ptrfot nud by what are called jenntes, petfedly refemblea r^hce iffth n flina^ noifipcefl^n* ht/O® 

the ane'ert fpiiming with tM diftaff and fpiodle t .the advanj^gc 
other, called of ts an imitation of /the C<mpccl^cM»h 

with the fly-wheel. They differ in the fiune Icis# it, 
manner as the fpinning with the old wool or cotCOh«» ia .4 

wheel differs fiom the fpinnirg wiih thc flax-wbech lV,<d “ ** 

Mr Arkwright's chief inventiofif the iubftitutioA 
madiiiicry for the immediate work of the human finger^- .. he ft 
ib feen only in the manufadure of twiib We malt lf $i^ | ^ 
llK*r«*forc confine our attention to this. ^ 

The rtft of the procefs is little more than a 
tion of that gone throqgh In making Oie firA flab or 
roove. It is formed on bobins. Thefe ate fei our ibs ™ 

back part of the drawing frame j and thcv^dd of , thft 
ilab is brought forwards toiTard . the attending -wotk-'l 
man. As it comes forward* it isArctchtd oi dnlprn 
to about I of its former lerigthu Or lengthened t 

in then twifted about, twice As much as b^orCr and in 
this (late wound up on another,^ bobio.!^ Jo fome eu^a 
two riHivee, after haying heen. properly drawnt ,pi 
brought together through jone IwJte, and swifted 
one ; but we. believe ,Uiat,oin .the -greater ajttmbitr;^^ 
mills, this is deferred to*the 4 econd dravnng. It it 
ly after thehrtt duwifig..that the prodoce of the 
tion gets the name oi jM^ before this it ia.^'ed/if)^ 
faration^ or roove. or by fomw wjhcr name. . ^ ^ 

18 ftill a very feeble, fofc* and delicate ytriif ,wd[ 
not carry much more weight than it.: did, 1 kfiwe " 

form of, roove. - The perfe^lum of the t^imi^i 

or yarn .depends on this extreme foftoej&i. joali is thil /'i^^^ 
only which makes it dufeepitUe of aiuequable,J$i^i;;t 4 / i^'^r 
ing ; all the fibres yit^ding atid.{epaf«(;S^ aliko . 

The next operation is tkt^ooJJrawM. wlttc hoo . wk ran 4 


.way differs from the ftrft* except ia the diJlei«nt.j|^ itiftq 

portions of the lengthening* and the propoitiipi^/W will have 

#ur»^n tn.. 1*n mm mmjI aUm ? i-X.- % i. ^ 1 -a . 


tween the lengthening and the 



bear much 


into ftrands^ 


thefc points we. cannot .give any ve^ The^perfeflnt^.^iihc yam djspeiidi emhaving tl^JIaft 

mation. It. IS different m different wfth dif- flab as free of sli appearance of ftraoda as poffiblc. 

ferent of cotton wuoU as may ^ kna- The laft operation is the Ipioning this flab. This 

immediate nwchaiufm or man^ubtioo umft hardly differa Ircim-tbe foregoing drawings in agy thing 


be /kilfully Mcomniodated to the nature of that fn^ion but the twiftihat is given it. after the lail ftretcbio;^ 
which the fibrcs'of cotton exert on each other, ena- its kngrli. . This is much greater than, any of the.pre- 
pling OM of them to pull others along with it. This ceding* being intended to give the yarn hardnefswnd 
AS greyly aided by tlK contorted curled form of a. cot- fiinuiefs, fo that it will now break rather thandlretch 
fibre, and a coniidcrablc degrpe of claflicity which any more. 


The 
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The reader, moderateljr ^uaitited with niechantci,' 
^ cannot but perceive that each of the operations now 
deferibed, by which the roAve is changed into the fofi 
and each of thefc into one (tenderer and fotnewhat 
firmer, by alternately teasding out and twining the foft 


5^9 1 S P i 

fame proportioD; for the upper rotlera prelfing on the Spinning, 
under ones with a con^derable force, their fliarp flutinga Machine. 
Uke good hold of the cotton between them ; and fince 
K and L take up the cotton falter than AUC, and abe 
deliver it out, it muft either be forcibly pulled tlirough 
c fi™ rollers, or it muft be ftretebed a little 

or it muft break. 


- J • r VA'. .. ‘r — ---O - - - i-ic lun uciiTcr u out, it muR either be forcibls 

between the firft rollers, or it muft be^ 

thumb of the fpinfter, which (he acconMnodates precife. by the fibres flipping among each other or !» mnU i i. 
h, » Ik. p«J., .nh. lock of J ,hioh ih. 

(he touches at the rabment. ean tbllow this thro‘ now faid, the only eli^ of it is merely to berin todmJ 
a t Its irregutaities s and perhapa no two fucceediog the (ibrea (which at piefent are lylng^S 
plucks are ahke. But when wr cannot give this mo- dii-eaion) inm a ntow favourable »ftion for^thS 
inentary attention to every ndnute portibn, we muft be lequent exteftfloiiia.i 

careful to introdnix the rbdve in a date of perfea uni* The fibiea • betaW thue drawn »«»>thee ;„*« . 
formity t and then evert inch beiaw trriited ,« f.... i<jpewer into a more 

w coltoo i» introduced between a 

the fame wavp 

w... ... MAW ...... iilh^n r... £ - — 

b 


ntann^, the fi^ refuh Mil 
be uniform. 

We are now to defcij^ ^ , ..... 

this is ^ded< But srfi w^Vti 
ton min j W , ody fijitan 
ncdtaA.Mfh''*' 
to cohfoiejEMrftt^'to:^ — p, , 

Nadtt pefii^,1t8:iha}ty''’tb. 






. . ewfen into" 

■ ■ iktW 

:ti 









N 




betwc^])Bkb 
fr6mx^ cia^ 
dbwit, eind 
but it !a lidt 
buV it broo(|ht to'f 
lers K atid £*i " 


•-■ 4 , . * .T • T' IH ulc Mine way, 

> k.-<sr l»rtj«'wlrteintorlt that the fuifaceofO 

i ‘r wST** ^’’^X "/W M foft fi# Ac furfacc of K. 
« a cot. .^e ^er P being alio wdl fonded, they take a firm 
hdd of thtt^^ and W between K and O is 
fttlly , pottbicd in tU letigthp and now requiree 
ft ^ tpondah, ud to confoUdate 

V lft iMhBfeforefcd fl<mlng downwards into a hole or 
. V*: called ayari. i hia 

the lower end 

** * Aura that is 

"T' **/ ^ iMofoneiy. Thts jack is of a very ingc- 

feirS^^i^*!****'** WOilrudion. It is a fubrtituic 

wheel. If made 
thread, being fo 
" l>c*c clofe pack-' 
,^pn thr bohWwoold'fwag out by the whirling of 

t**!*’^^ ^**^1 ’¥* therefore 

: ** *.** * aid this occaiionsthe com. 

< by tte difficdty of giving it a motion round 

^hbm^td ^ in order to cofl up the twiftid roove. 
^^*w^wrfg^has aecofltjplilhed this in a-v-ery iiigeni- 
. «!|fo“t‘al?«rein»ftaiices of which we fliall 
•‘“'■d wood, ha. 
Wto (hm flutes longitudinally. On 
Arottgh thc (ide of the genc- 
®» cot»oe4led by a band with 

‘ t a.to.urivance 

wtachtneiy, and thus- 
i® ^ ■ Ain circular dife D, loofc 

To ^o,ttiru round on it without ob- 
• «fc caceed the pulley in breadth 
ofian inchr Awbaend belt which turns the 
.. J**v ^^***1.' ** I •• its diameter is greater- 
f k ^ ^ tum.fomewhat (lower. 

"****** motion with refpea 

(is .-Thin GUki be emuluivMt. ia a-j.... . .. 


Se’fo^^^ftl^ete^lSr^tu’K;;^^ with refpea 

and in the fame dhcaioft with the roUers A%0, a be, ® * p 

it is -plain that K andLdrag in the comjrt&d f t w^^ 

bani at Ip and tircStOd deliver it on the other fide at ‘My ^entiitr of the reader ^Tl^-bobia, R ‘i“" 

flUi raorecompmired. Bot the «,Her K ft made^ ® So? ft to bTcoSStp. 

the wheelwotfc) to turn round mIorafMftly than m^nw through u^Mm flits in th. ^ f U ® **‘’^'’''1 

;fhe dife^nce f ^velocity at thefurfsce /f th. rbllem Cif 

’^7 twA !•!?**“* e»«cd«ng we pmy m fame .-nanner as the uppermoft of a pair of dLwmg rol- 
** difference iHp Icru liet on the under one, and receives niDMon Pom it 

that the &;:» of tottOO III will be lengthened in the It is evident that the fluted furface of A, Ly t jming* 

iluwly 
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round, >nd carrying the weight of ihe hobin, flat. Urge, and divided, deeper than the middle, into 


f 

.MicKilic eomprefl'M ii little tlie cotton that id between thnn ; 

StapcliA. flutingg, l>eing fliarp. lake a flight hold ot* it, 

and raufe it to turn round ullo, and thui roil up the 
loove, pulling it in through t^ic hole E in the uoper 
j)ivc,t (which rcfeinhles the fore pivot or eye of^ 1‘pin- 
t.ing wheel fly) in fo gentle a manner a« to yield when- 
ever the motion of the bobin ia too great for the fpeed 


five parU, with broad, flat, pointed /rurinu. The ne,5fa- 
rivm ib fmall, ftar-fliapcJ, flat, qninquefid, with linear 
iuciftU •, and embracing with its ragged points the feed- 
forming parts. Another finill (lar, which is alfo flat 
and qiiiiiquefitl, covers the femiolferous parts with 
entire acute heinid. The fiamxna aie five in number ; 
the filaments m eifft, fiat, and broad ; and the anther^ 


with which the cotton (kein isdifeharged by the roHcm «rc linear, on eachdide united to the fide of the fiU- 
O and P. — M B. The axis QR below, alfo givc^ mo- ^ent* The pfiiliftm has two grrminot which arc oval 
lion to a guide within the jack, wUch leads the roove ^nd flat on this infide. ^ There arc no fiyks ; and tlie 
^rradually from one end of the bobin to rhe other, and fiigmat^ w obfolete. 'Hie feed-v^tl confifts of two 
bark again, fo a» to coll it with regularity till the bo- ohlpng^ wWiiqxdi unilocular and univalvcd folliclcf. 
bin is full. The whole of >this iutertial mechanifm of TV Jetis 'Ura numerous, imbiicated> comprelTed, and 
the jack is commonly Ihut up in a tin cylinhcr. rhw <!TOatnc4 with or down,, 

is piirticularlv iieceflary wlien the Avhirltiig motion rnnH / ITiii fingulartribe of plants it peculiar to the fandy 
be rapid, as in tbefecoad and third drawuiga* If open, j^fatl.of Afrieu and ^d>isl They are extremely 
the jacks would meet with much refiftanoc from the VciAenl. . Fi[0m, this, p^idiarity of ftrnfture, the 
air, 'which would load the QiSl with « deal of ufc- power prwuin% to fupport ami nourifti them, 
Jtfswork. they Wt to five the |dr?yd^ 

The reader is defired oow to reWMru 1o tW th<& 1^4 r«gt0n»r Ou iais. 

niDg of tiu* procefs. nml to coufider it attetttivety ih fta. h»| heeit to the eamelt that, 

H'lFercnt flagrs. We apprehend that the tkferij^ion » by U *€<7 ipt finrilhude, ft 




fuflicienily perfpieuatYS to stiake, him perceive tbe .efii' 
cacy of the mechanifm' to execute al^ that is wantedii 
and prepare a ilab that is osuform, foft, and ilill 
eKtenlihle ; in fhort, fit for undergoiiw the laft, treat- 
ment, by which it is made a fine and firm yixro« . 

As this part of the proeefs differs from each of 
fuTiT-er, merely by the degree of twill that la gWtt to 
tin: yafii, and as this is giveft by meaueof U fly,, not wet — 

U'ridly dilFercnt from that of the fpinmng whedi for' 
flax, wc do not think it at all neceffary to isy any th^g., 
more alMuit it. ;•/: 

1 Ik* intelliger t reader U furdy IcufibVe that the ym 
produced in tliis way mull be exccedHigly i|ni(oitn% 

The uniformity really produced even eace^a aU cap^*' 
tat ion ; for even although there be feme rmalM.uequtfli« 
ties in the carded fleece, yet iC tbefe ato not malted 
clot^, isliich the card could not equalife, and 
fi.'t of a little more thicknefs of cotton io fome plui^. , 
than in others, when fuch a piece of the Itripe 
to the firll roller, it wtl^ be rather more , itretch^' hy^> 
the fecond, and again by the bobtn, after the.flrft 
flight twining. That this may be dtm .wkh greaiter > 
fdinty, the weights of the firfi robvutg’ toUett are. wute v 
veiy fmill, fo that the mtddk part of the 
drawn through, while thfi outer ' 

Wc arc informed that a pound of 
cotton has been fpua into a yaru.cxteudiug^li^.yifrdt . 

culty. or endetfour, o£ Cftain M'lC* to taSW.': M mqch io. 

firll ftatc, after having b^i( put th* M pcil^ratoiy 

tdIU, . fej[ quantity 

of noariftuii>ei% (, teqvStti: is' no; iblid part u» 

be nO|tatge fruit to. be produced. They gy: 

neraHf .eery taudl leaves; often we entirely nak^; 
fo that taking the whole pknt. a foull furfacc onK ia 



^amc by comprcfixi^, or bcudiig ihetp^ or. 

This faculty is ufiwy called by idslk 

forcc^ ot clfilcUy. > : . v " t 

T. S(^yARE,or 7W an fiiftyuoMt ufed 

in drawing, fo called from its refembkuioe to tihe capi- 
tal letter T. 

STAPELla^a a genua of plants belonging to the 



and permaoeut. "J^hr corolia is munopetaloui, 


exppfedto, the tf^on of light and heat, and confo- 
qiiently a mttokfaiaUcr proportion of water Ts decomo 
^fed thah in planta which are muck branched aud fur- 
oiAwd wkh leaves. 

Two fpecies of ilapelia only were known it the bcl 
ginning of the century. The unfortunate Forikal, the 

companion 
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Ufar, 


companion of Niebhu^» who was fcnt out by the king 
of Demncitk to exploit the iiitcrtor of Arabia, and who 
ft 11 a facrilice to the peililcnllal dif^afes of tliofe tnhof 
pitable regionH, chToovered two new fpecies. TIiuii 
berg, in his I'rndrQmus^ had Tiientioncd fivc^iorc. T'ur* 
tv,i»tw fpccieR have been difeovered by Mr MaHbn uf 
Kew Gardens^ who was fenl out by his prefent Ma- 
jvrty for the piirpofc of colie Aing plants round the 
Cape of Good Hope. "Deferiptiona of thefe, with ele- 
gant and liighly dtaflicd coloured engravihgsi bavelatdy 
been pubKfhed. They are chiefly natives of the exten- 
five defetts called Karro^ on the weftem fide of the 
Cape. 

STAR^ in fortification^ denotes a {mall f<;p't, ha-- 
ving five or more points/ or faliaht and re-entering 
angleSf flanking one anotheri and their iaceS'^p . Of ipo 
feet long. . • 

STARCH. (fee "y&«^r /4 if inidc af 

whfat, and the very beft 
nothing elftV.; , 

tide offdO^ bit employed tKe' ^d«nal 

When any thiiig djff ^lU aflrWer tl^ V' % 

has , long htjUfi^nown tbit/' ^ Aircli 

may ...w 

ifd^^'P 




tWpjitjt 

gaHwW;:to;%^ 
muflia»,Qr»i^ 

other' ifhpnri^Wd’,/' ,%\ 
water i then 
operatioii Jill it ho 1 

other colour lo the water-, 

ly dry, and'^fet it to.baJtit dcher in 1 
baking ftarch, or dfc fpriid oiil before # 
lacing very attentive to iUr it frequency' . 
ijorning, that is to fay> tarbtng to # jpittfl'dr jifly,. 
which, on being dried, turns hard like horn^ /The wbw 
pVocels fiiould be conduAed as quickly as pofCble* 
Mention is here made of a mill which may be Waf 
Jiloyed to grind the horfe-diefriuts $ but none is deferK 
bed as pfbper for that pnrpofc. 'Perhaps tlw follow* 
ing mill, which was invented Iry M. Baomd for gritidiiig 
potatoes, with a view to cxtraA ilarch'from them, may 
anfwer for grinding horfe chcfnnts. 

He had a grater made ot plate iron, in a cyliT'.drical 
form ( fig. 1 . ) about fcveii inches in diameter, and about 
SurrL. VoL. II. Part II. 


dglit inches high : the bnra made by ftamping the ln^lts 
art i»n the iniide. *riiih grater i.s iiippoTted iioiin tlm.* ' 
feet AAA, nuiijc of ilal iron bars, feveii feet hi ;h, 
11 roiigly rivet ted to the grater; the bottom of c:um 
foot is bent horl/onially, and has a -hole in it which re- 
ceives a fcrcw,aR at A, fig. 4. A little below the np. 
per cml of the three feet ic fixed a crofs piece B (Tg. 
I. nnd 4.], divided into three branches, and rivetted to 
the feet. Tlris crofs piece not only ferves to kwp the 
feet at a pro;^cr difiance from each other, and to pre- 
vent their bending ; but the centre of it havir!g a hole 
cut in it, fewci to fuppoit an axis or fpiadle of iron, to 
be prefently drfcfibied. 

The upper end of tliis. cylindrical grater has n diver- 

K bonier of irOn'C ({tf. 1. 4. and 7 ), about ten 
?s in diameter at the top, and five indies in luight. 

, Witbiu this cylindrical gratct;is placed a fecond g«a 
ter (fig. a. and 3.), in the tbrm of a cone, Uu- point 
of wbfoh iit dflt The latter it Imade of thick plan* 
iron, and the bprsof the holes are on the outfide; it is 
ifiaedi with the broad end at the bottom, as in fig. 4. 
At the 'Upper end of the cone is rivetred a fn all tri- 

. ^ ^ angle, or crofs piece of iron, confiJling of three bnnclics 

#1^ P (fig- in.lbe miiddle of which is m«*dc a firiarc 

^ give more re- 
ft rcngihcned by 

. ^ rd 1 1 the graior 

jpmmedW by means of rivets, and has aHb a fquaie hole made in 
yyiSfh fct the axis pafs thfough. 

reprefents the fame cone feen in front; the 
J ' . - ‘ ‘F has nifo a crofs piece of three branches, rivettte! 

to a hoop of iron, which is fixed to the innev fni frico 
con|^|'tbt c^trt of this crof, piece has alfo a 
«.mr the axis. 

heT^fiilir-' ' rpindk axis hfelf ; it is a fqiiate bar 
Ci^k^jr -Awut. 16 Mche* long, and more than lialf an 
, tomtd at thC'bottom. and alfo (ow-ards the 

• .tp^. wberit It fits into the crofs piece I, fig. 7. and Ji, 

‘ trt thefe pieces it turns round, and hy 
.'.SM|iitHlsh^t'iii.itt place. It imift be fijuarc at its 
;;«P^^ cxtnSimty. that it may have a Inndle, alvmt nine 
i|‘j|s‘<ia<l^ IpRg^'fi^dto % by means of v»<hich the coiiies l 
'ptltir k'UfDittl roiiod.. At G, (fig. y.), a fui.»II hole 

f . ^ tbe«ci^ to receive a pill H, by meinis 

v e£bh!c3) tlkponicaliirrater itkepr ■ 

oral tob, hi.. ^ . 

. - <jf tiiQ. .'jjjg centre of it has a 
for l^e etsik df the mill to move in when 


Sfurc?!. 



;;.^.''''Kprereiiti '^e mill in the oval tub ; it is 
. lt bii^eiHi '^!^‘that tbc oiher end may be Ht 
. Jbrlihy«perk^; performed in it which ni.ty 
he.MiiPcfl'Mrjr- A ^ pf''^>tpb is cut off, that the 
tpff^ of it. add dii .RilMini^^f fixing the mill, ir.ay be 
iitth. *rfa^ tbe.bttttom of^We'tub may not be w'orri 
by theicrews wbkl^ pafik through ihc feet of the m:!l, 
u 'dexl board, about'an inch thick, and properly fhapjd, 
ia plac^ under tlic ibtfl. 

When we with to friake ufe of this mill, it is to be 
fixed by the feet, in the manner already di*fcril:tvl ; it 
is alfo fixed at the top, by mfaiis of tlic nolfi piece I, 
fig. $. and 7. The tub in then to liavc water poiired 
3 into 
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into It 18 high ts Ky aad the top of the mSl if to be cd upon the flbtfr remaiiung at the bottom 
■ • ' filled with potatoesy properly wafhed and cut ; the ban- which is to be ftined up in the water, that it may be 


die L is to be turned round, and the potatoes, after 
being ground between the two graters, go out gra- 
dually at the lower part, being aflifted by the motion 
produced in the water by the a^ion of the mill 


up in me water, mac it may 
wafhed, and the whole is to ftand quiet till the day 
foMowing. The flour will then be found to have fet- 
tled at the bottom of the tub ; the water is again to 
be poured, off as ufelefs, the flour wafhed in a frefh 


Stan 

Srepm, 


It ia not neceffaryi in the conftniftion of fuch a mill, quantity of pure water, and the mixture pafled through 


to be very pttiticnmr wttk refpeA to its proportions t 
but, in or^r to niake kl^own thofe which experience 
has proved tobe;:(^c)od:dae8|^ a fcale is given with the 
figures, to which rescourfe may be had. With a mill 
of this fine, loo pounds of potatoes may be ground in* 
the fpnee of two hours. 

We are perfuad^.that this mifl will aafwer per&AI^ 
well for grinding" horfe-chefiint# ; and we ho{M^' thel^ 
where they can be inul.they will be ufed in preference 
to potatoes. We (hall, howcveri give M. me- 

thod of ext rafting ftarcb from the ground potatoet, 
not only becaufc it* will be accepCmif^, to 'thofe; w 
liave not horfe-chefoots, but allb becajilffe thofe who 
have miy, by following it, be able,^ perhaps, to make 
ilarch of them, without encroaching opom I^rd; Wih 
liam Murray’s patent. 

Ill order to prepare ftarch from potatoes, 

Baumt, any quantity of thefe roots may ^ taken, 
fo.iked in a tub of water for about .aiji hoar s they are 

afterwards to have their fibrea and fboidts taken off, and ^ 

then to be robbed with a pretty brufh, that, the not ba^lf 

earth, which is apt to lodgp in H&e inequalittcs of their fjOd^Ckijh 
fiirface, may be entirely temove4$ ea this is done, tAiey ' atiKiayi 
are to be waflied, and thrown into, another tub irall ofl 

clean water. When the qiianitt# which wc m 

make life of haa iK-en thiu tr^tW,dio£»;^hwh ,Kre ^<1 ejl 
large are to be cut into piee^:»Vw, ®*eof m 
and thrown into the miU | tlM fixed in 

the oval tub, with the proper quiiitiji^ of water i tW 
handle is then turned round, and %s the potatoes ate 
grated they pafj out at the Imttom of the mill. 'The 
pulp which ooUeds ri)Out the miU muff be taken 6|F 
tioin time to time with a wooden f|xx>n, and puit 
ill water. ;' . • ajfti w 

When all the potatoes are ground, t|^ whole 
pulp is to be colfefted in a tub, and mixed up widi^* ajb Stirijjii 
great quantity of clean water* A|l^ the. fame pme, lUv. 
other tub, very dtsn,^ is to be prepared, bn , die brinv^/oeq^ 
which arc to be placed two wood^ ra^ tOi finpcxirt X 
h^ir ficve, which muft not be too fine.' Tbe polp k^ ' 
water are to be throw1(l.,inldidiqilte!ee ;. .t1iefipur 
through with the 
are fucceffivcly to jKe*ME 
till the water nM 

111 thin way trf pro$edyB'h|.tb« 
were ground ase ttfed. ' fcmi 

’['he pulp i. comnwaly w 

it ftiould be boi^'in to9i. STXi 

mals} for it is very bottfKkii;^^ 
the whole qussjiti^ of ' 

^ To rctunivfimii this Aon . 1pi#:liqpo^ 

which has pafiU through the fieve ^ toirVi^ W of a 
hrowpift oolpor; on account of die exMOtfe .mmter 
which is depofic^ in the Aaceof 

five or fig bldtifSji the flodir whiA was fufpended in it. 

When alt the flour is iettkd io«the bottom, the liquor 
is to be poured off and thrown away, being ufelefs ; a 
great quantity of very clean water is then to be pour- 


a filk fimne pretty fine, which will retain any finall 
quantity of pulp which may have pslTed through the 
hair fievf. The whole muft once' more be differed to 
ftand quiet tiff the flour is entirely fettled ; if the wa- 
ter above it is perfectly clear and colourlefs, the flour 
hid been fufficiently waflied ; but if the water has any 
feOfible appeambec either of colour or of tafte, the flour 
inufr be again waflied, as it ns ablblutely ncceflary that 
x3|oqf the extrailft^^ matter he fuffered to. remain. 

Whcotfi^lhklir waflied, it may be ta* 

kefi bi^of the tw^1mh> wooden fpoon \ it is to be* 
phiced upon wicker frames" qo^recl with paper, and^ * 
dried, p^^Iy defended from ' Wj[hofi, ti is thp- 
roughly dryi it is to bp paflid through x that 

if any Cl6tteddum|Hi'Aould haylf beeh 
be divided. I t is to be -kept in yei^dst 


, fiee 

\oSt pU the flour fio: 



■sre^i 






i .of a piai ^ 
mrs for> 

^ - in the- ; 

*£^ &^he*p^ to fuch * ! 
sk^piogreffive motion, and' i 
r one, 'thtr^ niuft> be fbme point ; 
lejvmufi appear ftationary. * 

following corl ^ 

I 

V-:_A ..y * .. | 

waa^'Ooft. a| tbc^x^lt^iuld- ] 

A 'i • r-*- — . ^ - r 





^ arb,x***-&ne conaeoiation requires more 
c«ld water tlmi it here dlMred. at will appear by uid 
bye : and we alfo fiifpe^i that the rapidity it orer* 
rated with which a great rolaffie of fleam it con denfed. ' 

by 
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^ Stcani, by tlic cold furfacc of E vcflcL Wc arc well informed 
jjij. Watt was much difappointed in hla exjpe^a- 
’ tions from a conftrudliun in which this mode ot con- 

denfatioii was adopted, 'i'hc condenfer employed by 
Mr Cartwiight (fee Phil. Mag,) was one of the very 
firft thouglit c)f and tried for this purpofe, and was gi- 
ven iip9 as well as all others on the fame principle ; and 
the immediate conta^ of cold water was preferred as 
incomparably more effedivc. '’riic great fuperiority of 
the capacity of water for heat is now well known, it 
is true, that when we employ an extenfive cold furface 
«of the condenfer, this furface is kept cold by the water 
round it ; and therefore we iiill avail ourfelves of tliia 
great avidity of water for heat. But this water muft 
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had been adjufted by experience, fo as to make the beft t^team. 
compcnfatioii for the unavoidable wallc in the cylinder. ' ▼ “ ■ 
Wc prefumt that tiiis machine was not loaded above 
eight pounds per inch, moie likely with feven ; where- 
as Watt's engine, working in the condition now def»:ri- 
bedr bears a load not much below twelve, making at 
lead twelve drokes per mmutc. 

This is not a matter of mere cminfity ; it affords a 
very*‘CxaA rule for judging of the good working order 
of the engine. We can mcafurc with accuracy the wa- 
ter admitted into the boiler during an hour, wiihout • 
aUowittg its furface to rife or fall, and the water tni- 
ployed for injedioti. If the lad be below the propor- 
tion now given (adapted to the temperattirts 50 md 


aft through the intervention of the vcfTch End the fub- 100^), we arc cert4>u ttiat llram is walled by leaks, or 
ilance of the vcflel does not ednvey heat to the fur*'' by cundenfaiion in fpme improper place. The role is 


rounding water in ati inftant. 

Page 749* col. a.— No difttjnft ^xpenroent fhews fo 
:great an expanlion of water, when converted into (team 
at the tempefoture 2 f and under the preflure of the 
air Mr Watt never found it more than 1 tfoo times ra< 
rer than water- 

Pa|^ 75 5* z«-*-The heat expended in boiling off 

a cubic foot pf water is about fix times as much as 
‘Would bring it to a bbSing heat from the mcdiunr tern* 
peratiui^' (55*^) 

b»..ebl.:'i;**-'nie iqimnttty wate^ jiieceflarv other tide of the piltoo, and thus diminifhes the poukir 
for iojeftioniA^ he determined On kaff of the engine. This is clearly feen by the bau^incter, 

for an conde^. Ev^dry cm- .which Mr Watt applies to many of his belt engines, 

bk,fbpt ificb andisamoft ufeful addition for the proprieUn. It 

wiitei^ vyhati cb^'n(e4v4ti^.^ht»ai about at mudi.k* (hews him, in every moment, the fiate of the vacuum, 


not firiftly conformable to the latent heat of lieam 
which balances the atmosphere, i toY' being fomc^ Iiat 
loo great a value. It is accommodated to the actuAl 
performance of Watt’s engines, when in ilicir bell 
working condition. 

It is evident that it is of great importance to have 
the temperature of the hot well as low as pofliblc ; Ik- 
Caufe there always remains a (ieam in the cylinder, of 
the fame, or rather higher temperature, pofllOiug 2<n 
elafticity which balances part of the pnAure on ti e 


tfiid jflil^iJ^^.Jnches of water oiie de* 
'onlytba oondenfedt 

the hot wdli 
beem* 

Tbt^ore let x be the aibie 
cylinder, ahd'ln jp be 
thb in ^ndeaflng it. 

Ijet ati4 tib ttmpeci- 

tkra kWi i>- ^tS^wcen the 

of IW V «9 ct^n * We 

. Wc 4j aa * X 

^llius, tf .ihe u^p^ntb of be: 160^ 

{and'k (hbiold ne^l^ if m wduU hkre a to- 

lerabk inicu W jn ^ t^findee),^^ Aat. of the snjbc^. 
Ctoa ciftm Ik ^dc^-j^ehaik « 8:1 Uay and i sa and 


Alt 

50 


W» fit s4^t4iP^^or n4j| xp^at is, every foot 

of the Opacity of the ^finder, 
evaporated from the boiler^ reqnircimt^e: t^t^ 9411^. 
*c\of water to condenfe the fleam. A wiiie^pintllpr. 
every inch of water boiled ^ or every cubic fi»oi‘ 
capacity of the cylinder, may be k^tin imnd, as a 
..large allowance. Or, more cxaftly, if the engine be in 
go^ order, and the injeftion water as low as 50^, and 
the hot well not above ico^, we may allow 25 ga|k>na 
of inje^ton for one gallon of water boiled off, ^ Thia 
greatly exceeds the quantity mentioned In the cafe of a 
good Newcomen's engine, the cylinder of which con* 
tained alraoft 30 cubic feet of (team. And this circum* 


and the real power of his engine, and tells him when 
there are leaks by which air gets in. 

Page •f 6 t, cob* i. 2.-**Mr Watt's firft experiment 
was noi exaftly as here rdated, but much more anaio- 

! Pous to the pfelent fonn of his engine. The conden- 
er was a cybndcr of tinplate, fitted with apilion, which 
was drawn up from the bottom to the top, before the 
eduftion cock was opened. Without this previous ra- 
refaftipn to the condenfer, there was no inducement for 
the fleam to take this courfe, unlefs it were made much 
. ftfonger than that of ordinary boding water. 

The deicription of the firll fiirm of the engine is alfo 
Aulty, by the omiflion of a valve immediately below the 
eduftion pipe. This valve is (hut along with the valv.: 

. 1, to'prevent the fleam, which (hoidd then go into the 
lower part of the cylinder, from alfo going down into 
the condenkr. This is not iibfolutcly neceifary, but its 
advantage b evident. 

Page 766* col. 1.— -This form of the engine was ve- 
ry early put in praftice by Mr Watt — about the year 
^ 775 ^ engine at Mr Boulton’s works at 

Mru erefted in 1776 ; and the engine ac Shad- 
9^11 waterworks, ohe or the belt yet erected, had been 
'liking (oroc tiafte when we (aw it in 1778. We 
mention this, b^tuie we btve been told that Mr Horn- 
blpwer putl in feme chim to priority in this invention. 
We do not think that Mr HOrnblower erected any of 
his engines before 1781 ; and as Mr Hornblower was, 
we believe, working with Boulton and Watt before that 
time, we think it fuUy more probable that he has in tins 
refpeft profited by the inliruftion of fuch intcliigent 


employ CIS. Wc may alfo obferve, that Mr Vfatt cm- 
dhuice (hews the fuperiority of the engine with a fepa- ployed the fame contrivance which wc have dcfcribed 
fate copdenfer. The injeftion of Newcomen’s engine with much approbation in p. 772. Encyd. for keeping 

3 U 2 the 
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thf cvilbr roMfid tlii.* p'don rods fteam and air 
He r mid iImtu dri.Mii:i|, but lint ibev reipiiivd mi re 
U'Un’ii.ri foi k ihcni in lit emulitioii tli.in tlio 

nliii! if. pgiidvii'i; Ho m?Klr a fiinilar packing 

f )i tlw I iihm, and v.mIi a ftniilar rcfiilt. 

7^’*^. col; (. 2.-- Mr lioulton cHimatc* the per- 
fo'iirmcc of the engines in the following nianrcr. See- 
ni;' tliMt the great cxpeiu'c i>f the engine is the con- 
Tm! ptlon of fuel, he makes this the liaiidaid oi'coin- 
jj'iiriiifiM, and cillmates the pet formaiice by the work 
h he to perform by the confuinplioii of one 

hunit'l of good Newcaftlc coal, T^oiidon meafiire, or con* 
;:Mikiii;r S4 lbs without regard to ilii: lime in which this 
bnfbei is expended. This depends 0:1 the iize of the 
tngiiie. 

"i’he burning one biifhcl of coal will, 

1. Kaiic million pounds one foot high. 

2. It will giind ai.d drcOi it bulheb of wheat. 

It will (lit and draw into nail rods 5 cwt. of iron. 

4. It will diivc loc^o cotton fpindlcs, with all the 
piep.-ralion machinery, with the proper velo- 
city. 

It is eqiiivdent to the work of ten horfes. 

The gtnc ial performance of the double itroke cx# 
paid] VC ti'g’nt'R is fomewhat heyrmd this; and their per- 
fuin'mcc 111 cotu.'ii fpinning, or as compared with horle 
wo'k, is rr.iuh underrated. The firft* ellirnatiori is 
without ambiguity. Suppofe the engine of fuch a hze 
as to coiifuiru* a bulhel of coals per hour. This will be 
fomul equivalent to laiting, 97 wine hogfheads of water 
tell iVet high in a minute, which ten dout draught horfes 
cannot (Ui for a quarter of an hour together, 'rhcycan 
i.iifc f*. in tliat time, and M'oik at this rate eight or 
pcrliapb ten hours from day to day. 

Mi Watt finds that, with the moft jtultcioufly cOn- 
ilrucied fiirniicfs, it requires eight feet of fiirface of the 
boiki to be expofed to the adtoii of fire and flacne to 
b(u'l iifV a cubic foot of water in an hour, and that a 
bml.cl of coalft fo applied will boil off from eight to 
twelve cubic feet. 

Uoiil.on and Watt now make fteam- engines equiva- 
hut in power to one or two horfes. The cylinder and 
whole inacliincry docs not occupy more room than a* 
hii - l.uly’s woikiiig table, (landing in a fquare of about 
2 I fit t, .md about 5 feet high 

(fee that article Enrycl and Chemistry, 
ii® I I 4. SuppL) is compofed of iron and carbon. In 
aiidition to the old proofs which we had or this fa£t, it 
occuried to Murveuu^ alias Crtry/on, to attempt to coil’ 
veil lofc iron into Heel, by uting the diamond in- 
tUad of charcoal in the proctfs of cementation. This 
expenfivc experiment, which was fuggefted by M. Clouet, 
\\a> niadi, by inclofing within a fmall crucible of .very 
iron d dirfiiiot'd, and fliuttlng up the crucible by a 
Hopper well adjnlled. crucible of iron, with its 

coriicMTs, was placed, without the addition of any fur- 
roiiiuliii,; m.ittir, in a very fmall Heiftan crucible, and 
the latter io a fecond crucible of the fame earth ; hut 
the. fpace between the two laticr ciueiblcs was Idled 
with fiJicc'OUb unJ, ftee Ironi all fern ginoii^ particles. 
In the Uft place, the lar (c crncibh* was lured with earth 
arifiiig from pou^^dtd i iuc.’blts .uid iiiib'tkcd clay, and 
rhe wifole was rx[)ofc.! about an hour to a three bl.iH 
torge fne. WIku ibr whole w.is L()nh*d, the item was 
fuund in the iuttrioi Ilcilian Lie converted into a 


hill’d ingot of call l>eel. Thus the diamond difappeared 
by the iiirinity which iron cxercilcd on it by the Ik Ip 
r»i the hi.(lv temp ti?.l lire to wliicli lliey were both ex- 
pefed, in rh.:* fame manner rn a ir.ttiil dilappear.-* in the 
alloy of another metal. The diamond therefore fur- 
!:ini;d here the fame principle as cjirbon, (luce the prd^ 
dnf!: of tlic union has the fame prrpcrlioi. 

'riic converfion into fteel ronlj nf>t lie donljteii. 
The ingot having been polilhed on a lapidary’s wheel, 
a drop of weak nitrous acid immediately produced a 
dark-grey fpot, abfohitcly like that exliibitcd on l'2ng- 
lifh cad rtccl, and on call ftccl produced by the p*-(>cet’6 
of C. Clouet. Thofc who have often tried Ittel by 
this kind of proof, long ago pointed out by Rinmnnrii 
had occahon to remark, thaf the fpot of call (ted, tho* 
very fenfible, is, however, lefs black than that of Itcil 
made by cementation, which depends pcrliaps on the 
different degree of oxydation of the carbon which they 
have taken in. 

- The procefs of M- Clouet here mentioned, for pro* 
ducing cad fteel, cond.ds in nothing more than throw- 
ing a quantity of glafs into the mafs of iron and cliar-. 
coed during the formation of' the former into fteel. Tlie 
fame chemift has afeertatned that iroa^ during its coir- 
vetlion into fteet, abforbs 0.9013 of Hs weight of car- 
bon; and that the affinity of iron for carbon is fo ftrong^ 
that, at a white heat, it is capable of dccompofing car* 
bonic acid gask This he proved by the following ex- 
periment. ‘ , 

If fix pans of iron be parts 0!t k 

mixture compofed of equal qtumtiues of carboitat of 
lime and cluy, an^d kept ii|-4;,1|i^dctbI^:;arV>a^ 
for an hour or Idnger, 'ihu. 

ironwill be converted Iiitd;lNffe^ 
of. carbonic ackt is eyidjdutly, the 

pound affinity ; part of tlie ' itpn Ihev 

carbon^ and knot her part with tfie 
bonic acid gas. Accordingly 

were appointed to examine the pro^ifii »*. 

quantity of oxyd of iron was alwxi^^s ntl^ed ;,Wth the* 
melted earthy fubftance, which waii the* 

fted. . ’ ' : • , V 

STE£VENS (Qeoige^V ^e molt foccefful of aft 
the editors and cquunentators df^Shnkefpeare, was bo|ii. 
1735- Of bii parftDts we know qqthieg; bm that thi^ 
to have been tn cinsUfOftancm wbich^m darn- 
ed siilueiit Ueofg^i.r^ived the rudiments' of his elaC- 
fical education, at KitigttQiiaipou^ Thames; under the 
tuition of Dr Wpodtfon and bis affiftanlsj;. ancUiad for 
a companion at that ichoot Gibbon khe hiftorian. IVom 
Kingtton he went t0*Eton, whence, after ibihe years, 
he was 'sdmiited a feHow^cjommfiner of King^s College, 
Cambridge; btit,Wfth the courfe of his ftudies in the unif 
verfity we are not acquainted. If we might hazard a 
conje^ure, from the manner in which he employed his 
riper y cal's, we ihould fuppofe that he had little relilli ' 
for tbofe m*itheniatical fpcculatious wlnVli in Can bi-idgC 
lead to Bcadcmlcal honours. After he left the i)nive,r- 
fity, he accepted a commiSfion in the Kficx militia on 
its fvft cftahlifhment : and he fpcat ilu l itter jcara of 
his life at HampHead in almoft total ieclurimi fioni tlie 
wuild ; foldom mixing with foritty but in the fliops of 
bookfellers, in the Shaktfj>eaie (»allcry, or in the morrt- 
ing fonver/aiions of Sir jofeph banks. He die ! Ja- 
nuary lUOs^» 


Thia 
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Tins i» a'vtTV meagre ao(!oantof the iiiciclenia which 
mnil have taken place in the life of a man fo confpicii 
OMi in the vepublic of letters ; but v\c li.ive had no op- 
ji Ji’ j I'ty of iii\r»roving it. Ills elmra^Ur, as drawn in 
the MonHily ,Nf .'Oi/ijie, believii'M- it to be jult, we lhall 
aflopt, ns It V ill tiipply in Ibnu degree the dtfoAs of 
oiir '1 in alive 

'r’ru.ngh M*" Stcevtns is known rather as a commeii- 
tPii'i than as an original writer ; yet, when llie works 
wl’ieh he illiiflratf d, the learning, fagacily, talk*, and 
genenl kuowlec’gc which hr brought to the talk, and 
the fiu cefs whicli erowi ed his labonrji,' are confidered, 
it would be an of injnllicc to refafe him a place 
among the firrt literary charadkra •f the age* dom- 
ed by a verfatility of talents, he was indeed eminent 
both hy his pen and hU pencil. With the one there 
was nothing whicli hr could not compofei and with the 
other there was nothing whiclv he could not Smllute fo 
clofely, aa to leave a doubt wMch was the original and 
which the t:opy. Ikit hia £hief excellence lay in ht» 
critical knowledge of an author's text ; and the beft fpe- 
cimcti of his gre<it abilities is his edition of Shakefpeare* 
in which he has left every coitipetitor far behind kirn. 
He IvaH^ in diurt, ftudied the age of Shakclpeare, and 
had employed hta. pcrftv^riitg iiidoftlry in becoming tc- 
qoamted with the wridngSi' manners^ lawp of that 
period^ as well' at the provincial peculiarhieSf' syhether 
of hngnage- or 'cullom» which prevailed tn diSerent " 
parte of th<‘ kingdom, bpt more particularly in thofc 
where. Shakifbciirifi paffed, jlhU eaily years or hit life 
This kUovvletlge he>a« contiimally increafing, 

of smd obfolete publications 

^hicK^ ob> ’ 

: obiervation 

the hidden 

^^darghig the difplay of bia bean- 
. tii^, his Uft editiuo of 

. > ^ftnilns fo tskfge 91 pbrtipn.of new, 

Ilhittmion. .-to the pre- 
^rattdh. pS it prei««l;i]^ gnve^.pn edi- 
torial ai^wUy pd^ perfcvf^icp^^^ eK- 

akhple. -To that work he devoted fc^y, and exclu«> 
fi^y of all pther Mitniionif a per«>d ol 18 months; 
aS^durlng, ihat^tinm hcleft his hmiife evety. morning 
^at-^ otic hod pro- 

ceeded; wkKouti anv^hli^i^jtion:^ 
feafon; to tits. friend in Ilar- 

nard's hnn, where he was kite wed to'kdmit: himfelf, ;i(idr 
ftmnd a room prepared tb receive him/, with a ihcet of 
the Shak\fpe?rc letter pireft ready for ^c^tibn. There, 
was every book which he might wiib tooonfate^'a,n^.' 
to Mr Read he could apply, on any efoUbtor (iiride^: 
.fuggeilion, aato a man wb :fe knowledge of 
literarure was perlwps equal to hie own. This nodfUr-’’ 
*nil toil greatly accrle: alcd the p«*iniing of the work 1 as 
*whilr the printers, fl pt the editor w’is awake ; andthus, 
inlvf-i than twenty months, he CMiiplcted his lall fplcfir 
did edicion of Sh.ikt ffje.ue, in hftten large oclavo vo- 
lumes ;*an almi^d incredible labour, winch pi^oved the a- 
ftfi' rfl’dng tiiiri/y aud perlevcrii'g ]kjw?o’*i <;f his mind. 

That Mr S rev. IIS con enled Inmlrlf with l>eing a 
conmieiitator, andV pioluhly fV-nn the haliits ot his 
life, ?rrfl his d/vorlon to I he m nr *. wih wlneli }u& 
own will dtfceiiu to the Littil pulleiiiy. it is probable 


that many of his /Vvv iVvfpnt might be collefted : 
there is a poem of his in Doc'fley's Annual liigiiUr, 
under the lule of [ l\‘ FrtitUn' 7,,. )?*./•, wfr.rii i; liipmor 
to any liinilar pnuhietion in the Englilh 'language. Mr 
otec\v.'nH was a clrtlaeul lehcdar of the firil order. He 
uas Tqiially acquainted with the belies lettrc.s of Eu- 
rope. He had liiulird l.ii’tory, ancitui and inodcin. but 
]>ai*tieularly that of his own country. Me pofRdfed .i 
Uioiig oiiginal gmiiiB, and an ahuudanl wit ; his Inia;^i- 
nalion was of every colour, and his fcntimcnts were ffii- 
livcned with the ^I'oA brilliant expreffiona. His collo- 
quial powers furpaffed thofe of other men. In argu- 
ment he was uncommonly eloquent ; and his eloquence 
w'as equally logical nnd animated. His defcripiior.) 
wiTcfo true to nature* his figures were fo finely ikctcli- 
ed, of fuch curious feleAion, and fo happily grouped, 
that he might be confidered as a fpcaking Hogarth. 
He would frequently, In his fportivc and almotl bovith 
humoimt, condefeend to a degree of ribaldry but laile 
above (y Keefe — with him, however, it loft all its coarfe- 
nefs, and aftlimed the ait of clafiical vivacity. He was 
indeed too apt to catch the ridiculous, both in charac- 
ters and things, and indulge an^ iiidifcrect animation 
wherever he found it. He feattered his wit and hij 
humour, his gibes and his jeers, too freely around him, 
and they were not loft for want of gathering. 

Mr Steevens poflclfcd a very hamilomc fortune, wliich 
be managed with diferetion, and was enabled by it to 
gratify his wifbes, vviiich he did without any regard to 
expence, in forming his diftingiiiftied collc^tiotm of claf. 
deal learning, literary antiquity, and the aru uunnct^tc l 
with it. ' Ills generoficy alio was equal to his fortune ; 
and though he was not feen to give cicemofynaty fix- 
pences to llurdy beggars or fweepers of the i rolfingip 
few perfons dillributed banknotes with mure liberdlity ; 
and foinc of his afis of pecuniary kindnef^ be 

named, which could only proceed from a iniud adorn- 
ed with the noblelt fentiments of liurniniiy. He pof- 
folfcd all the grace of exterior accomplilhment, .irq ured 
at ^ period when civility and polilencia weiv dui MCtc- 
rtiUcB of a gentleman. 

He has bequeathed hla valuable Shaktifprvoc. ill.i'lr.:. 
ted with near 1500 prints, to Lori Spinice** ; his Ho- 
garth j>eifctt, 'with the exception of one or two p-'/ixs, 
to Mr Wirtdha’ti ; and his corrected copy id .Slhiko- 
fpeare, with zoo guineas to his friend Mr K.*ad. 

STEREOMRrKR, an inftrument Ltvly inw it. d. 
in France for meafurhig thc v>>lume of a biidy, hov . rt r 
irregular, wlthoat plunging it in any ll.piH. M the 
' capacity of a velfel,. or, which is the fame diin r, tfi .* 
vofume of tir jcontained in that vcfTjl, W: m. ii irvd, 
the veffel Contains air only, and alio a hen the 
^drfflil contains a bo^ly whofc volume is required t > h-. 
kWiwn, tike volume of air afeertaiued by the Tv. (I mr?- 
furement, dcduftirtg the volume afeertaiued hy t!; • I..*- 
cond, will'be the vutumeof the bo.dy iclrif. Ag.^n, ii' 
it^be admitted as a hw, that the volume of an^ m. fa of 
air be inverfely as the prelTurc to which it is fiibj'vCtr 1, 
the temperature being fuppoRrd conlhuu. it will Ix'chiV 
to-deduce, from die math evnatical relation^, of quantity, 
the whole bulk, proviilcd the difference bctwe«-n. thi 
two bulks under C\yo known' prdTures be obtaiokd by 
cxperiiiitnt. , 

u bi* foppofe for example, tint tht. full prtL 
fuie la doable the kxoihl, or, which tulluwt- a.) a c ml;:- 

qic. c , 



Stereomc- 
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QuencCf that the fccond volume of the air be double the cury haa quitted la two cubic centimetrea, 

? rt 8 .1 I’rr L _ 1‘r. _ _ ? i . ‘ - - ... 


firft, and that the dlfFerencc be fifty cubic inches, it h 

" evident that the firlt volume of the air will hkewife be 
fifty cubic inehea. The llcrcometer is iniuidcd to af- 
ctrtain this diirercnce at two known prcIlLires. 
ria’ft 'J'hc inlirumcnt ia a kind of funnel AB (fig. i.)» 
XL.ni rornpofed of a capfiile A| in which the Li<dy ia placed* 

and a tube B as uniform in the bore as can be procu- 
led. The upper edge of the capfule is ground with 
emery, in ordar that it may be hermetically clofed with 
• s glafs cover M (lightly greofed. A double Icale is 
palled on the tube, having two feta of gradual ions; one 
to indicate tlie length, and the other the capacities, as 
(Utermined by experiment. 

When this inlirumcnt is ufed, it muft be plurged in 
a \cfhl of mercury with the tube vci*y upright, until 
the mercury rifes within and without to a point C of 
the fralc. See fig. a. 

'rhe capfnlc is then clofed with the cover, which 
bring giial'td will prevent all communication between 
the extonal air and that contained within the capfulc 
and tubt. 

in this fituation of the inftrument, in which themer* 
cury Hands at the fame height within and without the 
tubf, the internal air is comprefled by the weight of the 
armorphere, which is known and exprrfied bv the length 
of the raerenry in the tube of the common barometer. 


Den ham. 


Then by 

the rule Y X 2 give 24 cubical centimetres, wdiich is 
the volume of the air included in the inilrumcnt when ‘ * 

the mercury rofe as high as C in the tube. 

The body of which the volume is to be afoertained 
mult tlien be placed in the capluie, and the operation 
repealed. Suppole, in this cafe, the cohiinn of mer- 
cury fufpended to be eight centimetres, when the capa- 
city of the part CD of the tube is equal to two centi' 
metres cube. Then the greatefl preffure being deno* 
ted by 78 centimetres, as before, the leail will be 70 
centimetres, the difference of the prcffurcs being H, and 
the difference of the volumes two cubical ctritimctft<i. 

Hence Y ^ ^ bulk of the included air under 

the greaicft preffure I7,5i:ubic ccnlimctrts. If there- 
fore 17,5 ctatimetrcs be taken from 24 centimetres, or 
the capacity of the infirumeat when empty, the diffe- 
rence 6,5 cubic centimetres will exprefs the volume of 
the body which was introduced. And if the ubfolutc 
weigtK of the body be multiplied by its bulk in centi- 
mettes, and divided by the abfolute weight of one cu- 
bic centimetre cf diftilled water, the <^uotieiit will ex- 
*^efs the fpecific gravity of the body in the common 
form of the tables where diftilkd water is taken as uni* 
tpi or the term of compitrifon. 

^ After this, defcription and explmtion of thw vfe of 
his jnftrumeht, the' author proceeds with the candour 



The iuftruxnciit is then to be elevated, taking care to and adutenefl of a philolbpher to aCceruin.Ui^ Bmits.^ 
keep the tube conlUntly in the vertical pofition. It js error in the reAilts | an,obj<^ ,feMQm;(ufficiently-. atl 
reprc&nted in this fituation, fig« 2. fecocidpolitkm. The tended to in the inveftiga|i<^‘of^ .jiat«Mt ^ 
mercury defeends in the tube, 
the external furface, and a 
mains fafpended in the tubci 

known by the fcale. 'rhe inter ior air is therefore left gives the formphc blVrl 
comptefftid than before, the increale of its volume being ielf may bt made 

equal to the whole capacity of the tube from C to D, * 

which is indicated by the fccond fcale. 

It u known therefore that the preffurcs arc in pro* 
portion to the barometrical column, and to the iame 
column dirriiuifhcd by the fubtraAioti of D£. And 
the bulks of the air in thtfe two dates are inverfely in 
the fame proportion ; and again the difference between 
thefe bulks is the abfolute quantity left void in the tube 
by the fall of the mercury; from which data, by an 

cafy analyticJ proctfs, the followiri^ rule is deduwd : ^e». in itf’jRrft 


afeerutining the 
verts to the errorTwSifc^'m^ 
of temjierttore* To f ’ 
the aSual form of the i^(lrumei)it;{p , 
its aiixtiisiry parts . 

means the approMKof Ite _ 

tube if ^voided; of 

the tube is fecurdd by tbi iV veffd; JM . 

a perforatmit ih the tMi&hSrhibh 




Multiply the number which expreffes the kfs pielfarc pofition, 
by thai which denotes the augmentation of capacity, Wpmom" 

;ind divide the produft by the number which denotes Mr Nicholffilpif feolll is 


the difference of the pTcffures. The quotient will be 
the bulk of the air when lubje^t to the greater pref* 
fuic. 

'lo render this more cafy by an example, fvpppfe 
the height of the mercury in the barometer to be, 78 
crntiirctrcs, and the indrument being empty Co be 
plungn! in the mercury to the point C- It is then co- 
vered, and raifed until the finallcolumn of mercury DE 
is fufpcndtd, for example, at the height of fix centi- 
metres. I'he internal air, which was at lull comprefled 
by a force rcprefcntcd by 78 centimetres, is now com- 
preffed only by a force rcprelcnted by 78—6, or 7a 
centimetres. 

Suppofc it to be obferved, at the fame time, by 
meanji of the graduathms of the tccoud fcale, that the 
capacity of the part CD of the lube which the mci- 


immediately tfdtdi; fuppofesi with gjf# ^obayiity, that 
the author of the mvention had pot 4tiilhcd bis mediu- 
tions on tbefubjied,, when the memoir giving an ac- 
count of it was piibliflied. If he had, iays the inge- 
nious joiirhaUft, it as likely that he would have det$;r- 
mined his prepares, as wdr as the meafures of bullsb by 
weight. For it may be eafily underftood, tliat if the 
whole mftruiueht'were frt to its pofition s by fufpending 
it to one arm of a balance at H (fig. 3.}, the quantify 
of counterpoife, when in equilibrio, might be applied 
determine the preffurcs to a degrte of accuracy much 
greater than can be obtained by linear meafussment. 

STEWAR r-DENHAM (Sir James) was born at E- 
dinburgh on the leth of Oaober, O. S. in the year 
1713. His father was Sir James Stewart of Gofid- 
trccs, Bart. Solicitor-gtiiera! for Scotland ; . and his mo- 

iher 
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Sfewm- th<f W18 Anne, daughter of Sir Hugh Dalrymple of 
p^nham. jjorth Berwick, Bart, prefident of the college of juf- 
' ' dee. 

The firft rudiments of hia education he received at 
the grammar- fchool of North* Berwick, which at the 
time of his father'e death he quitted at the age of four* 
teen, with the reputation of being a good fcholar, but 
without any extraordinary advancement in knowledge. 

It is remarkable, that many men who have been An- 
gularly ufcful to fociety have not (hewn early (ymptoi.is 
of the greatnefs of their intelleflual powers* A great 
nnderftanding muft be the offspring of happy organiza- 
tion in a hedthy body, with co- operation of time, of 
circumitance, and of inftitution, without being forced 
into prematurity by exceflixe cultivation. This holds 
with rtfped to the growth andperfe^ion of every crea- 
ture ; and the truth appears remarkable with refpeA 
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gpwn as an advocate, pleaded his own caufc with great 3 >wart- 
energy and eloquence, and with the applaiifc of the 
bench, the bar, and the public, ^riiis called Lord Ar- 
iiifton (roni the bench to plead in his own defence at 
the bar ; and Sir J imca co\dd not have been oppoled u* 
an anw^gonid better qualitied to call forth all hi.-* powers; 
for that judge is talked of at this day in Kdiiibij''gli ns 
the prorfoilndcll lawyer and the sblett pleader that ever 
graced the Scoctifh bench or the Scottifh bar. 

ilh the iffiie oF this conUdt we are not acquainted; 
but it drew upon Sir James Stewart very g<;:ncial at- 
tention, and convinced the public, tint hadhe cnniinuL.i 
at the bar, he muft have rifen rapidly to the hc.id of 
his p*^bfe(non. On h« travels, however, he had con- 
traced friendftups with X»ord Marifcbal, and cnii- 
ncni meiH attached to the- pretenlions of the royal ta- 
mify of Stuart, and bad rccejvcd flattering attentions 


, - -rr-- w* wiuiarc, auu oao received flattering attentions 

to our own fp«c.«. w« ^ to nuftake the from t!.e Pretender to the Britifh throne ; the impref. 

flrmfy .ttainmenta of a^ificia education f«r the fteady fion arifinff from which, added to tire irritations ..f 1, 
and permanent foundations of progreffi^ knowledirct controveifv with . 


•••••••/ wa m.>w«.naa HJV iVva 

and permanent foundationa of progrdfiee knowledge. 

From the (chool of Nmtl|.Bcrwick Sir Jamea was 
fent to the univerfity of ^diftborgb, where he conti. 
nued until the year 1755, n^en he pafled odroeate be. 
ibit the Court of SeflioD., imraediatety afterwards 
went abroad to, vHte lorcign eatuttnes. . He was then 
in thc.Md ire^^ bis had made bioiii^ weii ae* 
the lUtmao hitir apdlu’ftorf , ahd Ihe mu 


controveify with the powerful party in aScntlsnd .:i. 
fe^hed to the coiitt, led hifn, tinadviTedly, into c inmc- 
tions with the movers of the rcbelliun in 1745. 

As he was by far the ableft man of their pRitc tl-c 
JaooWtes engaged him to write the Prince R..:;cr.i’. 
mimfrfto, and to afiift in his councils. lufoniiaiuin 
having been given of his participation in thefe affii* 
He thought it prudent, on the abortion of this nuh in. 


•iteropi, to leave Britain ,* and by the zeal, it i, (h P 
ot JonfliflHlewl. w» verfcd m p( Arnifton, he was excepted afterwards from U.r i ‘li 


waa vcricu in 

tlie generd^^^ Witt wditics of !]£». 

his knowledge to 
^QiF;Ote%and ot nianners in 



Oetmany, Jtaly, 
, Jhmeat to ji. kiiig. and 
^feltodDttr in rimace. 
iiit9 HbBand^ widba view 
^ Jttttion;^ the em^ b^foie he fliould 
at«^.l^.bf;e|i'')e^iva of 
jibe Xi^deo, on 

..IwUic uw aiidfiMbics. fre^B tU^ be piftd into 


^ Arniiton, he was excepted afterwards from the bill 
of mdemiiity, and Tendered an exile from his counti y. 
He chofe France for his refidence during tlit Ui* 
li-* 1. t: e i "«'» yeaw of his banithment, and was chiefly at Aii- 

‘‘f the education of hi.. 

il^sfe ? *"* fe * to Tubingen in Suabi i, f.>t 

““ngaljhg thetooe. the Unefit of its umwrfity, in profeculion of the fjrt.c 
dutiful' and laudable defign ; but in the end of the wai 
1756, having been fufpefted by the court of Vcrf;illts. 
of communicating iDte 0 tgcnce to the court of Lon Ion 
he was frised at Spa, and kept feme time in coni.' c! 
meott from which being liberated, after the accefli. n 
of theprefent king of Great Britain, he came, by tol.-- 
ratjon, to England, and refided at London, wh^.- he 
mt the laft hand to his .Syflem of Political Ecoiunny 
thc^y riglu of which he fold to Andrew Mi.’lar ' 


oY JVeinyfst about two yem after his rettfrOsL 
A few moDtlit after his macriage the reprdkiitatidii.^ 
•of the county of Mid-Lothian became vadont, by tbe 
vnember being made a lord of trade and pbuitatioo. 
The candidates were the late member and Sir loha 
Baird of Newbyth, On the day of dedion Mr jOun* . 
das of Aniifton, one of the fenators of the college of 
jufttce, was chofen prefes of the meeting ; and fome 
how or other omitted to caufe the name of Sir James 
Stewart to be called on the roll of freeholders. For 
this illegal ufe of his temporary power. Sir James com- 
joenced a fuit againft the prefident ; and refuming the 


-w «• uiv ox iciiure, locoHiKler tlic 
r^rccs of Fiwice, that he might the better aimpile 
that part of his great work whi& was to treat of reve- 
nue and expenditure. It was by ftudying the language 
of the finances^ without which nobody can alk a proper 
qaeftion e^emiog theoig fo as to be underftood, that 
he attained bis great purpofe. 

™ queftioDs properly, he ap- 
plxM in familiar converfation to the intendants and their 
fubftitutes in ^e provinces where he refided, whom he 
found extremdy defirous to learn the fiats of the Bri- 
ti(h finances, under the branches of the land-tax, ciif. 
tonis^ cxcifc, and other inland duties. This led him to 

compare 
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llit Palo of tiu' tu<> nalionp. The inf^rr.iathjn 
he* j;'rivi \va^ '^1. h»r the iiir'''rff.nrion he ici-'-i- 

\C‘i ; t i.!M»rir\ |j:ila! ;r{^ Minolirv, <':u“h vafi ipt'. l . nnH 
iti-lMi -tih 'I'lif nt tliv ii tfiidaMtv- Jti l':a''t L 

w.i-; t: i.f I'l.l to lilt- taxe’. wlhrh rumpolecl thr tm/ftt 
y.-i-i/uL f iianuly, the tfe r./^^/V.-^/'* w* aiu! a- 

r. //'I, ()•• v'[^ 7 i/irj 7 j, t. All ihe V.irj b(.t*n Mt!i‘ 

tr\ > i/is bred ul Parij, aiul cn.lil n»>t fail to 

!• »ve nuicli knowluclj^c of the gemrni nrui oilier 

4 m ai V lie*; of ihc revenue. He c'r»’elnhy m»lrcj d<iivn at 
all iI^rtK the anfwcrB he ffot ; and wlitti lie caine to le- 
fidi* at I’Hrls, he obtained more ample inforination, both 
from tlu* jrentlemcn of the rcvenuci and from perfons of 
the parliamerit of Palis* who to the number of 25 had 
bcerr for 15 months exiled in the province where he had 
To ItjfHT rclided at Angoulefme. 

With ihrfc advantages, with much ftudf aod atten- 
tion io atran^cmeiit, he was enabled to corDpofe the 
ivoh cliapter of the fourth part of the fourth book of 
\v^s SviUmof Political Economy; a portion of that 
;;iLa* \.uik well worthy the attention of thofc who wifh 
\n !vn.)vt- tliL Pate of France in refped^ of revenue under 
: Ik* ivovcrnment. , 

Altf'(»i:».h Sir James SlcwartN leiftirCt during the 
Milt ten y^ai's (>f his exOc, was chiedy employed in fo* 
nrl iiitiuonrrc with the moll learned* elegant^ and po- 
ll llud i lnradfvs in France, who delighted in the con- 
''arintioii and friendfhip of a man who pofleiTed at once 
'mfiunU information, on almoft every fubje^, Import* 
nnt or agreeable to fociety, and the talent of clearly 
and beautifully cxpreiTitig hia fentiments in flowing and 
niiimaiui convcrfatioii ; yet he did not allow the plea- 
furcs of the circle and of the table to blunt the tine 
k'cliiivfs of a man of genius and fciencc. The labour 
of colliding materials for hia great political work was 
opprt'iTivt, and he relieved hirafelf with various enqui- 
l ies, fiiiicd to the exalted ambition of his cultivated 
undci (landing, while he turned the charms of converfa 
vioii to the permanent delight^ of his aflbeiatea and of 
pnitnity. Thc^ motto of Apelles, ** Nu//a tfia Jhie 
was the emblem of his employment ; and it is 
ani:i/,ing what may be done by daily attention for im- 
provement, without appearing to abilra6i any extraor* 
dinary time from the common offices and rationed pica- 
111 res of focicty. 

In the beginning of the year 1755* James wrote 
his Apology, or Defence of Sir ifaac Newton’s Chro- 
oology, winch at that time he intended to publifh, but 
was prevented by other engagements. It was commu- 
nicated to fevcral perfons of eminence in France and 
Germany in MS. and produced, in the month of De- 
cember tliat year in the •* Mereure de Fnmce^* an an- 
fw’cr from M. Deffioulieres, to which Sir James foon ' 
after replied. 

J'lie grtut Newton, applying aftronomical and ftattf- 
tic*\l principles to the ancient chronology of Greece, 
had clitdltfcd the vanity of nations, ^and arrcftod the pro- 
gref/ i>f iiitidelity in ddinaatlng the htftory of the world. 
Loit in the cunfufion of cxccfilve pretenfiona to an an« 
tiquity beyond all inca;iure, and difguilcd by the fuper- 
ilitious aids that, were alfumcd to fuppnrt ihefcpreten. 
iions among ancient natmns* the revivern 0/ learning in 
I'.uropc, during the lull and the pn-ceumg century, 
tU'-moiM themfclvcs wiih controverlles between ilie 
lAiaoarativd merits of the ai.c:cnis i.p.d moderns; imd 
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the ahrltorfi €>r the lattci, ennrnehirg thcmfflvcs be- 
hind the falffhour's of iht* ancicnii., im tt»c lc« pv - of 
their icmoic hilloiy, p/vr the l»e i»> all aiitiqnity. and 
in diipiir plimj^*i.*d iheniiilvts into the oct-aii of Icrpti- 
cifii'. 

* ^“PPy hicn for fochty if thi* f» epticifin had 

c^'idined ilfch to tfic hillory ot ancient nations in gchc- 
ral ; hut the fame (pint, taking liifguii at the horrors 
oi ( hriltian ambition and bigotry, and contemplating 
with derition the ridicuhnis legends of modern lui^'aclrK, 
gave the lie to all religious icriplure of the Jews and 
Chrtftiaris, and attempted to banilh divine intelligence, 
the fuperintending providence of Deity, and the true 
dignity of the human fpecics, from the face of the 
earth J • 

It was ‘a noble undertaking, therefore, iti Sir James, 
to attempt to diTperfe this raid; -of error, by difpaflion- 
ately and fcientitically ciwlaining and fupporting the 
chioaology of Sir Ifaac Newton. He has done it with 
great ]>recifion and effedt ; add it is a book, well worth 
the perufal of tliofe who with to * read ' ancient hiltory 
with improvement, or to prevent tbemlelves from being 
bewildered xu the mazes of. modern cbnjcAute. . It was 
printed in 410 arFranckfqrt oii th^ Maitiie, .for John 
Beruart) Eydxetnberg the 

-In th^ jear .i75S, and; tbe*follb;i^j^- the .:Qritifli 
HoufeVof (Ammons took up the cpnftdera^n of 4 Aa<. 
tute .tQ regulate a general omfoi^iiy 
mcatixres throiiiighbat the 
beenfo'^gficnunfacoeik^y ellUliijf 

m^U in^his 

tion ihatfotie or ot.h5«!eif . 

adopted' for -the new 

rclinquifficd'by f Ho fnptia^t 

his notes (wd obftrmlolis^cnthiaiQr^^^ 

into the. ^ : 

tranfmitted taifMs fnen^ 

if there bera ft eopgrefs nflbmUedjf fie was once prit j . . 
pofed,! to 44^ m g^eral peacfe ^ 

in 17^; to'h^ mittiftetsdf 


Thil re- 

aucM'M kit^ a more 

pwjwwr the tod feed A eorte^bed icopr uv 

a ffienil, referefctf Aether for th* ttifefe, jwlftch wa» 
prlnud 1 799fQr.'8tae)UM« ia Pieeadolyl 
. ■Intl^tiniai|tir'aiithQf%e«lr«, vitbm the meffeAiud 
attem^ Owt 'hi*e Men made to. alfor partially, by in-* 
nonitMAit the ttaAdtedlofmeaforea or weight.^ that the ' 
efiFcaoid plan ta bp) Adopted, ie to depart entitely from • 
every oMmAire mhatHbewr now known, and to take, ad •• 
/tit/iwi, fome new mafe inllead of our (nmnd, feme new 
length inftead of oOr ell, fome new fpace initead of oor 
acK-. and fome new folid inftead' of our g4U(),n a:id 
bnihcl. 


•I'or thia purpofe Sir Jamca propofea as the unit a 
mafs to be verifted witli the greatelt poffible accuracy,)^ 
eijual in weight to ten thmil'and Troy gr.ins. The 
paidulum, as it fwings at London, to b<a.t fecond* of 
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ti ne, he propofes to be the mcarure of leniTth; and af- life of Sir Jamte Stewart-Dcnlnm 
'ter havlii;r laid down his fundamental pn‘nci|j**vs, )u:i nephew t(u* Karl df l-.-.n iv» 
propofts an ingenious plan ft)r rendering their adoption 
Uiiiverfal through the wlioh* world 

Having obtained his pardon, Sir James Stewart re- 
tired to Coltiu’fs, in the county c»f Lanark, the paicr- 
naT elbte <if his family, where he turuotl liu; attention 
to the improvement of his neighbourhood bv public 
works and police, and drew the iirft plan for a 

turnpike biljk fuited to the circumHanccB of Scotland, 
which has been fmcc generally adopted. He repaired 
his houfe, planted, improved, and dccotated his edate, 
and in focial intercoarfe rendered hlmfclf the delight of 
his neighbourhood and country 


are iudvi 

arl of li’jijKtn, \v!j jiidly jn 
his rtlalion to fuch a man, cannot he fuppolul lo m.*.- 
all his projcxSt"., or e\.;ii a \ lu'i rcaO'uugs, wlili iht. i. 1 i\ 
impartiality of Grangers. His plan, lur inliauce, of .1 
univcrfjl llandard of vitigliis and meafurcs for the 
•w/jo/e war!(/f thoiigli c-.rtainly a giaiid conception, we 
cannot help confidering as rornaniic and imprat^iicahlc. 
The author indeed waafenfiblc, that time would be re- 
quifite for its execution ; and fo Urge a portion of 
time, that, compared with it, a thoufand yeais are hi-r 
as one day, when compared with the ordinary life of 
man : but fchemea of this magnitude are not for crea- 
tures fo blind and weak as we are, who, when wc war 


Never was there a man who, with fo much know-^ der to adtftancejbttfoudlLheHmitsof ournatro.v fphciv, 
ledge, and ib much, energy of exprelfion in converfa- with the aonhiimpt iricw bf benefiting polterity, a.c d. 
lion, rendered himfelf more delightful lo his comptnyr cetlain fo injdrit; ou^eives^ without a prohaluhty 

or was more regretted by his acquaintance when he of ferying thofe for whom wc dream drat we arc c::. ri 
died. Nor w*as the afftve mind of Sir James uticm- ing our abilities. Sir James's Political Economy, ho w 
ployed for<he general benefit of Ms country during his ever, is a sery great work, which has m>i rectivcd ha!: 
retreat. He engaged by the direAots of the the praifes to which it is entitled, and which, wc fui- 
India Comparty of England to dtgefta code for ito re- pc£l, provoked dte envy of another great writer on n- 
gulation of the current coin of Bengal die pith for* m&r fubjcAs, who exerted hiniftlf privaitly to Kfkn 
sfriiich itnpotttnt re^UdoU b*; printed, atl4. welved ^ litfense. The defence of Newton’s chronology is hkir- 
from the co4ir|^^r<^ors:a^handfome,.i^^ Hb^t'^ljiH{i^vefy:faluable, though we certainly do not thii.k 
rk apprObaitoh; ' part of the fyftcm invulnetable, in which the great 


He prepared fpr the ’jiircfs, but wlronortitr attempts to prove, that O/r/j, Srfijirh', uml 

J io (‘ tie la are three names of the lime Egyptian king, Th:*;, 

!whe«5n fiowevcf, is a very trifling milUkc ; and the jno:!ern 

infi^d wp^l^ ieo who can lay hold of it to rejed the whole, 1 m ; 

- . certainly never read, or, if he has tead, docs nor un. 

derftand the defence of the fyifetu by Sir Jaiocs 

I^lli^rfcfhire, ,ou 
l^piike of l$^Qt 3 toti 

rUft b|S^ 







SUBCONTRARY FOSiriON, in geometry, is when 
two equiangular triangles arc fo placed, as to luive unc 
common' angle at the vertex, and yet their bales not 
parallel; confequendy the angles at ihc bafes arc equal, 
out on the contrary tides. 

SUBDUCTiON, in arithmetic, the fame 


BLE SUBSTANCES. 


■ name* it-mull be acknowledged, is not unexcept lorp bh* . 

' Jk ; but we did not cOnCder ourfelves aa at liberty to iuvcm: 

parts; t^fi^^pi^kending tb^ one, 

elemeiHs* cif the under the uford* . /f he prefent article, then, feems to diiidc itfelf into 

ChsmisthV- the,firft part comprehending vfgctahle ; t!»c Diviion of 

examination of bodjei iiw tli^ ai^, tp •, ftoond fublUnce^^ But there are certain 

^ hj\(urein the min^di vej^ttMe,:4ad iniA|^l |ci^^ aud aiui ve^^ble fubftances diflioguifhrd from mH 

?*^“[*^* naturally fubdirides itfelCmto^liJirct others by bemg ui'cdM articles of clothing. Ir h wiwA 

* ',sng refpeAively, z. MineiitU ; Vegetab^, to tinge theftrOf ;^rious colours, by combining with 

4nals. them, difftfeat ) coloiiring matteis for which they liavp 

The iirft of tbefe fubdivilsons, which, has been 1^19* to aifoiiyr« ^ .This pti^efs, well known by the name of 

ghilhed by the name of Minsi^alogy, we have treat^ t>YXti«Ot is- purely chemical ; and as it belongs exclu 

of already iti a former part of this Volume. As the other lively to animal and >^ftabie fubftances, ic comes na 
two fulTdivifions have not hitherto received any appro- tiirally to be examined here. We fhall therefore add a 

priate name, we have fatisficd ourfelves with the word ihirJ part^ in which we ihatt give a view of the prckrit 

^SUBSTANCE, by which chemifls have agreed to denote ftate of dyeing, as far, at leaft, as is confiftcnt with 

the objeds which belong to th^fe fubdivifioni. This the nature of a ftipplementary article. 

Suprt. VoL. II. Part II. 3 X 
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Part I. 


Part I. Of Vkgetable SUBSTANCES. 


Rujfir. c ETA or plants, as they arc alfo called, are 

V to<i will known to require any dtfinition. Their 
number ib prodiprious, and their variety, re|^ularity, and 
i'enuty, art wonderful. Hut it is not our intention in 
this place either to enumerate, todeferibe, or to claflify 
planiF. Thefe talks belong to the botanift, and have 
i*rcn fuccefsfully accompliflied by the zeal, the fmgular 
addrrfH, and the indefatigable labour of Linnxus and 
^ hib followers. 

iG c.d It is tlic bufincfs of the chcmlft to anulyfe vegetables, 
r \ iniiri •- to difeover the fuhftances of which they arc compofed, 
'culIlL * examine the nature of thefe fubflances, to inveiligatc 

a I. s. manner in which they are combined, to detc6k the 
prcii'tfT-s by which they are formed, and to afeertain 
the chemical changes to which plants, after they have 
ccaftd to vegetate, are fiibje 61 . Hence it is evident, 
tluic n chemical invelligation of plants comprehends three 
particulars : 

1 . An account of the JuhJlances of which plants ave 
compofi'd. 

2. An account of the vrjfetaihn of plants, as far as it 
can be illii It rated by cbcmillry. 

3. An accouitt of the chanj^es which plants undergo 
iiftcr they ceafe to vegetate. 

We iluTffore divide this part into three chapters, af* 
f;gniug a chapter to each of ihcfe particulars. 

Chap. I. Oi i he Ingredients of Plants. 

Thi ful)(htMccs hitherto found in the vegetable king* 
(lorn, all ( f them at leait wliich have been examined 
with any degree ul accuracy, may be reduced to the fol- 
: .)\i ing h' ads : 

1. Sugar, 10. Camphor, 

2. iStarch, ii. Refins, 

3 Gluteir, 12. Caoutchouc, 

4. Alburr^en, 13. Wax, 

/. (jiim, 14. Wood, 

6. J^lly* 15. Acids, 

7. Kxira^, 16. Alkalies, 

8. 'Pan, 17. Earths, 

O' Oils, 184 Metals. 

rhefv. ihall form the fuhje^^ of the following fc£kions: 

Sect. I. Of Svgar^ 

Svi'.AR, which at prefent forms fo important an ar- 
ticle in our food, feems to have been known at a very 
^ caily period to the inhabitants of India and China, 

rif.iivciy ]lui Euiope probably owes its acquaintance with it 
fug ir. conquefts of Alexander the Great. For ages 

after ris introdu^ion into the it was ufed only 
as a medicine ( but its confumption gradually increafed, 
and during the time of the Cmfades, the Vehetjans, 
who brought it from the eaft, and ikftributcd jt the 
* S r northern parts of Europe, carried on a locrative oom- 
^ Uf/icry mtrcc with fii^^ar. It was not tiH after the difcovery 
y ‘ vf America, and the txttrjijve cultivation of fogar in 

A’i- Well Indies, thdt it*: uic in Europe, as an article of 

iv.*ivi. ’ became general *, 

bil l A/f.f ^i^gar is obtained from the arumio faeeharifera^ or 
. j} >\ canr. The juiwC of this plant is p»‘cffcd out and 


boiled in as low a temperature as poffible, till the fagar Sug ar, 
precipitates in the form of confufed cry Hals. Thefe f ~ 
cryftals, known by the name of raw/u^ar, arc again unw ob- 
diiTulvcd in water, the foliition is clarified, and purer uined. 
cryiials are obtained by a fubfequent evaporation. But 
for the particulars of the art of manufa 61 uring fugar, 
we refer the reader to the article Sugar in the Ency* 
ctopgdla, ^ 

Sugar, after it has been purified, or refned as the it% proper- 
manuta6turer8 term it, is ufuidly fold in Europe in thetie». 
form of a white opake mAf6,*well known by the name 
of loaf fu^ar. Sometimes alfo It is cryftallized, and then 
it is called ftgar candy. 

Sugar has a veiy ftrong fweet tafte ; when pui’e it 
has no fcncll ; its colour is white, and when cryftallized 
it is fomewhat tranfparent. It lias often a CQufiderable 
degree of hardnefs ; but it is always fo brittle that it 
can be reduced without difficulty to a very fine -powder. 

It is not altered by expofure to the atmolphere. ^ 

It is exceedingly foluble in. water. . the tenipcnii-Solubility 
tare of 48^, waur, accofttii^. id 'Me d^Iveam water, 

its own wp^ht of fugar. Tnt 
inernfea ai;Hh' its temper^ he^ly:»it' 'me : 

fugar whatev^. ' tVaW; th^-. 
kno^ the ^ 

Syrup IS tnack, 
fpread thin, upon paj^f^ " ’ 
of varnifti,'‘w^rfiii^ ' 
fic caloric,’.; 
ford, is 

u4 the fugar which. . _ 

The prJmitive^fjoM’m 
jRrifm, whole\|)dfe is a 

to its breadth as. i6.jlQ 
propartiOQ bj^cen the 
I'he crylila^ ji^e iifu “ 
nated by 
initst.^’ " 

Suglifis. 
poiti^ as ih 
of bdilipg.' al 

ter.'' Amos 
retards, the coa^itQh 


that a very hrp of fugW 6at?ea; » 

gulate ||. . . • ■ . 1 * U Sfieelt ii. 

Sugar abforba wamatie .add gas Oowty, and afTainetit. Dijoit .. 
a brown c(joar arid nry (trong fmcli tranflarmn. 

SukJmric acid, y^tten concentrated, readily decom- f. 
pofes iiMr ; water is fbmied, and perhaps alio acetous 
acid I while cbarCoal it evolved in great abondance, and Action of 
gives the mixture a black colour, and a confiderablerckh. 
degree of confiftency. The charcoal may be eafily fe- 
parated by dilution and filtration. When heat is ap- 
plied the fulphuric acid is rapidly converted ioto fuU 
phurous acid. 

^cn fugar is mixed with potafs, the mixture ae-Ofpotafib 
quires a bitter and aftringent tafie, and is infoluble in 
alcohol, though each of the ingredients is very foluble 
in tliat liquid. When the alkali is iaturated with fulphu- % 
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on DiuUlUt 

P-451- 
Of lime. 


^ Uti, 

I Vncyc. 
Meth. Chim 

k. 271. 

M 

Of heat. 


^ Siin r ri«: nriJ, in*! prccif-iLatcd by means of ulcoliol, the fwcet 
** tilK' of the r* vt^^orfd ; a oroot ihat it had under- 

no dernrnpohtion from the action of the potafs, 
an\M^betet. had Combined with it in the liate of fu;T?r *. 

f.iine boiltd with fiipar prorhiccs neaily the fame ef- 
as potafs ; when an alkali is added to the com- 
pound, a fnhftance precipitates in white flakes. This 
fubltancc is fiigar combined 'with litnef. Sugar and 
chalk compofc, as Lconardi informs us, a kind of ce- 
ment J. 

Sugar, when thrown upon a hot iron, melts, f Asciis, 
becomes brownjfh black, emits air bubbles, and exhales 
a peculiar fmcll, known in French by the came of ca^ 
romeL At a red heat it inflantly burfts into flames 
with a kind of explofion. * The colour of the flame is 
* white with blue edges. 

Difliliation When fugar is diftilled in a retort^ there comes over 
of it. a fluid which, at fiift, Scarcely diflers from pure water ; 

by and bye it is mixed with pyromucous acidi after- 
wards foiftc cmpyreumaiic oil makes its appearance: and 
a bulky charcoal remains in the retort. This charconl 
very frequently contains lime, becaufe lime is ufed in 
refining fugar ; but if the fogar, before being Submit- 
ted to be diflblvsS in water, and made to 

c^fiailixc l^evajxiratiQn in a tempe^ture feamff 
" pf/ihe ittmofphere, )o^ UBjjSs. prhitercri 
pure ehari^» 
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iN dtfltJIfe^tioid/ iSkfttihmuow 
hekfiind 'tprbbnated 
y deePmpoied the 
r ebih^ms ate fpitneit 

--^'SufoUism- 
nft itpyro- 
/ cony^tited 
its ap^ranci^ al- 
„ w hottfeg" tempera- 

I'tif talbmelK?h^*.f^ that 
- - - when 

alway,^ 
‘"M matter, 
Ae fynip 
pn^tidei^ 
nei^Qfhnf^ 
rpgttlatjcg 
\ and thb itn- 
t'K?' 



frm various other 


the Ire 

operation j|o«r ; 

It^cilows, fioih 

metho^ of decoiyi|Kiifiog Tngar, that it is coinpofM of 
oxygem hydrogen, ana ; for all the fubftaOoes 
obtained from fugar by didiUation may be refelvedi in* 
to thefe elements. Lavmfier has made it prob|hlj^ hf 
9, feries of very deh'eate eipcrioicnts, that 
ftancea enter into the cOir.potition of fugar m the fottow- 
ing proportions : 64 oxygen, 

28 carbon, 

• 8 hydrogen. 

• 100 

Of the way in which thefe ingredients are combined 
^in fugar, we arc ftill entirely ignorafit. Lavoilier% con- 
^clufions can only be confidtrtdas approximations to the 
truth, , 

Sugar is confidered aa a very nourifhing article of 


•ft. 

hi ft IXB'i. 


food. It IS found mod abundanlfy in tlio jaVp rf ilu? 
fugar canc, h\U many oib.tr plants 'dl'o cimtaiu it. TIj^ 
juice of the accr fdcchiiiiniim, or ?;<.//■.>, coi.t.-ii', 
fo mucli of it, that in North Ainciioa Ingar is 
extraded from that tree*. Sugar is alio fouiivl in ilw 
roots of carrot, pirfnip, beet, Scv. Mr AoliaiJ lia.^ 
lately pointed out a method of incicafiMg the 
tity of fugar in beet fo much, that, according to his 
own account, it Is at prefent culliv-cicd in large quan- 
tities in Prtiflia, and fugar extracted from it with ad.- 
vantage f. Parmenticr has alfo afccriaiiud that the ^ 
grains of wheat, barley, 8cc. and all the other fimilar 
feeds which arc ufed as food, contain at firft a la**!;,, 
quantity of fugar, which gradually dii'apyc.ns r.s thcf 
approach to a ftate of maturity. This is the c^fe .ill > 
with pees and beans, and ail leguminous feeds, and 
one reafon why the flavour of young peas is fo much 
fiipcridr to that of old one#. 

Sect. II. 0 / Stjsch. 

y « 

When a quantity of wheat flour is formed into a . 1 
pafle, and water poured upon it till it runs ctf cedcur- iif .iiii ^ 
lefs, this water foon dcpofits a very fine whitifli 
dcr 5 which, when properly wafhed and ilricd, is known 
' by the name of flanb* When full prepared, it i.i of a 
grey colour; but the flarchmakers render it white by 
fteeping it in water (lightly acidulated. The acid feemj 
to diflblve and carry o(F the impurities. 

Starch was w^ell known to the ancients. Pliny in- 
forms 118, that the method of obtaining it was firll in- ^ 
vtnU-d by the inhabitants of the ifland of Chiof. ^ '’^g 

Starch has a fine white colour, and is ufually con-in pu)|'cr« 
creted in longifh maiTes; it has fcarctly any fmell, and deK. 
vciy little tallc. When kept dry, it continues for a long 
time uninjured though expofed to the air. 

Starch does not diflblve iti cold water, but very foon r low a^ei 
falls to powder. It combines with boiling water, audon By 
forms with it a thick pafle. Linen dipt into this 
and afterwards dried fiiddenly, acquires, as is well 
known, a great degree of fliflfnefs. When tb.is prdle is 
left expofed to damp air it foon lofe;* its coiililleiu y, 
acquires an acid tallc, and its furface is coscred with 
mould. 2-, 

Starch is fo far from diflblving in ?Ic()liol, even wlicn Akolmf, 
aflifted by heat, that it docs not even f.dl to powrler. 

When (larch is thrown into any of the mineial 
. 9X firft no apparent cliange is vifible. But if au attempt ' * 

is made to break the larger pieces while in acids to 
powder, they refill it, and feel exceedingly tough and 
julhefive. Sulphuric acid diflulves it (lowly, and at tlie 
i^me time a fmell of (ulphurous acid Is emitted, and 
fnch a quantity of charcoal is evolved, that the diih 
epntaining the mixture may be inverted without fpil- 
liog any of it.' Indeed if the quantity of Jlarch be fuf- 
ficient, the mixture becomes pcrfedly folid. The char- 
coal maj^ be f^rated by dilution and filtration. In 
muriatic acid -ilia^ diflblves ftill more (lowly. Tlic 
Ibiution refemblea mucilage of gum arable, and Hill rc- 
tiuns the peculiar odour w muriatic acid. When allow- 
ed to Hand fur feme time, the foluiion gradually ftpa- 
rates into two Mils; a pcrfcdlly tranfparent llraw-co- 
loured liquid below, and a thick, muddy, oily, or rather 
mucilaginous fubftance, above. When water is^joiircd in, 
the muriatic fmcll inftantly dlfappears, and a ftrong fmell 
is exhaled, precifriy fimilar to that whiLh is Irlt in corn- 
3 K i mills, 
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mlllfi. Ammcnir, ri'cnfioiiii a fli;rht precipitate, bat tv’>o 
fmall to bi txamiind. 

Nitric acii^ diHoKTS ftarch more ran'dly than ‘be 
other tv\u acM.s ; ji act|ijliLN a pjrccn colour, ami tniils 
nitrous gdfi. 'The folutioa is nt\(r coiiiplete, nor do 
:iiiy cr\ Italy of oxalic acid appear luiUfshcdt he appbVd. 
[i» this ufpfd\ llavh dilftTs from fuji ir, which } lelds 
ox'dic arid with nitric acid, even at Uic temT'craturr of 
llir atinofjdure. When heat is applied to tlic folution 
of ft arch in i^itric acid, both oxalic and malic acid is 
formed, but the undilTolvcd fubftance (till remains. 
When Irparated liy filtration, and afterwards edulco- 
rated, this fiibftancc has the appearance of a thick oil, 
not unlike tallow ; btit it dilTolveg readily in alcohol. 
When diftillrd, it yields acetous acid, and an oil having 
the frucll and the coiififtence of Ullow *. 

• When (latch i.s thrown upon a hot iron, it melts, 
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like fii'^ar, emitting, at the fame time, a great deal of 
fniokc ; but it does not explode, nor haa it the caromtl 
fmtil whith diftinguilhea burning fngar. When dittil* 
hil. It yields w.iUT impregnated with an acid, fuppofeef 
to he fhe pyu'iTiiicoiw, and mixed wiili a little empy- 
iriim.'iic oil, I’he tharcoal which remains is eaiily 
d.jllipaii d v\licfi fet on fire in tlie open airj a proof that 
it cmnaiiiH very little earth. 

Ihirlcy grain confilts aimed entirely of flarch, not 
hour ver in a Hate of peifcil purity. Jn the procefs of 
nuhir^, which ii nothing rife than canliiig the bailey 
t ) begin to vegetate, a great part of the ftaioi is convert- 
td into lug.ir. During this procefs oxygen gas is ab* 
liiihcd, iind carbonic acid gas is emitted. Water, too, 13 
ahfolutely necelTaiy ; hence it is probable, that it is de- 
coni[)(.(id, and its hydrogen retained Starch, then, 
feeinb to be convened into fugar by diminifliing the 
piuportlon of its carbon, and cncreafing that of its by- 
drt^geii and oxygen. Its diftillation Ihews us that it 
fontairr. 110 other ingredients than thefe three. 

St.irvh is contained in a great variety of vegetable 
fiibilaiii IS ; nioft commonly in their feeds or buiboul 
nuts; but fometimes alfo in other parts. Mr Par- 
meniitr, whofe experiments have greatly contributed 
towards .111 acrniaie knowlcvigc of llarcb, lias given U 3 
the fyllowing lift of llie plants from the roots of which 
it may be extraded. 


un ST AN CMS. Parer. 

feribed in the laft feCiion, in f»rd r to obtain flarch Albuiuen. 
from it, the fnbilance which nmaiiis, alter every thin^ 
li IS hnn waftied away wliich cold ware 1 

\s ciWid ^ luff n, 1 1 was ddeovered bv Beccaria an Ita-imwui uin«i 
Jim philoiopher, to \^ho^a we att indebted tor the liiltcd 
aMalvIid of wheat flour f. • ^ olUif, 

(iliiteii, whun thus olitaintd, Ih of a grty colour, ex 
cecdingly lenacioun, duClih , and eladic, and nuy be 
teiuiecl to twenty times its original length. When 'try 
thin, it is of a whitifti colour, and has a good deal of re- 
fciiiblnncc to animal tendon or membrane, in this itate it 
adheres very teiiaciouily to othei bodies, ami has olteii 
been ufed to cement together broken pieces oi porce- 
lain. Its fmell is agreeable. It has fcarce :\u) lailc, 
and does not lofe its tenacity in the mouth. 

When expofed to the air, it gradually dries ; and,A^Uoiiof 
when completely dry, it is pretty hard, brittle, {lightly 
tranfparent, of a dark brown colour, and has ibrne te- 
femblance It breaks like a piece of glafs, and 

the edges of the fradlurc refemble in Imuothncfs thofc 
of broken glafs ; that is to fay, it breaks with a •uitreour 
fradure. 

When expofed to the air, aod kept moift, it foon 
putrifles; but when dry, It may be k^t any length, of 
time without alteration. It i# infolub^ibL water i tho^ Waicr^ 
it imbibes and retains a certam qoi^itity of'^^^iih 
great ob^nacy^ To this water Jt '^wes its dafticitjr 
and tenacity. <iWhen boiled in water, it Iqfes tx^h thei^ 
propeities. It is foluble In 

informs us t; and ii(p» 


VI. 

*iiC. 


Auiiurn lappa, 
Altop.i belladonna, 
Polygonum biilorU, 
Ibyoiiia ulba, 
L'oIi'hiLum autuinnale, 
Spii;c'i filipci.dula, 
KHimncnlus bulbofus, 
Scrophularia nodofa, 
/umbiicus ebiilus, 


Imperatoria oftruthcnm^ 
Hyol’cyamus niger, 
Hurncx obtufifoliue, 

acutus, 

* aquaticUB, 

Arum maculatum, 
Orchis niafeuta. 

Iris pfeudacoruH, 
fiaetidiflima, 

— — mgra, Orobua tuberofus, 

Orchis morio, Buniuin bulbocaftaoum. 

It is found alfo nearly pure in the following feeds : 
Oats, Chefout, Acorn, 

Rice, Ilorfcchefnut, And alfo in 

Mair., Peas, Salop, 

Millet, Beans, ^9go. 

Sect. III. 0 / Giurfs. 

Whi;.m wheat flour is wafhed in the manner de- 


bts obferved, by pouriiu^^ 
water J. : \ 
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nitric acid. is 
quantity of asdjiiaf 
and, by continuing 
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Alkalies ^^flblve 

heat. The io^ution is.ii^vcr ptfifeil ^ 
cids precipitate^ the glulcnfro^ ajUha§i^^ 
tute of , 

When nitiii^ajli It 3 * 

aingly.. prjy 

fwelli, and bu^ts 
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difficulty ralom-Co aiKi^^ tbefe pKendriieim, ^ 

is evident that gjlnten {s*cotnpo&d. o£ carbon, iiydro-iirioA. ^ 
gen, azot, and oxygen': perhaps alfo it conUins a htUe « 
lime. In what manner thefe fubftanecs are condbined ia 
unknown. 

I'he only vegetable fubllance which has been 
to found to contain it abundantly, is wheat- flour. Vaii-cpnc^iuiug 
quelin alfo found it in the fruit of the e^a Ji/iu/oru*, it. 
and Fourcroy in the bark of a fpecies of quinquina 
St Domingof . It probably exifts in many other plants. 

SeCT.IV. OfjilBUMfS, >35- 

If the water in which wheat flour has been wafhed 
in order to obtain flarch and gluten, according to the 
directions laid down in the two laft ftdions, bciiltra^ 
ted, and afterwards boiled, a fubltance precipitates iri 
white flakes; to which Mr Fourcrov, who firlt pointed 

it ' 



(LX^<y. 


Chap. r. Vegetable 

Jelly, it out, has given the name of a/lvtKfn(A)f on account of 
^ ^ its refcmblaucc to the •white of an egg X- 

*** cviilcnt, from the method of obtaining it, that 
albumen, in its natural Rate, is foluble tii \Aatcr, au-I 
34 that heat precipitates it from that fluid in a concrete 
Rate. WliiL* di/FoIvcd in water, it has fcarctly any 
(I.A ; but it has the property of changing vegetable 

blues, efpecially that which is obtained from ilie flowers 
^feunroy^ of the mallow {^malva fylvrjlr is) ^ inlo a green f. When 
2j^ allowed to remain diilblvul In water, it pu:rities with- 
out becoming previoufly acid ||. 

After it ha.s been precipitated from water in a con- 
crete Rate by boiling, it is no longer foluble in water 
as btfore. Alcohol alfo precipitates it from water pm* 
cifely ill the lame Rate as when it is precipitated by 
heat. 

When concrete itlbumen is dtied it becomes fome^* 
what iranfparent, and very like gkte. . In that Rate it 
is foluble in alkalicSf efpecially ammonia"** , , « 
When diftilled it gives out carbonat of a; 

red fetid oil, and carbonated hydrogen 3 and 4 fpun- 
f?y charcoal remains behind f . From mis, it Is evident 
ItBcuaipo- that alhumem like gluten, is compoled of CHrhon».B^t, 
li'ion- hjf drogen, and oxygen ; but the propartiona . jt)d com- 
binations of th«^|foblN 9 ^ 

Mr in the 

oficuri^^afii::icifii^^ and 

fbrm plaiks*^; in a 

e.* 1^^*? iJiif'ilwsi.'. -.—-a'!*.!- IrT 
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SUBSTAN CES. 

watery paits of the fruit, aud conftqucntly it a 
fary to conciMitrate the liqui 1 by long boiling, the fi.i.,-. — ^ 
tuic often Lies the property uf coagulating, and li e 
jelly, of courfc, is fpoikd j jg 

Jelly combines rtailily w'iih alkalies; nitric acid C(.n- ' v. 
verts k into oxalic acid, without leparating any aAi>tit^' * 
gas ||. Wlitn dried it becomes tranlp.uent ' When '*• 

dilliiled it aiTord:! a gnat deal of pvronnicous acid, aij y, 

I'niall quantity of oil, and fcaicely any ammonia f, i.j. 

Jelly exiRs in all acid fruits, (»rangeh, Icrnmis. ^ vi. 

goofeberries, &c. and no albumen is ever tVuiid in ihi>:c ' 
parts of vegetables which contain an acid. Thij cir. 
cutnftance has iriduqerl Fourcroy to fuppolV th i: j Ily 
is albumen combined with an acid * : but iluj iu'r 

turc has not been verlfifd by experiment. ; nor iniii* a ' 
is it probable that it eyer.ihall ; as albumen ri'Mcjtly 
contaifu a quantity of azot, and jelly fearedy any. l h : 
products of jilly by diRillation Oiew that it app.u^ehe 
nearer, than mf other veg^ubla lubduuce to the naunr 
of fugar. 

Sicr. VI. CfCuM. 

T»£Xfi is a thick tranfparent talleleA fluid wh:ih 
fometimes exl'udes from certain ipeciet. of trte.i. (r .4 
very adbtrfivc, and gradually hardens without ] )iii'>i; i. 
..^^i^qfparency ; but er'flly fouens again when inoiuLULj 37 
i^wilh water. This exfudation is kiiown by the naine *.J ' ^ 

jfpmi. The gum moR commonly ul'ed is that which tx- 
! fudes from diflferent fpecies of the trumofiy partii.ularlv 
ihit ni/uica f. It ia known by the name of ir\d;:. ; : .h'<ujbjt^ 
Gum hkewifcexludes abundantly from a i 

br^ common wild clurry liec uf thib country. 
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into a 
by . name of. 
.«hd,walh' 
obtain 


pjcbttBkr-iOB 
ly £jfeblc ifji 

Un. 4 t property of gelatinilSijD^J^ib^^^ -r-* 

btgool nfjmyflagp Tii^ k tW iama- 

king currant jcUyy or any otbeir j<lly*^;^when ibequan- 
100. tity of fu^ar. added ii tM fufficient tp' abforb aU the 


Gurn is ufually obtained in fmali pieeet* tear;?, 
iviodctatcly hard, and lornewhat hi ittle while cold, 1 j 
that it can be reduced by pounding to a line po Aile -. 

Its colour is ufually yellowulh, and it is not dettiiurt i t 
luftre. It has no finrll ; its lafle is inl'ipid. 

Gum undergoes no change from being txpultd t,> 
tha.atniufphcre ; but the light of the fun nuku. it ni- -^3 
fume a white colour. Water diflolvcs it in laige quau- u 
titiea. The^Iution v/bich is known by ifn* nruiie la ''‘*^^** 
mucilage (^)y is thick and adhelive: it ii otitn uied 
a p^, and to }pve Rjifnefs and lulire to liiRn. When 
fpread out thin it foon dries, and has the appuarauee of 
k varnifli; but it readily altrudis niuillure, rnd bceo:"iLj 
glutinous. Water waihes it away entirely. Wlieu mu- 
cils^e.ia evaporated the gum is obtained tmaltertd. 

Gum is in£[>lub!e in alcohol When alcohol n, poiir^ 
cd into muciligc, the gum immediately prccipiiaub ; ' 
becat;{e the aihnity between water and aleuhol ib greaur 
than that between water and gum. 

The a£tion of -alkalies and earths upon gum Inib ih)i 

bail 


. (n) The cxiftcnce of idbomen^m vegetable^ was Jsfidwn to Sehtcle. He mentions it particularly in his paper 
on Milk, firft published in the year 17S0. Sec Sciedi'i Works ^ 11 * ^5* Dijon editioa. 
t (b) Hermftadt ufes this woid in a different feofe. He, makes a diRioAibn between gum and muciiage. The 
folution of gum in water is tranfparent and glutinous, and can be drawn out into threads ; whereas that of mu- 
cilage is opake, does not feel glutinous, but iiippery, and cannot be drawn into Uiitads, Gum may be feparated 
from muedage by. the following procefs : 

Let the gum which is fupp^i^ to be mixed with mucilagCj previoufly reduced to a dry mafs, be diflblved in 
as fmali a quantity of water as poflible, and into the folution drop at intervals dduted fulpburic acid. The mu- 
cilage coagulates while the gum remains diflblved. When no more coagulation takes place, let the mixture re- 
main at reR for fome time* and the mucilage will precipitate to the bottom, and aflume the confiRence qf jelly. 
Decant off the liquid part, and evaporate the niucilage to drynefs by a gentle heat till it acquires the coniiRcoce 
of born* Med. and Phyf. Jour. iii. 570, 
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fjriiK’d, and piibaps ulfo •acci'’Us acid; uliit clavooal is 
jmclpil itcJ. Nitric acid roovertA it into oxalic ncid ; 
uxv muriatic acid, on the contrary, io*o citric aNd 
j W’lirwguni is expofed to heat it loittps nriil 1 wells, 
but dors run mtU ; it ernlts air biibllfr*, bKU kens. and 
at lad, when nesSrly I'cdnccd tocharco.il, rnvti alow 
])luc ll-imc. This (laitt appears fooncr if a (Isrn iig 
lubiiaru'c be held jutl above the gnm. After the pjiini 
is coniumed, there rcmaiiia a fniall quantity ot white 
hflics, compofed chiefly of the carbouats of lime and 
potafs. 

When piim is diftilled in a retort, the prodin^s are 
water impregnated with a confiderablc quantity of py. 
romucoin acid, a little empyrciimatic oil carbonic acid 
and carbonated hyd''o^en gas. When the pyro- 
Tniicous acid obtained by this procefa ts faturated with 
lime, a quantity of ammonia is difengaged whh which 
thet :icl<l had been combined. 'Phe charcoal which rc- 
^ miliud in the rttoit icavea behind It, after incineration^ 
A\ rj ^ phofphat of lime J 

'I'liefe erpen'ments fliew us that jpim is compofed of 
lydrogtn, ca»hun, oxygen, axott hmc, ami ph(ifph6rust 


SUBSTANCES. 

Estraft ia folubic in acids, 
not melt it 

It ia found in a great variety of plants ; but as 
method of obtainirg it perfectly pure has hitherto beeny^i* 
difvovtred, the extradts of diflerrnt plants differ fome- 
vi'hat from each other both in their colour and fmell. 


Sect. VIII. 


Ik a.quanrity of nut galls, ctratfely powdered, beprrpari* 
kept for Tome time infufed in cold water, if the water ciuiiol ui 
be filtered, and a folution of rnuriat of tin be dropt 
into it, -a copious white precipitate falls to the bottom. 

This precipitate is to be carefully wafhed and diffufed 
(for it will not diffolve) thro’ a large quantity of water, 
and this water ts to be fatiSrated with fulphurated hydro* 
gen gas fo completely that it will not abforb any more. 

By this treatment the white precipitate will gradually 
dtfappear, and a- brown precipitate will take its place. 

This brown precipitate muft be feparated by filtration; 

■ and the water, which has now acquired the colour and 
the tafte of theinfiinon of nut galb, muA be evaporated 
to drynefs. A fubitance remains behind, known by 
' the name of /on or iannine. 

It was'firft difeovered by Seguin^ who pointed out 
. ^ ' . . - fomc^of its properties, afid the me^d of detcAing it 

but the prnp(»ri:onB and combinations of thtfefiibflances in'planw 1 }. • 'Ehe abo^e method^f '^btaiiiid^ it in all NiV£«l- 
arc unknown to us. Mr Cruickfhank has rendered it 'ftate of purity was contrived by^f ftqtift. an aiillaA'*' 7 ®*^* 
piohable that the quantity of carbon is greater, andv^in the foWillm of nut gaUa cotnbijiM^ Whh^ g^c 
the qiirntity of oxygen Icl'i?, in gum than in fugar(l. ^ ^ i*- 

<3iim, cr nuicilage, chills moft abundantly in young 
pl.tnrs, and gradually dnappearti as they arrive at per- 
ftetion. It forms a great proportion of the leaves and 
roou of many eatable plants. 
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, VH, 0 / Exta.ict, 

Tuk word extras was at firll applied to alt thofe 


titid coonibt&es'wiflh / 
infolublc, faUa 

fubilances which were extrafled from plants by means 'cfospes, ^ and 
( f water, and confcqucntly included gum, jelly, and fc- tan. • ' . ' 

vf till other bodies. But of late it iias been confined, by Tan ts a. brittle fubfUriee,' 
thole chemiils who have paid attention to the life of bi^aks^wi^ a. vititous. fr^iirs, 

laiiguagf.', to a fubftance which exifls in many plahts, m,oiftn.re' ftpip , 7- ^ 

and which may be obtained by infufing/^<7ii in wstcr gent, folat&n Is of v‘'v 

for fome time, filtrating the infufion, and cvaporaiing a d^p biyWo^idllWf^ a-TW f 
it to dry nefs. The reliduum, after evaporation, ts ex- artd has th^ whidhv^^ft2ngtfi(ne^^^^ foturioD bftlKit 
tratl nearly pure'f. ' It poflefles the following pro- of $ito i 


pcrties 

Water diffolvcs it in confiderablc quantities, efpe- 
cially hot water. AVohol alfo diffolvcs it with fact- 
lily. Thill property of being foluble both in water and 
alcobul has induced fome chemiiU to give extras the 
name of/oi*/;. It is iufolnble in ftilphuric ether. Thefe 
threo properties are fufiicient to dillinguifli it from every 
other vegetable fubftance *. 

• When the folution of extraf^ in water rs expofed for 
fome lime in the (^ptn air, the extra^ precipitates, and 
18 now no loni^r foluble in water. 1 “'his change is 
fuppofed to proceed from the addition of a quantity of 
t oxygen which it imbibes from the aimofpheilpt' 

When oxy* muriatic arid is poured into a watery fo- 
dution of cx:rac>, that luhtluncc ’irecipitates in yellow 
flakes. Thfle flakes art* infolublc hi >*'aier j they are 
infolublc alfo in alcolnl at the irinpeiiiturc cf 97’ ; but 
that liquid diflolvcs them at the temperature of 1 2c-, 
'They are foluble alfo in alkali; s, and ia boiling- hot 
) Fvurttxy. they melt into a yellow muEt. 


Tsfn is ntcohol 'thaii id wWer. 

When th^^cfltition ‘ ^of Un is poured into « folution 
cf the brown fulphat of iron, a deep blue cdoured pre* 
•cipiiatc immediately appews, coufifting of tfle tan com* 
bined with the oiyd. This precipitate, when dried, af- 
fumes a black colour. It is dccompofed by acids, 'fhe 
green fulphat of. iron ii not altered by tan.^ * , 

When too great a ptoportiou of brown fulphat of 
iron is poured into a folution of tan, the futphuric acil, 
fet at liberty by the combination of the iron and tan,* it 
fufficient to redffToJve the precipitate as it appears but 
the precipitate may eatly be obtained by cAitioufly fa* 
turating this^exeete of acid with potafs. When the ex- 
periment is perform^ in this manneri all the red fulphat 
of iron which remains in the folution nndecompored is 
converted- into green fulphat. Mr Proutt,to whom' we 
are indebted for almoft every thing ytl known concern, 
iiig the properties of tan, fupnoles that this change U 

produLtd 



pliap. I. Vegetable 

CAiiipIvor. produced by the tan ahl‘)rbing oxygen f»om the iron. 

' This may very polTibly he ihe cafe; but his fxperlmnits 
are Ini’ufticicnt to prove tliat it is. The fufne thaage 
takes place if red oxyd be mixed with a co»i;ideteibIe 
cxcefs of fulphuric acid, and diluted with waur. 

Tu»n combines readily with oxygen. When o:;y mu- 
riatic acid It poured upon it, its colour dcipciij, bih! it 
lofes all its peculiar charaders 

Tan exifts in almoft all thofc vegetable fiibftinces 
which have an aftringent taiie. It is almud coullantly 
combined with gallic acid. The following table, drawn 
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^lant^ by Mr Bigginf, though the rule which the author 
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followed in making hie experiments precluded rigid ac 
curacy, will ftrve to give fome idea of the proportions 
of tan which exitt in different plants : 


Prof, of Tan, 


Elm 

Oak cut in winter 
Horfe chefnut 
Beech 

Willow (boughs) 
Elder • 

Plum tree 
Willow (trunk). 
SycamorV - 

"Oieefjril<;^ 




2,7 Sallow 

• 2,1 Mountain afli 

2, a Poplar - 

• 2,4 Hazel 

9,4 A Hi • 

• 3,0 Spa&ifli chefnut 

4,0 Smooth oak^ ^ 

4,9 pak jcut in ftiri^ 

" Sumach ^ ' 


Prof, of Tan, 
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pitates, and affumes llu form of plumofe, or feather-like Camphor, 
cryftalsj. 

Camphor is not adtd .»n by alk.ihVs, tidi-r purr or 
in the (late of rarbixiats. Pure alkalies indeed h:em i7|^"o,p. 41'. 
to clifTolvc a little camphor ; but the quantity i.^ too 
frnall to be ptrccptihle by any othir quality than its 
od iiirj. Neither is it a6.bd upon by any of the neutral j BcmlU 
falts which have hitherto betn trird. u Grangt^ 

Acids difTolve camphor, but it is precipitated again, 
unahered, by alkalies, and even by wattr. The folulion * 
of camphor in fulphuric acid is red ; that in the nitric 
acid is yellow. This lad folntion lias obtained the ahfiird 
name of oil of cafnfhor. When nitric acid is diflilled 
repeatedly off campho/| it converts it into camphoric 
acid. 

Muriatic, fulphuroua, and fluoric acids, in the (iatc 
of gas, diffolve cikipbar. When water is added, the 
camphor appears uhauered in flakes, which fwi n on the 
furfacc: of the Urater p. r 

WhenhcHt it applied to camphor it is volatilized. If’ 
the beat be fudden and ftrong, the camphor melts hc- 
it evaporates. It catches flsme very iradily, and 
. cmiU^ great deal of fmoke as it burns, but it leaves no 
. reii^um. It is fo inflammable that it continues to 
y* on the furface of water. When camphor is 

oh fire in a large glafi^ globe filled with oxygen 
conuiaing a little water, it butM uith a vi-ry 
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ak of ■« 
this campKdr by:*! . 

Camphor is a WHte 
liar aromatic otfouf^nd.yftrpag*!^ 

*>pat*c4 aheri^d by amorphi^ieiW tl b*«t it fi fo vo>^ 

Eaoiphur latile, that if it be expofed durbig waxpt weather .in, an 
opeg veffel, it evaporates compkulyV ; 
ih clofe veffels it cryflalltfeaiiinexagonalpbtei hr 

ItMfi intds *. 

i It is infolubk in water ^but it commooicetei to tbit 
liquid a certain portion of itt peculiar odour- 

It diifolves readily in akobd, and is precipitated 
again by^watcr. If the alcohol be diluted wjtiv water 
as much ai poflible, without caiifing the camphor to 
precipitate, frnall cryftala of camphor rcfembliug feathfra 

Par. Camphor is fuluble alfo in hot oils, both fixed and 
|l»P MJt*voliliIc ; but as the folution cooU tlie camphor preci*^ 


> ,bl%bt flame, and produces a great deal of heat. I'iie 
iqoer furface of the glaf» is foon covcied with a blaik 
<|iOWdtr^ which has all the properties of chaicoal, a 
ahdW^ .'OiltltUy of carbonic acid gas is evolved, the water in 
“ tw ^obe acquires a ftiong fmcll, and is impregnated 
%fkh cat bon ic acid and camphoric acid (|« 

If two parts of alumuiaoDdone of camphor he form- Tn atial>fi<E. 
ed'inlo a pafle with water, and diililled in a glafs re- |i Pf.uii:,n 
tort, there comes over into the receiver (which 
contain a little water, and communicate with a 1^' 

^ malic apparatus) a volatile oil of a golden ydiow co- 
^ camphoric acid which diifolves in the \v.i. 
ter, and a quantity of carbonic acid gas, and caiboiiii- 
ted. hydrogen- gas, which' may bv colleded by intans ot 
a pneumatic apparatus. Theie remairs in tlie rctuit h 
fubib^'.ce of a. deep black colour, compofed of ulii.nli.ri 
ail^ charhoal. By this procrlV, from 1 2 2.284 patU’. of 
camphor, Mr Bouillon la Grange, to wl.om we • in- 

debted for the whole of the analyfis of cainpiior, n!)- 
tained 45.856 parts of volatile oil, and 30.571 jniti 
charcoal. The. proportion of the ether proaudh wa.4 
oof afeertained *. * p, 

Fronvthis aiialyfis, Mr BottUlonla G»-ang^ conclndcr., h' 7 - 
that camphor i» compofed of volatile oil, and charcoal 
or carbon, combined together. We learn, from h:3 rx- 
periWnts, .tliat the ultunate ingredient;^ of camplior arc 
carbon, and hydrogen ; and tit at the proportion of car- 
bon is much greater than in oils. 

Camphor eijftl in a gicit many plant?. Ntirnann, p, 
Geoffroy, and CanheuTcr, tutriAcd it from the roots ' ^ 
of xedoary, thyme, fsge, flee, and* rendered it probable 
that it 18 contained in almoff all the labiattd plants. 

It has been fuppofed to cxift in thefe plants cookbiuc i 
with volatile oil. I'rouft has (hewn bow it may bi’ e\« 
teafled, in confiderabk quantity, from many volatile 
oils t« . f yf/m 

Cam^)hor, which was unknown to the ancient Greeks Cltm. 
and Romans, was introduced into Europe by the Aru- 

brans. 


I If it. 





r V' V K f ; T. T A n r, i: S 

..fru j)':rr>M whi» mcntior.'? ir. U 
v'Li', U. iuiv.; hcni \«ry t.iily ki.ciwii t!> iJn: 

Ciifti-J n III i i Mi'*. 

It i; iiUil i.i riicdifiiU*. U li t ptuM-rinl fli- 

in^huit ; it <‘oiilii!<.rcil fiii pcuiliarly cffk’acitj'i-i m '^*1- 
of tlic ui'iiary ; it it: «)fttn kr\iical 4 c in 

riMiii, aiiil [Ji'ucurci Hap when every uthci iheJjcinc 

Si.CT. XI. O// 0 .vi;v;. 

^ IMicn; 13 a ycllowifh white coloured Julillancc ivfiich 
ofliti exfudi's from the /Hits or r^^vnuri 

.Ki!ih fr^ and likewifc from other fir trees. It is 
itoriiLwhal tmnfpnrent, is hard and biittle, uf a f!IlapTcc- 
a‘ile lullr, and may bf colJeeted in confidtrahle quaii- 
tiiii s. 'I’hl'5 fiihilance is knov/n by the name of r^fm ; 
;»ful the fame inme i-* ;df<j applied to all fubftances which 
jMidiT. lu iilv the finie properties \slih it. Rtlin may 
i e dilli' iMiinud from every other fubhance by the fol- 
lowit';^ r;r >peities : 

pK.jKrr « , It ii more or kls conciete, and hai an acrid an'd hot 

It is (ih..]!y Iiii'blnble in water. Bv lliis property it 
v^ ly I alily be feparated from ypim, if they happen to be 
niivrd tr>;retlKr. 

It 1.1 Ibhil Ic in alcohol, and in fulplutric ether *. By 
the tiiil nf thefe p*-operlics wc may feparatc it from 
yu:»', ar i by the Kdl fioin extradt ; lor txrradl ia in- 
|■‘l'lb]e in kilphnric etiicr. When thefe tolutions n*’C 
rs.ipiirated t!ie reiln is obtained unjltcred. Ifthcfo* 

I ’ll Inn be fpn^id thin upon any body, it. fnon dries by 
ti l i.\:ip')i.itlrn of the alcohol ; iht refill rtniahiH be- 
bin.!, -iiid 1‘oven il:e body witli n lr.'.o(-ih ihiiilng tranf-’’ 
which cannot be widbed off by water. This 
proi’cs IS c died 

Iw’lin ifl fidiible al!o in volatile olli? ; and thefe folu- 
t!i.» s o’x- olten ufed likewiie in varnifitir^. 

Pdin ifi fcarcely arHtd upon by acid^. Alkalies 
ro.nhine viih it, but the conibiiKition id not eahly if- 
krb -b 

When re ‘I;! ialnatcd it readily mcll'i ; and if the heat 
be iiu-4f ifcd ir 1% volatili/cd, and hiiriuj with a white 
d irrie Uiony; Irntll. When didiUed it yields much 
\olitilc oil, bill fcfircciy any acid. 

Will n volatile o'lfi arc CKpofed h'r fomc lime to the 
nation oT the atmotplie^c they acfjolrc confiftency, and 
a^^iinu* the propel tie*^ of refins. Durinjr this change 
ihcv ai’foil) a (jiianlltv of oxvgcn from the air. Weft- 
nun pill 30 j^rains of oil of tni ptntine into 40 cubic 
ip( bn. of oxy muriatic acid ji^as. Meat was evolved, the 
oil jpiidiialiy evaporated, and aflumal the form of ycl- 
i Ctell' low reiin Thefe fiifu render It probable that tefin 

ji, volatile oil combined with a nuantity of 

aryoo. ' ‘ ^ 

■ oxygtn. 

To know whither any vegetable fubftance contains 

rcfin, we have only to pour I'ome fulphuric ether upon 
it in powder, and expofe the infufion to the light. If 
any lefin be prefcni the ether will uiTumc a brown co* 

4 ItertnjljM, loilr . 

The number of rtliiis id c.miiderr.blc. They difTir 
>Juinbcrof each other chiefly In colcui, 'tafle, fmcrll, and con- 
;r'*flDi. fillency- Whether I’mic rc'ins be really diftVix*nt 

combination. 3 , or, as i.s mo'.t bkcly, owe iliefc dif- 
ferences to foreign iiigreditnt.B, either combined with 
fhc refln, or mechanically lixed 'Aiiti it, is not pre- 
1 
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f nt known. To dderibe each refin fcparalrly would 
he lo httlv imrpofe, a.? fi\ucely niiy thing is known of 
tb.-ni .xctpt tltcir gniL-rji ^inipenies as refius. 'Hie 
1 .i'liwiiig is a lilt of the piincipal. 'I*he reader will 
lifid :iii account i)f the miiiner ot obtaining them, and 
of their uics, by coiifulihig the name ot each iu the Bn- 
lysk'pjtJit. 

7. Sandarac, 

H. Guaiaciini, 

9. Labdanum, 

10. Dragon’s blood, 

21. Copei ja. 


1. Common refln, 

2. 'Pui pcntinc, 

3. Bitch, 

4. Galipot, 

5. EUmi, 

6. Maftic, 


u\’ 


There arc three vegetable fubflances which havcfj^jj^^^ 
been denominated bnJfanu J)y fomc of the later ^French 
writers. They appear to coiilill of refiri, or volatile 
od combined with heny.oic acid. 'Ihefc fubflances aie, 
beitzoin, bnlfam of riilii, and llorax. For an account of 
them we nfer'to the Kncyclop^ h.i. 

Many vegetable fiinfliUices luicur in me-jlcinc which (^„ni i'c„ 
ronfifl chiefly of a mixture of gum and refin, Thefe fins, 
fubllanccs, of courfc, have a nuniber of the properties 
both of gams and rtdUis. For this realon they have 
been denominated The following are the 

moll important of thefe ihbAaucca'x 

■ Olt'baiuim,'' ' ' 

Galbanum,. 

Scammonyt 
Afafetida,' 

For an account of thena.^ 

,S?[CT.'Xiri;V 

Anovr Ibe btgimsti^V^^ 
ttanre, called 
from Amc.ii^: 
very combiiftible. 
rope wcre.ufuaUyv.iit.li^'it^ 

Thia fnbilancc 

marka made nppn .'pa^r,by . 
therefor, . I'lj ibis country ’ it ia 

6 cr. ■ • 

that , ^ 

demicianc<;iwa(ii‘. 

a degree hijp^amliie fi^ot ' 
an accoa)nt';|i('#ja ' iIr Fy^^'A'cadeiiiiy iu the ^ar 
1736. gre.#^^ In the p.-ovinice 

of Eftn*ra|i^'^^t||j^;:,-ai.ftw^ hiy ,he native, 

/fhevli thiitifrcMt|i tSiii tHSe there Bowed a milky juice, 
which, when jnfpifl’at^, .Was faounleuc. Don .Pedro 
Maldonado, who accompanied the French acadtmicians, 
found the fame tree on the banks of the Maragnon } 
but be died loon after, and his papers were never pub- 
lifhed. Mr Frefnau, after a very laborious fearch, dil'- 
covered the fame tree in Cayenne. His account It 
was ijcad to the French Academy in 1751. • 

It is now known that there are at lead two trees inp. Sf 
Sooth America from which caoutchouc may be obtaii/,**" 
ed, the Hsevea Caoutchouc and the Jatropha Elallica ; ' “ 

and it is exceedingly probable that it is cxtradled 5Ko 
fnim other fpecies of Hevea and Jatropha. Several 
trees likcwife which grow in the Ead InJlts yield 
caoutchouc 5 the principal of thefe are, the Ficu,. Tndica, 
the Artocarpus liitegritblia, and the Urceola Elaltica ; t 
a plant difeovered by Mr Howifon, and firft delcribed „ 
and named by Dr Roxburgh *. 

Wbcnc^luk.ii. • 




chouc. 


Chap. 1. V 1 ? O E T A B L E S 

Wlirn (if tlitfo iiLinttt U pun^^und, there exfudcs 
fhonc ^ n.Iikv jnlcr, which, whcMi cxp(il’«(! the air, 

gr.uhiaily lets full a concrete i’ubllaiicc, which lit cauiit- 
chdiic. 

li* oxy-iTinilatic aciM he poured into the milky juice, 
the caoutchouc precipitates immediately, and, at the 
fame lime, the acid lol’cs its peculiar odour, 'rhis ren- 
ders it ptohahle that the forrimtioii of tlie caoutchouc 
* Founreyf |{» tjwiug its biifjM alifoihiug oxygen *. If the milky 
^Tm^yX juice be confined in a glals viffel containing common 
aiy. ’ ****» gradtully abforbs oxygen, and a jiclllclc of caont* 

f li 'iJ. chouc appears on its fiirfacc f. 

Caoutchouc WHS no f(jioncr known than it drew the 
Pr'^perries attention of philofophers. Its fingular properties pro- 
of caout. mifed that it would be exceedingly ufeful in the arts, 
provided any method could be fallen upon to mould it 
into the various inftruments for which it feemed pecu- 
liarly adapted. MtlTrs de la Condimine and Freftisti 
had mentioned forne of its properties ^ but Mae^uer 
was tlie iirft perfon who undertook to examine it with 
attention. His experiments were publUbed in the me- 
moirs of the French Academy tot the year 1768* 
,They threw a good desd of light on but 

Mact^uer fell into .feme mi^keiB wkich were pointed 
out by Mr |^iaf 4 »^o:p^^ 

; oa of 

r'wr arc i|idc:bt^r|^ tte greater. . 
B|K&Ber.' b£' knowb.'M^^a^%.'ctoat« ’ 
^buc. MrfFovt(vrd^i>«vc";liltrwi<e 

added pf .(ingultr 

. 'Aibftanpe’i itm pubhlhed 

«ni ' 

colour 
.Ae m^hod 

cii^t of the 

id wi, 
^tttebouc ' 
are caout- 

It is 
itjr W for- 
^ ;hi' arid 

is 





:W^^edji)i. 

inlliKntly i^j ^ 
^rawii. 

/ It w not aiteted 
fe£fiy infotoUe. id .1 
its ^ r. 


fcfittV infotoble M 6 & 5 l^ ftwr Ibmc tW 

^ ^ ^ w^itraiif|»a^t) owing 

rdly to the wai^ carrying off ihe foot ; and fo foft, 
.that when two of them ariii prei&d and tot tcgttlier 
, f(Sr fome time, they adhere as idoftly as if they 
one piece. By this contrivance pirns of caoutcmuc 
I may be foldered together, and thus made to aflhme 
5 Gr^rf, whatever ihape we pleifc f • - ' 

cliaXl • Caoutchouc is infoluble in alcohol. This property 

153. difeovered very early, and fully confirmed by .the 

58 cxpcriifieots of Mr Macquer. The alcohol, Jio'^^^ver, 
fticohol, renders it colourlefs. 

E^hdr Catnitchoiic is foluble in ether. This property was 
* SurpL. VoL. II. Part II. 
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firft pointed out by Macquer. Ceriiurd, on therm - 

trary, found that caouuln;uc was fcarct ly hiluhlc a». .ill y* ‘* ^*^ ^ 
in fiilphiuic tther, whicli was the ethir uiV'^ by M;' 
qiier, and that i vtu nitric ether wa; but an inipert. ct 
folveiit. The difference In the refults of thtf- iv\o 
chrmiits was very fiugular ; both were leinaikable uir 
their accuracy, and both were too acquainted with 
the fubjedt to be eafily milled. I’he matter was hr 'I 
cleared up by MrCavallo. He found that tilicr, wiien 
newly prepared, feldom orneverdiffolvtd caoutchouc com- 
pletely ; but if the precaution was taken to walh the ether 
previoufly in water, it afterwards diffolved caoutchouc 
with facility. Mr GrofTart tried this cxprriinent, and 
fouitd it accurate 11 . It is evident from thin ihat thifc j cf 

chemifts had employed ether in different ihtes. 1 he *’■ 
waihifig of ether has two effects. It deprives it of a 
little tcid with which it is often impregnaicd, and it 
adds to it about one* tenth of water, which remains com- 
bined with it. 

When the ether is evaporated, the caoutchouc is ob- 
tained unaltered. Caoutchouc, therefore, diffolved iu 
ether, may be employed to make inilniments of diffe- 
rent kinds, juft as the milky juice of the haevea ; but 
'thta method would be a great deal too expenlive fur 
. eommon ufe. t:y 

Caoutchouc is foluble in volatile oils* ; but, in ge- 
Oera!, .when thefe- oils are evapoiatird, it remains fonic- v B.tniarJ> 
’what glutinons, and therefore is fearedy proper for 
tbofe ufes to which, before its folution, it was fo admi- 
rably adapted. 6r 

It is inloluble in alkalies f. The acids aft upon it A '••d* and 
.with more or Icfs viokncc according to ihtir nature. 

Sulphuric acid decompofea it completely, charcoal p^'c. i 
cipitates, and part of the acid is converted into (ul- 
phurons acid. Nitric acid converts it into a yellow 
inbftance, analogous to fuberic acid. Muriatic acid does 
not affeft it ];. The other acids have not been tried, t 
.Fabroni has difeovered, that rcftiricd pcti oleum dif 
folvcs it, and leaves it unaltered when evaporated H 195. 

• When expoied to heat it readily melts; but it neYer'*'‘^'*'’ *i^* 
.afterwards recovers its properties, but continues dUays 
of the confidence of tar. It burns very readily with a 
bright white fiame, and diffufes a fetid odour, lii tliofc 
'countries where it is produced, it is often ufed by way 
of candle. 

When diftilled, it gives out ammonia}. It is evi € fWroy, 
dent from this, and from ilic effeft of fulphuric and 
p&ric acid upon it, that it is compofed of caibon, hy. 

Ctogen, azot, and oxygen ; hut the maimer iu wliicli * 
they lA'e tombined ia unknown. 

■ when treated with nitric acid, there came over 
tiotie gil, carbonic acid gas, prulBc acid gas; and oxalic 
add wM fbrmM |f. || luj. 

It iSlethi to extft in a great variety of plants ; but is 63 
idttllUy confounded with the other ingredients. It may How ro ft*. 
be feparated from refins by means of alcohol. It may * 
be exirafted from the different fpecics ot m'lflitue 
water, with which, In the fluid ftate in which it exilb 
in thefe plants, it readily combines. When mixed with 
gum or extraft, it may be fepmted by the following 
procefs : Digeft a part of the plant conraining it iirlt 
in water and then in alcohol, tiU all the fubilances fo- 
3 Y ^ luble 


(c) Mr De Fourcroy fays, that blackiih brown is the natural colour of caoutchouc. But we have fccn fome 
:ccs of it from the Fall Indies, which had been allowedrio infpiffate in the open air : They were while, with 


pieces 

a flight caft of yellow, and bed vecy much tlie appearance and feel of white foap. 




538 Vegetable 

Wax luhk in thrfc litjulc'b extrafted. Dry the refidiium, 
atnJ cligcil It in live lirnca itu weight of rertitied petro- 
Kuin. Kr.prcfs the liquid part by fqnocy.iiig the Inb- 
ftance in a linen cloth, l^et this liquid remain ft viral 
days to fettle, then decant off the clear licjuld part, 
niix it with a third part of water and dihil, the cainiN 
• Jf/T>^.*^//,cIiouc lemuins behind*. 

Sect. XIII. 0 /H’.<x. 

upper (uifacf of the Uavea of many trees is co- 
vered with a varnith of wax. This varniih may be fc- 
pai ail'd and obtained in a Hare of purity by the follow- 
ing pioctfs. 

Wax a \c- Digtil the bruifed leaves, firtt in water and then In 
fluVtion^ alcohol, till every part of them which is foluble in tlicfc 
'* liquids be extracted. 'I hcn mix the reliduum with fix 
tunes its weight of a falution of pure ammonia, and, 
after fnfHciint mai eration, decant off the folution, hlter 
it, and drop into it, while it is incefiantly llirred, dilu- 
ted fulphuric acid, till more be added than ia fufficieiit 
to faturnte the alkali. The wax precipitates in the 
form of a ytllow powder. It fitould be carefully walh- 
ed w ith water, and then melted over a geutle fire f. 

Mr TIngry fiill difeovered that this varnilh poirefTed 
;ill the propcities of "Wax then is a vege- 

table irod.itt. ‘ • 
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Oo and 
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])*'oi!nct. The bees extradl it unaltered from the 
i( avis of trees and other vegetable fubfiances which con- 
tain ii. They icem, however, to mix it with fotnt of 
the pollen of flowers. 

\Vax, uhen pure, is of a whitiih colour, it is defii- 
tMte of tafio, and has fcarcely any fmell. Bees wax m- 
dicd has a pretty llroiig aromatic fmell ; but this feema 
chiefly owing to fome fublUncc with which it is mix- 
ed ; for it diiappeaib almoll completely by expofing the 
wax, drawn out into thin nbanis, for fome lime to the 
atmofphere. By this procefs alfo, w'hicli is called 
blttjchir^^ the yellow colour of the wax difappears, and 
it becomes very white. Bleached wax is not affedtd 
by the iiir §. 

Wax is iiifoluble in water and in alcohol. It com- 
bines readily with alkalies, and forms with them a foap 
whirii id foluble in water ||. 

Funic wax, which the ancients employed in painting 
ill cncaullo, is a foap com pofed of twenty parts of wax 
ami one of foda *. Its compofition was afeertained by 
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confuniing that quantity amounted to 66.55 grains. Wo.>dy 
Coiifcqueiuly the fiibilanccs i’»)iifium»l amounted to 
SS giains. After the combiillion, there were found 
in the gLifi vcffel 62. jS grains of caiboiiie acid, and a 
quantity of wsier, which wa.s fiippofcd to amount to 
25 87 giaifth. 'J'hd’c were the only produds. 

Now 62.58 grains i*f carliouic acid gasconidiii 

•H •‘••d 18.02 of < M. 1 » ; anil s. S7 gr of wuicr curtain 

ai.oyofoxy aiui 3.SS oi' h}iJro. 

Confeqiicntly 21.9 parts of wax arc compofej of 18.02 
of carbon, and :^.88 of hydrogen. And 100 parts of 
wax arc compofed of 82.28 cai bon, 

17^.72 hydrogen, 

ICO. 00*. m T.avayter^ 

If wax he diflillcd with a heat greater than 2T2®, 
there comes over a little water, fome ftbacic acid, a 
little very fluid and odorous oil : the oil, as the dillilla-'^^' 
tion advances, beromes thicker and thicker,' till at lafl 
It is of the conflfiency of butter, and for this rcafon has * 

been called butter of wax. There remains in the retort 
a fmall quantity of coal, which is not eafily reduced to 
afhes. When the butter of wax, is repeatedly diflilM 


Piin 1.11, Mr Lorgnaf. 
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Analjfii. 


Sulphuric and nilricf acids decompofe wax complete- 
ly ; oxy-nruiriatic acid bleaches it iniUntancoufly. 

Wax combines readily with oils, and funns with 
them a fubllance of greater or Icfa coniilltncy accord- 
ing to the quantity of oil. This compofition, which 
is known by the name of cerate^ is much employed by- 
furgtorjK. 

When heat is applied to wax it becomes (oft ; and 
at the temperature of 142% if iinb]cachcd» or of 155^ 
if bleached 1, it melts into a colourlefs tranfparcnt 
fluid, which concretes again, and rtfumes its former ap- 
pearance as the temperature diminifhes. If the heat be 
flill farther increafed, the wax boils and evaporates} and 
if a red heat be applied to the vapour, it takes fire and 
burns with a bright fiame. It is this property which 
renders wax fo ufefut for making candles. 

Mr Lavoifier, by means of the apparatus deferibed 
in the afticle Chemistry, n® 353. contrived to 
burn wax in oxygen gas. The quantity of wax con- 
fumed was 21.9 grains. The oxygen gas employed ia 


» - , 

Me^\ Var*. 








it becomea v^^ry fluid, and alTa;^ 1 

latileoilt. ' 

SiCT. XIV/ 0 /the 

All trees, and mod 
cular fubftance^ yrell kpowQ![ip|^ii 
a piece of wbbd be, 
fufficient quatttafy of 
traa from It' ^ 

there remains behh^(iiriy.i^HlSK^ 

This ^l^nce,i 

is compofed of ef 

to a number of Sbrta* ' 
rent } is peirfcAly iiMeis j. bas 
tered by expc>tar^.tdf the 

alkalies. 
led it yieh^ 
burnt wihit^ 
derable q 
It is I .. 

By »{tr5c 1 
^ainquinjB^ ,v ^ 

woody fibre, intaWaljlc | at the feme time there* 
was a little citric acid formed* and a very fmalt quan- 
tity of malic and acet(Qi|US acids. Some azotlogas alfo ^ 
was difengaged. By thu procefs he obtained from 100 ^ 

parts of wo^y fibre 

561(250 oxalic acid, 

3.905 citric acid, * * • 

0*388 malic acid, 

0.486 acetous acid, 

0.^7 azotic gas, 

8.330 carbonat of lime, ‘ 

70.226 

32.031 refiduum. 

• — — — 

102.257 

There was likewife a quantity of carbonic add gas 
difengaged, the weight of which was unknown. This 

increafe 




tttm io dlflfer from this 


VUI. 
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Chap. I. Vegetable 

Acjdf. Increafc of wcip^ht in the produ6l waa evidently owing 
* yfiiji Je oxygen derived from the nitric acid *. 

r/iiM viii When dldilled in a retort, loo parts yield the fol- 
iV lowing produas : 

.26.62 of a yellow liquid, containing alcohol, and acid 
whicli had the fmell of pyromucous. 

'6.977 of concrete oil, moftly foluble in alcohol. 
22.995 charcoal 1 • ^ 

3.?67carbonatofUme | *« the retort. 

60.159 

39.841 gas, half carbonic acid, half carbonated hy« 
drogen. 


* Ilid » 151.1 00-000 * . . 

Tliefe fads (hew us, that the woody fibre is compo- 
fed of oxygen, carbon, hydrogen, a/ot, and lime. Mr 
Cbaptal fiip^^fes that mucilage differa from woody 
fibre meVely in containing lefs oxygen. Wc ure 
tain at leaft that mucilage or gum is compofied of^he 
fame ingredients ; and Mr Chaptal baa rbewn, that (he 
juices of plants arc partly converted into woody fitme 
\ Ttnd. xxi. by oxy^miiriatic acid, which spirts, to ihemoitygenti 
"niefe guides contiiiii bdUi \ ^Ofti . arid Mpe 




tiy^red. 
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* 70 iiei: Wtboahtfkpi^tl^^ 

rwureus tion i^piftnMng kf tdniMoQ tartar 

tatesto the bottom. Tartarous Ooid'iocB not decooipofe 
•the fuj^haty.nitr^, or Mdiia pffiniaw Tortrite of ume 

• i» foluble in water. l!'artirW|if ^aetd^e|7ka&i^^^ lu 

cryftals are long flender It if dcAroved hbt, 

• * •TaitaiOtts acid has been found in 5thc foUowii^ vege- 

Oblm. V. ^We fubftinces ; , ' ' 

)%. The pulp of the tamarind *• * 

^ HermJIadt The^juicc of ^tpCB. r . 

' Mulbcrfiesf. 

Rnmex a€Blofii,yWr/t. 

Rhus eotiui^tf jumacb f • 

Rheum rhaponticum || . 

Agave Americana f . 

The roots of inthmm^rcfiiefisf 4* 

Leontodon taraxicum f • 


m 

dcid,, 

Cr^//, 1788, 
St. 7. 8,4a. 
I H^mam 
if Weimar, 
f Hfrmjiadt 
»» Ve^et, * 
tiside. 


SUBSTANCES. 

3. Citric acid is diftinguifted hy the following pro- Aci.j». 
pet ties : It does noc form tartar when putafs ia acMcd 

to it. With lime it forms a fait infolublc in water, p. V ^ 
which is decompofed by lulphuric, nitiic, and muriatic ‘^*'**^ **‘^*®» 
acids. ^ It readily cryitallizes. It is dcliroyed by heat. 

Qjtric acid has been found untnixed with other acids 
in the following vegetable fnbftanccs* ; * 

The juice of oranges and lemons. 

The berries of vaccinium oxycoccos, cranberry. TraDfl.'**^' 
— — vitis idjca, red whortle berry. 

PrunUB padus, h'lrdcherry. 

Solanum dulcamara, nightjbade. 

Rofa canina, hip. 

It occnri mixed with other acids iu many other Fruits. 

4. Malic acid ia known by the following ptoperties : Malic acid. 
It forms with hum ,n &k foluble in water, which is de- 
compofed by ettr^ imd. It does not form tartar with 

pot^. It is tncryftidiiaahle. Hest deilroys it. 

Maltc acid has l^en found, by Scheelef , in the fruits \ 7 /:/. 
of the following plants, which contain 00 other at id ; 

A .Apples. 

' .Berber is vulgaris, barberry. 

. Prunua domeilica,//tf/if. 
fpinora,yK/i. 

^ .l$nmbucus nigra, elder. * 

Sorbui aucut>aria, roan or fermiec. 

, ,lh the following fruits he fmnd nearly an ccjual quan- .vidic ui.J 
tity of malic and citric acids e.rri,, 

Hibes groiTulatit, goejeherry. I y/, , 

I'ubrum, curranis. 

: Vaccinium myrtillua, bleaberry, 

V, Crategus aria, beam. 

V Prunus ccrafus, cherry. 

Fragpuia vcfca, ^nawMry. 

Rubus chamaemonis, cloudberries ^ evrochs. 

— idseus, rajpberry. 

Malic acid has alfo been found in the agave ameri- 
caim and in the pulp of tamarinds ||. In the lirft 
thefc it is mixed with tartarous acid; in the fccond with jj 
tartarous and citric acids- •h.n 

> Gallic acid is known by the following properties: v. 

With the brown oxyd of iron it produces a black 
lour. It is cryftallixablc. Heat dcflroys it. it has ^ 74 
fpund in a great number of plants, chiefly in the 
bvk;-r>Tiic following table, drawn up by Mr Biggin *, • AVW* 
wiU ferve to fiicw the relative proportions of this acid . 7’"*'- 
fn different plants : " 

vSallow . - 8 

Mountain afh - 8 

Poplar - . 8 

Hazel • - - 0 

A(h - - 10 

SpaniihchefuUt • I'j 
Smooth oak - 10 

Oak cut in fpring - 1 o 

Huntingdon or Lei-) 
cefter willow J 

■. „ jSttinach . - 14 ... 

6. Bcnaoic acid iadlfttugiiilhed by its aromatic odour, uenzZic 
and ita volatiltty on t the uplication pf a very moderate and, 
iwatii It has bean found hitherto only in thi-ee vege- 
table Tubftancea, to which the French chemifls have 
confined the term haJ/am, Thefe three are, benzoin. 
haJfam of tolu^ and^arex. In thefe fubflancas it feems 
to be combined with a refin, or fomething which l^s 
nearly the properties of a refin. 

3 Y 2 7. Phot 


Elm 

Oak cut in winter 
Horfe chefnut I 
Beech - • - • 

Wittow fboy^) 
Elder . . 

Ptum’iree ^... 
WiVow^Ctiook) 
Syousora - ^ •% - 
Biltll . «> 
Cherry me 


7 

B 

6 

I 

} 

9 

« 

4 

B 
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Vegetable 

7. riioTp^oiic acid Is eafily dtftinguifhcd from the 
furmcr fix, for it is very fixed, and a violent heat docs 
not dctlroy it as it does the others. 

Pholphoric acid has been fonnd in different plant.s 
bnl only in very fmall quanlilics; it is almoll conflant- 
ly combined with lime. Meyer found it in the I(;3vcs 
i.f many inrs** ; Thuren found phofphat of lime in t!‘e 
A conit u« NapilliJS f ; and Bergmann found it in all 
kinds of g»‘a:n 

Sect. XVI. Of jIikaurs, 

Thf. only alkalies found in plants are poiafs and 
foJa. Aninionia may indeed be obtained by diftilliog 
many vegetable fubtlances, but it is produced during 
tl»e operation. One or other of thel'e alkalies is found 
in every plant which In-is hitherto been examined* The 
quantity indeed in iifually vety fmall. 

I. Pof ifs is found in almoit all plants which grow at 
a (liilance from the fea. It may be extraded bv burn- 
Ir.g the vegetable, wafhing the aihes in vatetf filtrating 
the water, and evaporaling it to dryncTs. It is in this 
manner that all the putafii of commerce is procured* , 

I’ht following table exhibits the quantity of a{h<s 
and potafs which may he extraded fiom joo parts of 
vaiious plants : 


SUBSTANCES. 

to (hew U8, that were vre to Iruft to that we would often 
be mifled. 

2. tSoda is found in almod all the plants which grow 
in the fei, and in many of thofe which grow on the 


AJhein 

Sallow^ - • 2*8 

Kim - • - 2.36717 

Odk . - • 

Popltr - - 1.23476 

HoTiibcum - • - 

Jhich - - - 0.5843a 

Kir - - . 0.34133 

Vine branches - 3 379 

Common n*'! lie • 10,67186 

Common thillle - 4,0^265 

Kern . • 5*00781 

Cow tliifilc - - 10.5 

Oieat liver rnfh • 3'^539J 

|•e■llht•’■fd rulh - - 4*33593 

, Sr. 'ok» of till key wheat - 8.86 

Wormwo'jtl ^ - • 9*744 

Kumiiory - • 21.9 

'rrlfolluin praUiife 
Vetches - - - 

lieans wiih thtir iUlks 

Jn genet al, three limes ai> much 


4 Ann» tfV 
CAim. X X. 

* 74 * 


(liore. In'genmh the quantity of foda which plants 
contain bears a much greater proportion to thnr weight 
than the potafs does which is found in inland vege- 
tables. 100 parts of the fulfola fnla^ for inflance, yield 
19.921 of a(hes; and thefe contain 1.992 parts of foda, 
fome of which, however, is combined with muriatic 
acid *. The plants from which the greater part of the • 
foda, or barUha^ as it is called, which is imported from Ann. di * 
Spain, is extiaded, are the falfola fativa^ and vfrmicu- 
iota. 77. 

Sect. XVII. * OfEA^rm. 


Potafi* 
o 285 *(c) 
0.39* 

o->5343 
0.07481 . 
0.1234 
0.1457a 

0- 5.? ^ 
«-50.?3 
oSi»73+ 
0.6259 
i. 96603 
0.72234 
0.50811 

1- 75 • 
7-.?* 

7.9* 

0.078 • 

. 2.75 • 

- 2.0 ♦ 
aihcs arc obtained 
from thnibs, and five times as much from herbs, as from 
trees. Kqu:d weights of the braticbes of trees produce 
more allies tlnin the trunk, and the leaves more than 
the bianchee Ht'bs arrived at maturity produce more 
aibts tlian at any other time. Green vegetables pro^ 
ducc more aflws than dry f • 

I'hc laic which is obtained from planta does not confiik 
wholly (if potafs, there are other faltfr mixed with it | 
thrle ufually arc fulphat of poufs, muriat of'pola&» 
fulphat of lime, phofphat of lime, &c. ; but thdc.beair, 
in general, but a fmall proportion to the poU& The 
afhes coufift of potafs inlxd with earths. 

Some judgment *^17 be formed of the quantsty of 
poufs which a plant contains from the qusntity of 
aihes whieb it yields ; but the above table is fuffiaent 


The only earths hitherto found in plants are the four 
following ; Rnut Jiika^ magnejta^ alumina, - 

1. Lime is ufually the mull abundant of ihe eartbt 
of plants, and the mod generally diffuled over the vege** 
Ubic kingdom. Indeed, it is a very uncommon thing 
to find a plant entirely deiUtute of lime : falfola foda is 
ahnott the only one in which .we know for certain that 
this earth d^s not extft f • 
a. $ilm alfo in m|n; 
and cqhij^iitii. Mr Davy'haa 
forms a pajt of Ithe epidermisn or 
plants I and thil; i|i foM tb^. |1 

ckirmii M'ftlfcaf ; , ; / . . 


10 

Lime. 





♦ JJ. ibiJl, 

tnffes So 

:»iDed/tS,t it tiUev 

,biitjk6f thele! 

epi- ' , 

tS S^ikir 


100 

Tha coactHioiA « 
btmboo C|n» 
compol^ ;ol, 

3. Magtim 
taUe kingd^faa 
bfcn 

ral fea plati^i^«lijlfKM^|u{itit.. 
contaimr 

plant ' 

100 parta.Jf**"' 

4 . 'AIdM 
titles ID plantiik;. . 

The foilomhg i|||£.^':W Uj* atMntk, iS theft . •* . 

four earthawhidi^^Nt^ftverilTegettbki.. . , PfopOfOi® 

loo'paru of.&kieopuiti ioC eartha ' 1.03^ 



■ ... 

of 'aAWMjhk'Uito oiip|e.in 4 u. 

found 

V ZM. 79. 

q«nn* 3, 

Alumina. 


Beech. 

,‘Re, .r . , 

Tork^adMit 
SasflaiNr' 
Vine biraodhto 
.Box . . 

Willow 
Elm . . 
Afpio » 

Fem .» 

Wormwood' 
Fumitorp ». 


(I'AJSt 
o.0O3t 
- 7 -«>t 
S- 7 »t. • 
2.8$t • 

».674t' 
M«j+ 
»- 9 «t 
l.i.46f 
3.211 i 

J.444)’ 

14X006 

This 


of earth in 
plants. * 

^’Watfiu, 


f Kirwam, 
jfijk Trai^ 

hi. 33. 


} HiiBr* 

{ mgltL 


4 c) Thofe omrked * •« from Kirwan, Iriji Tm>f. v. 164. The ie& from Pertair, w«n. rft Ciim, 19., 178. 



Chap. I. Vegetables 

M»ult. Thn tabic fl'.cwB \is, that the quantity of earth is 
greater lU herbs than in trees. 

Bergman found all the four earths in every kind of 
V grain which he analyled*. 

Vauquelin fnind, that fOO parts of oat grain left 
3^:1591 of rcfuluurn. This rendiium is coniuofed of 
60 7 filica* 

59 3 phofphat. 

f Anti de lOO.Ct* 

Cbim, xxlx When the whole of the avena fatlva, however, ftalk 
17- and feed together, arc burnt, they leave a rcfiduum 
compofed of 55 filica, 

15 phofphat of lime, 

20 potafs, 

5.caibonat of lime. 

\ Hid. 19. ;itid a little oaryd of iron);. 

Tl^flkcws us that the ftalk contain! federal fubftan* 
eCs o^'4o,*be (build in the grain. 

* Sect. XVIII. O/Mmtau. 

Sbtsrai. metallic fubftancea have ilfo been foiled ^ 
vegftableB^ but thehrqMMiitr .{a!tlctedingtTf^>^& 
finall, mdeeilf; ^ that verjr defiegte 

Three me* a ^t&iovered are ire#^ " 

iis 

»pW' .. 'Sch«k-.4pg|(a^- 

i. Pro^ i»j|k'a^.<){.t!hc.c*^ 

put. ' M..-Site-'hp» ilxtro,- 

W. ..... ............. 

* tonttia a 


imrati 



'alktSe iji^acei 
thofc 

s ^ • 5. .'Hydt^- : , 

, 6. Aaot, ^ 

'7. Irtsn, /! ’ . i|i;S6da; ^ 

Maagaaefe, t6> 'Hurritie aeSdi 

)ut.of ihefie iiibftances there are twelve which compofc 
(tit a very fmaU proportion indeed of vegetables. At 
vrMl the whole b( vc'geubie fiibAandes are oorngofed of 
foil ingredients, namely, 

Carbon, .Oxygen, 

liydrogen, Axot. 

Qf thefe the M, namely azot, forma but a fmalPpro< 
portion eaen o£ thoie vegMble fubftaneea of which it ta 
a conftkuent part, while into many it dots not enter at 
all : So that, upon, the whole, by far the greater part 
of vegetable fubftaneea is compofed of carbon, hydro- 
gen, and oxygen. We do not mention caloric and light, 
concerning the nature of which too UtUe is known to 
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enable us lo determine with certainty into what Tub** Vructs- 
Itances they enrer. **‘^*’- 

'i'he fiihllance.s at pafciit known to clu mills, which 
they have not been hitherto able to denimnofe, amount 
(omitting caloiic and l»ght) to 40. Sixteen of ibelc 
cxift ill plants j the other 24 Ixlniig cxcliifivtly to the 
mineral kingdom : fcT it is a fad, that no fubftance 
( we mean fimple fubilancc) has been hitherto found in 
the animal kingdom which dues not ex ill alfo in vege- 
tables. 

On the contrary, all the (implc fubflances at prefent 
known may be found in minerals. This indeed ought 
not to furprlfe us, if wc recoiled, that the fpoils of ani- 
mals and vegetables, after they have undergone decom- 
politioo, are ulciimately confounded with minerals, and 
confequrntly arranged under the mineral kingdom. Be- 
fides, as vegetables draw aU their food from the mineral 
kingdom, it would be abfurd to fnppofe that they con- 
tain fubftaneea which they could not have procured 
from minerals. It muft follow, therefore, of necefliiy, 
that minerals contain all the fimple fubftanctB which cx- 
ift in this globe of onr's ; and that plants owe their di- 
verfity merely to different modifications of thofe priu' 

.^pjba which they imbibe from the foil. But it is im- 
ipomble to have any precife notions about a fiibjed fo 
intricate, without coniidering with feme attention the 
firiidure of vegetables, the food which they imbibe, 
and the changes which they produce on that food. 
l*hefe enquiries (hall form the fnbjcd of tlie next chap- 
ter I in which we propofe to take a view of thufe phe-' 

Aomcna of vegetation which are conneded with chemi- 
ftry, or which may be elucidated 'by the application of 
the principles of that tcience. 

Chap. II. Op Vlgetation. 

' Wb have now fecn the different fnbftances which are 
contained in plants ; but we have ftill to examine the 
manner in which thefe fubftaneea arc produced, and to 
endeavour to trace the dilferent procelfco which confti- 
tute vegetation. Wc muft warn our readers not to ex- 
ped complete information in tbia Tbaptcr. The won- 
ders of the vegetable kingdom arc flill but very iniperr 
fedly explored ; many of the oigans of plants arc too 
minute for ourfenlcs ; and fearedy a linglc pructls can 
be completely traced. f s 

The mukiplicity of operations continually goirg on P^lrl^.n ^ 
in vrgjttablea et the fame time, and the variety of diffr. ; ^ 

'rent, and even oppoftte fubftances, formed out of the 
lame ingredients, and almoft in the fame place, aftoniih 
and confound us. The order, too, and tlic ii; ill with 
which ever^ thing if condmfiled^ are na lefs furprifing. 

No two- operations clafti s there is no difeord, no irregu- 
laiity, no difturbarce ; every objedt is gained, and eve- 
ry thing la^roady for its intended purpofe. This is too 
wonderful to ifcape our obi'ervation, and of too much 
importance not to claim our attention. Many phiiofo- 
phtrsf accordingly, diftinapiilhed equally by their in- 
duftry and fagacity, have £dicattd a great part ol' ihelr 
lives to the ftudy of vegeiatiott. But hitherto their fne- 
cefa has not been equal to their exertions. No pcrloii 
hat been able to dctedl this agents always fo buiy, and 
performing, luch- w'onders, or to difeover him at his 
work j nor have philofophers been much uiofc. fortu- 
nate 
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VEOETAnLi? SUBSTANCES. 

tiatc m tV.iir rttcmpts tc' -ifcf: tain the irillrum<*iits which they arc kept perfcftly dry, never vegetate at al!,^ and 
he employs in his uncratioiirt. A great \ariet\, how- y< t their power of vegetating is not deftroyed. 1 here 
ever, of ciirlovn and inteiclling ta^s, have breu difeo- are indeed fomc apparent objections to this : potatoes, 
vered. 'Ihtfe we lhall attempt in ihlb einpter to col- for inrtance, and other bulbous bodies, germinate, tho' 
IcCt atid arrarge, to point out their depefidcncc on kept ever lo dry. But the reafon of this is, that thefe 
each other, and perhaps to deduce fuch cinifequcncCs as hodie.s (which arenot feeds, though they lefcmble them 
obvioufly refult trom this mutual dependence. in lome particulars) have a iufBcient quantity of water 

I. Natural hiftoriana have proved, by a very com- within thcmfclves to give a beginning to gi 

We may conclude, then, that no feed will 


riant 

from ia-J. plctc induction of fadfs, that all plants arife from yirr/r, 
The pretended exceptions have difappeared, one after 
« anc*ther, as our knowledge of vegetables inereafed : and 
now there remains fcarccly a finglc objeAion entitled 
to the fmalleft regard. The late attempt of Girtan- 
• j^nn ((l ik-j- * to revive the dodrine of equivocal generation, 
C/.'/w.xxxiv no aWention whatever; hecaufe his concluftons 

^ * arc ahfohitcly incompatible with the experlmenU of Mr 

Scruhitr upon tlw vciy {ubllancc on which his theory 
<;s lit founded. 

Scrdscom A SKID ronfifh of three parts; narhely, the cotyte* 

pofci c)l j and the jluwulat which arc uftially in- 

thicc I an.. , , , • ^ ' 

* doled in a rover. 

If wc lake a garden bean, wc may pcricive each of 
ihde thric part.s with great cafe ; for this feed is of fo 
lai'j,c a ii'/e, that all its Organs aie exceedingly dt* 
llin^t. 

When ur fliip olT the cxterrral coats of the bean, 
winch iM C two, iuiJ of different degrees of thicknelH in 
d’flucnt pjtrts, find that it larly divides into two 
h br. , j.KU) neaily of the fame fizc and figure. Each 
l'l.\tc <'f tude l(jhoi* irt allied a (otykdon (fig. f. n). The CO- 
XIJII, lyhdons of tbc bean, then, arc two in number. 

N<.o ilwit part of the lobes which is contiguous to 
w 'lai 111 ci'licil the tyv of the bean, there is a ftnall round 
while body (b), which comes out bttwceti the two 
lobes. 'I'hls body is called the radicle, 

Attaclud to the radicle, there is another fmall round 
body (* A which lies between the cotyledons and 
wholly within lliem, fo that it cannot be feeo till they 
arc feparated from each other. Ihls body ia called the 
piuwvla, 

'J'hc appearance and fhape of thefe thivc parts dif* 
fer vrry much in difFereiit feeds, but there is no feed 
which wants them. The figure and fize of the feed 
depend thiefiy upon the cotyledons. This is evident* 
1 ) the raf« with the beau, ainl it is fo with all other 
feeds. 'I’hc uumher of cotyledons is different in differ 
ri’iit feeds. Some feeds have only one cotyledon, as 
the feeds of wheat, oats, barUy, and. the whole tribe of 
grali *'8 : forne have three ; othera hx, as the feeds of the 
garden gr.iffi ; but inoft feeds, like the bean, have two 
cotyledons. 

2. Wlva a feed is placed in a fitualion favourable to 
vegeiiitioii, it very fovin charges its cppeai*ance. The 
ladu'lr is eonverted into a root, and finks into the earth; 
the phiinula, ou the other hand, lifes above the earth, 
a::d becomes the trunk or fttni. When thefe changes 
lake place, the Iced is faid Xij ^etmwaie: the procefsit- 
Idf bus been called grrminatiuu. .^ceds do not germi- 
nate equally and indiffci- ntly in all places p M feafons. 
Germination, thcrcfo'e, Ig .i procefs which dwH nf)t de- 
pend upon the feed alone , foniething external mull alfo 
affedl it. 

is a well known fad, that fteds will not ger- 
minate unkfs mci/lttre have acci Ib to them ; for feeds, if 


germinate 

uiilefd water has accefs to it, IVater^ then, is effcntial 
to germination. '1*00 much water, however, is no lefa 
prejudicial to rood feeds than none at all. The feeds 
of water plants, indeed, germinate and vegetate extreme- 
ly well in water; but mod other ktds, if they arc kept 
in water beyond a certain tfmc, arc totted and deftroy- 
ed altogether. 

4. It ib well known alfo, that feeds will not germi- 

nate, even though fupplied with water, provided the 
temperature be below h certain degree. No^ft^d, for 
in dance, on wfiich the experiment has beerr tried, can 
be made to vegetate at dr below the ft cezing point : 
yet this degree of cold does not injure the vegetating 
power of feeds ; for mtoy feeds will vegetate as well as 
ever after, having been irozeii,; oy after having been kept 
In froaeoi t^ter. We may c^)ode, tl^, that a cer- 
tain degk^ of'heat is neccflaiy fpf of 

feeds. . mry fpecks of ^1^ tj^havoji 
gree p^atiartl^’melfi at which 

mihate f w¥ iSiid iKat a . 

liar feal^" af^whicii ' 

fon varies ajtWya.' 
air. 

fame ‘ti^- 
fooner above 
clicnate is hotter, . 

5. Seeds, 
red id at'proD^ 

S *ied 

em. Mf'ljiiiy 

germinate ill " 

gan to'jgyoj^W. ^ 




fubje^ 



oil' 
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Boerhaave, -s ^’5 
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... . . V .. . toeiits dn the fame 

in fuccefTipn, pfoW beyond' a. doubt that no ve- 
getates in the .v^u^tn of nrt ai^|)ump; an4 that in thofe 
cafes in which Ho,tnbti^’s feeds gefmhiated,.tb('vacuum 
was far from perfed, a quantity of air Hill fem&iliiiiglV 
the receiver* It (oHows, therefore, that no feed 
getminite unlele atfnofphericd air, or fome air h^>.ig. 
the fame propeniet^ have aceefs toh. It is for/ this 
reafon that not germinate at a ceitain dlpth 

below the furface of the earth. 

Mr Scheek found that heatis would not germinate 
except oxygen gas were prefent f Mr Achard after- 
wards proved, tlfat oxygen gas is abfolutely xeceflary 
for the gei-minl^tioA of all feeds, and that no feed will 
germinate in azotic gas, Or hydrogen gas, or carbonic 
acid gas, unlcfs thele gafes contain a mixture of oxy- 
gen gas. Thefe experiments have been confirmed by 

Mr 
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Mr Gdugh, Mr Cruickfhank, and many other philofo- 
^hcrs. It follows therefore* tliat it is not the whole 
atmofpheric air, but merely the oxygen gas wIoVK it 
contains, that is ncccflary for the germination of fteJs. 

6. Seeds do not germinate equally well when they 
arjc expofed to the light, and when they are kept in a 
(hark place ; light therefore has feme etfed^ on germi- 
nation. 

Mr Ingenhouf/. found, that feeds always germinate 
fader in the dark than when cxpofcd to the light 
His experiments were repeated by Mr Senebier with 
fiiccefst * concluded, in confequcncc 

i»f ilieir experiments, that light is injurious to germina- 
tion. But the Abbe Bertholin, who diltinguidied him- 
* felf fo much by his labours^ to demonft rate the elTed of 
eledricity on vegetation, objedted to the conclufioni of 
thefe philofophers, and affirmed, that the difference in 
^ tlie germination of feeds in the (liade and in the light 
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farina of the cot yli dons affumca a fwcet tide refcmbling Vreeta. 
logar; it is ihcK forc converltd into fiigar, o»- fofT.e 
iubdanee analogi;tis to it t* I'arina, then, is ( Iiah- 
ged into fugar, by dimiuidiing its carbon, and au;*;- ' 
menting the propoition uf its hydrogen and oxygc^i. 

This is pri'cifcly the piocefs of malting, or of coiivcrt- 
ing grain into malt; during whiih it is well known that 
thcic is a confiderable heal evolved ; fo much indeed, 
that in ocrtain circumdanceB grain iivpioperly kept has 
even taken fire. We may conclude from this, tlrtt do- 
ling the germination of feeds in the eavlh there is info 
an evolution of a confiderable portion of Ik at. TIijm 
indeed might have been expe^fed, as it niuuily hr.i 
when oxygen gas is abfoibed* 

So far leeme tp be the work of chcnilftry ' n 
lead we have no right to conclude that any other : > 1 r.t 
interferes; fince^y, when it happens to imbibe 
ture, exhibits mily the fame proceffes. Carbonic rci f 


Jour.di fcatfcj 
lecemb.: 


was owing, not to the light itfelf, but to the diffisrenca of is evolved, oxygen gas is ahforbed, heat pic- 
tlie m(y ]Ljir e in the two fituations ; the moifttife eva* dticed fo abnndanily, that the hay often tsko^^ fiu ; n 
porat^^much fader from the feeds in the.lighc than the fame time a quantity of fugar is formed, ir •i 
from thofe in the Atade ; and be aflirmed, that when owing to a partial change of the fame kind tfi.o old 
precautions were taken io keep the feeds' equally h^f generally taftca much fwcetcr than new h«y . ' ’ 

thofe in^thc fun germinated. &biier than, thftfc in^tfe we Save no rcafoa to fuppofe that any agents pt 
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^ ,gro.ih' 


N )VV' 

^ c iilia.' 

former- lo th^ vegetable kingdom’ rtlide in li.iy ; aj ali ve- 

•^tion, and all power of vegetating, arc evidently dc- 
jbe ■ 'ftm^ed. _ ^ ' ,,.3 

But when thefatina in the feeds cf vegetablc.s is ron- Which pc', 
fugar, a number (?t* vcffels make their j,p. 
f-pearance in the cotyiedon. Ulic reader will have 
“ whicV difttnS notion of their dillrilmiioti, liy infpeft- 

.ingng. a. Thtfc veHils may wdted he detected in 
jinafet'^' h^i^y feeds before germination commences, but tbev 
and become much more diliinit after it has made fo.n; pro ■ 
fed fo . gtefs. Branches from them have been demoniiirttci by 
ihdfe ' Grew, Malpighi, and Hedwig, pafling into the r; diclc, 
and diftributeil through every part of it. ‘rhili* evi- 
dently carry the nowrilhment prep.ired in the cotyle- 
more 'dona to the radicle ; for if the cotyledons be cut off 
even after the proctflls above dtfciibed arc comnhtvd, 
germination, as Bonnet and .^knebierafrertained by ex> r;y 
periment, immediately flops. 'J'he food tbertfoVe is Aiut con- 
Conveyed from the cotyledons into the radicle, tlie in*, 

dicle increafes in fize, affunies the form of a 
finks down into the earth, and fooii becomes cnjiablc of 
cittra^ting the nourilhment neceilary for the futuie 
growth of the plant* Kven at this period, after the 
radicle has become a pafeft root, the plant, as Senebier 
afeertaiued by experiment, ccafes to vegetate if the C9- 
tykdons be cut olF. They are rtill then abfoli;lcly nc- 
ceflary for the vegetation of the plant. 

The cotyledonlnow aflume the appearance of leaves, Cotyledon# 
and appear above the ground, forming what are culled in come fo 
the /mind ledva of the plant. After this the plumuin 
gradually mciUafes in fixe, rifes out of the earth, and 


tint 

. , It 

'nilier 


9J tt. _ 

•w^re- ^ 

ire fo^. gradutUf inliibcs . 

tqimutity of caubonic e 1 |tt,^ugIl no•(KK]^ 

C«.i, l^n gu be prefent K Thi, («^ ,tq prove, m Mb 
K mr*. GUckfhank W fuppdfrd, tl^ 1«M of. di, water. iin. 

-tiiKbytli, fecdisdce^p6£cd,tl)ati(toxir|M eiM»> „ 
bints with part of the oarfaoir of the ftnm, and ^{oea off eapaod* itfelf into braoche* end leavea. The feminal 
Tdi^ih, in we form of carbonic acid gaiy wh3e the hjdiogcn »e- leave., foon after thia, decay and drop off, and the plant 
• 4 i«. «.«. behind, and combine with the ingredienu con- carriei on aO the proccllci of vegetation without their 

affiftance. 

Mr EDcr attempted to (hew, that there ii a veflel in 
fe^ which pafliM from the ootykdoaa to the plumula; 
but later nnatomilU have not bnu able to perceive any 
fuch veflel. Even Mr Hedwig, one of the moil pa- 
tient, acute, and fucceftful philofophcn that ever turn- 
ed their attention to the ftruAote of TcgcuUct, could 

newf. 


maint behind, and combinca with the togredienta oon- 
Uinedin the cotvledon. Tbe^fi^ part of germina- 
tion, then, confifta in. diminilhing the quantity of car- 
bon, anil increafing the hvdrogea of the frriiia. If no 
oxygen gu be prefent, tke proceCi flops kerev und no 
germination takes place# 

But if oxygen ^s be prefent, it b gradually abibrb- 
cd and letaira by tbe feed; and al the fame timci the 
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Vcjftr.i- never Jifcuver any vtlTrl, althoiijjh ho t»-accJ the 
*'*** ^' vcirds. of tlic c<»tyl( floiis cv^mi ihc la.'lirU'. 

^ it iiof 8 not apprar, tlitn, that tln.TC is any romminiiL.i- 
lion brtwren tlic eotyUcions an.J the plnnmla. ii mult 
follow that the nourifhinent pa{!Vs into the plinnuhi from 
tlie radicle : and accordiuj^jly we IVf, that the pinn nla 
dotT not lA'j'iu to vegetate till the Jiuliele his Tiuule 
U'h Ji pr'»gicl 3 . Since the plant t tiiris to vtgttate, 

j.asf t* c even alter the r.iclide haa been convrrtxd into a toot, il 
lent cotyledons be removed before the phimula i\ dfve 
Ito*' ^ loped, it follows, that the^radicle is inlullicieiit of itfelf 
to carry on the ptocdFcs of vegetation, and that the 
cotylidona ftill continue to perform a part. ‘Now wc 
have ietn already what that part is: they prepare yVflt/ 
for the nourifhment of the plant. The root, then, is 
of itfclf infolficicnt for this purpofe. When the coty- 
kdoiis aflVime the form of ferniaal ■ leaves* 4t is evident 
that the rourifhinent which was opiginally laid up in 
them for the fupport of the embryo plant is«xhaufted, 
yet they ilill continue as ncceflary as ever. They niuft 
then fore receive the nourifhment which is imbibed by 
the loot ; they mull produce fome changes on it, render 
Lt fiutrfble for the purpofes of vegetation, and then fend 
It hack again to be tranfmitted to the pltimula. 

i\fter the phnnula has ncquired a certain ilze, which 
TT.ull bo at leall a /i»r, if the cotyledons be cut off, the 
plant, as Mr lluurict afcertainctl by-a number of expe- 
rimencH* aftet wards repeated with equal fuccefa by Mr 
iHHibicr, does not ceafe to vegetate, but it continues 
always a mere pigmy : its f.ze,' when- compared wHh 
that of a plant whofe cotyledons arc allowed to remain, 
Thne being only as a to 7 *. 

r<- When the plumula has expanded completely iulg 
leaves, the cotyledons may be removed v/itliout iujuting 
Plomuh plant, and they very foon decay of thcmfelves. It 
f„rm% Che »ppw«» then, that this new office of the cotyledona is 
ttnii and afterwards performed by that part of the plant which 
; 3 avci. iy above ground, ^ 

Thus we have traced the phenomena of germinatroa 
as far as they have been deteded. The fads are ob- 
vious ; but the manner in which they are produced is a . 
profound fccrct. Wc can neither explain how the food 
enters into the vcfl'els, how it is conveyed to the diffe- 
rent pans of the plant, how it is depohted in every or** 
gan, nor how it is employed to incresfc the fize of the 
old parts, or to form new parts. U hefc phenomena 
arc analogous to nothing in mechanics or chemidry. 
lie that attempts to explain them on the principles of 
thefc fciinces, merely fubftitules new meanings of^rds 
inilcad of old ones, and gives us no afiilUnce whatever 
in conceiving the proccfTcs thcmfelves. As the fub- 
(lances employ ed in vegetation arc all material, it is evi- 
dent that'^they poffcfs the properties of matter, aird 
that they are arranged in the plant according to thefc 
Jaws. It follows, therefore, that all thedianges which 
take place in the plant are produced accoiding^to the 
. know'n laws of mechanics and ohemiilry. This cannot 
be difputed : bat it explains nothings for '^hat wc 
want to know is the agent that brings every ptiticle ^ 
matter to its j roper place, and cvfaUcs tlic laws of chc- 
miftry and rncchanics to aft only in -order to accomplish 
a certain end. WLo h iU agent that aets according 
to this end i To {dy that it is cliemiilry or iricehanics 
is to prt-ven the ofc of words. h\)r what are the laws 
*of chemidry |nd mechanics? Arc they not certain fixed 
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and iinalicfablepropertlis of matter? Now, to fay that 
a property cf nvallo! has an ci‘cl in view, or that it afts 
in Older to accomplllh fome i!ei)gfi> is a downright ab 
iurihiy. There mull theiefiirc be ibme agent in all / 

4 »f germinaliuii, which regulates r.i:rl directs the 
nicchinicd and chemical proceffes, and which thircfore 
is neither a mechanical nor chemic il property. 

S. When the procefs of germination is aceornplilhed, 
the plant is complete in all its parts, and capable of 
vegetating in a proper foil, fora time and with a vigour 
pioportional to its nature. 

Plants, as every body knows, arc very various, andpi^m^com. 
of courfe the fliiiftiirc of each (pecies nuili have many ixiicil of 
peculiarities. 'Prees have principally engaged the at-i***'k,wootl,, 
tention of anatomiUt, on* account of their fi/c and^**^ l'^**^* 
the difliiiftncfs which they expedUd to find in their 
paits. We (hall therefore take a tree as an inftance of ^ 
the flrufture of plants ; and we fliall dn^^he more ' 
readily, as the greater number of vegetab]M|yj provi * 
ded with analogous organs, dedicated to rii 9 tH|ufcs. 

A TRXE is compofed nf a root^ ix trunks and hri^hes; 
the ftmdhre of each of which is fo fimilar, that a ge* 
nerai defeription of their component parts will be ful&* 

^ient. Each of them confifts of thxee parte* the bark^ 
the 
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rcafou that the I 
4uiface. 

The Ut,; immediately betow the epidet-i.„«*i,- 

tm» ; jt IB 0/ 1 dee, f;MK& colour, very tender, and %. 
culent. When viev^ with a microfeope* it feemsjp 
K compofed of di>iet which crofa each other in ttirfir 
diredion, like the bbrea which compofe a hat. Both 
*‘**}^i tbe epidermis there arc numberlefs inter&ces, 

«hich have been compared to fo nwiiy fmall bladders. 

The wriro/ lay»i fatm the inne^ft part of theAndirt;. 

? a V wood. They con-«l Uyers. 

nitot icTcrti thm luembnmca, lying the one ajjovc the 
other ; and their number apjrears to increafe wich the 
•age of the plant. Ench of thefe layers is compofed of 
longitudinal fibres, which feparatc and approach ench 
other alternately, fo as to form a kind of netwoik. The 
melhcs of this network correfpond io each of the lay. ' 
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crt ; and they become fmallcr and froallei* in every iay- 
^ er as it approaclies the wood. Thefe inefhes arc filled 
with a ^rctn coloured cellular fubllance, which has 
been compared by anatomifts to a number of bladders 
adhering togetlieri and communicating with each other. 
Wood com- • "1 he wood lies immediately under the bark, and 
I oftfd ui forms by fir the grcatcfl pirt of the trunk and large 
branches of trees. It confiiU of concentric layers, the 
number of which incrcafes with the age of the part. 
I'acli of thefc layers, as Mr Du Hamel afeertained, 
may be feparated into fevcral ilnnncr layers, and thefc 
are compolcd chiefly of longitudinal fibres. Hence the 
rcafon that wood may \)C much more cafily fplit afun* 
der than cut acrufs. 

The ^voodf when we infpe& it with attention, is not, 
through its whole extent, the fame ; the part of it next 
.. tilt bark is mud) fofter and whiter, and more juicy. 

'ro7 than the refl, and has for that reafon ol^ttiiied t * parti* 

Alhurimm cular — • • • *• . 
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wood. 
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great iiumDer of leaves have been produced ; and the 
tree puts forili llowcrs, and forms fccvh 

It is evident from all this, tlwt a great deal of new ' \ 
matter is continually making iu appearance in plaiUH. I'.i. uiorc 
Hence, fince it would be abfurd to fuppofe that thcyrci na 
create new nutter, it mud follow that they receive 
by fume channel or other. Plants, ihen, requite food 
as well as animals. Now, what is this food, and whence 
do they derive it \ Thefe queflions ran only be an- 
fwered by an attentive furvey of the I’ubltanccs whidi 
are otmuined ia vegetables, and an examination of thofe 
fubllaocca which are i^ceflary for their vegetation. Jr 
we could; fuceecd completely, it would throw a grcti? 
deal of light upon the nature of foils and of nutuircv, 
and on fome ot the moft important queftions in agrif:ii:- 
titrc* V But mre are for indeed at prefent fiom being able 
to examine ihe fobjeft to the bottom. ^ , 

in. tW iirft 'place» it certain chat plinu wi;l \Va^ r r 


e : it has been called the im^cyeta^ without watery for whenever they arc de- 

jgi wood is browner, and hardertVnnd deftifert .pnved of they wither and die., Hence the well 
thai^ Efe alburnum, and the layers increVe in t^nlity jttfowp ufo of rains and dews, and the artificial watering 
tUeijearer they arc to the centre. Siic Jdho, Hill gave ‘ of'|mund. We may conclude, then, that watei- is a: 
to the ionermoft layer ofwtmd the of rsrMui,^dr' ?}eaj{'Jtil eifential part of the food of plants. 

aI.? 


toe 

Tith. 


rather he gave 



Bdt many plants grow in pure water ; and therefi>rc 
ii:,bimybe qutlUoned whether water is not t[>e only 
iTlJs a tfoodof plantSk This opinion was adopted very long 
of .' , 91 ^ and numeroos experiments have been made in or- 
to demonilrate it. Indeed, it was the general opi- 
";ry iftion of the 17th century; and fomc of the moll fuc- 
of improvers of the phyiiotogy of plants, in the 

/-iXth centurj, have embraced it. The moll zealous ad 
plants vocates for it were, Van Helmont, Boyle, Bonnet, Du- 
; baiviel, and Tillet. 
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Hilary, but are eoiittfiii^flideM^^ in 
trA for inftance, every feafoiij^ fidldl.€Olmdeiibl|r td'ka 
former bulk. The root fends forth new aM tlia 
old ones iKcome larger aqd thicker# . The iame incre* 
ihent takes ph^ in the braaehei and the trunk. When 
we examine this increafe more inimitely»'^we find that a 
new layer of wood, or rather of atbamate, has been 
added to the tree la every part, and this action* has 
been made juft under the bark* We find, too, that a 
layer of alburnum hat affumed the appearance of per* 
feft wood. Befides this addition of vegctibie fibre, a 
Suppt. Vot. II. Part II. 


Van Helmont planted a willow which weighed fives 
poundSf in an earthen veflcl filled with foil previonfly 
dried iu an oven,* and moiftened with rain water, Tlus^lJ ‘ 
veflcl he funk into the earth, and he watered I1I9 willow, ’ 
jIbmetSmes with rain, and fometimes with dillilUd wa- 
lei> .After five years it weighed 169 Jibs, and the 
earth in which A was planted, when again dried, was 
fouAd Co have l<»ft only two owuces of its original 
weight. Here, it has been faid, was an increafe oi* 

164 lb* and yet the only food of the willow was pure 
Irater ; therefore it follows that pure water is luHicicnt. 
to afford nourifhment to plants. The iiifufTicicncy of 
this experiment to decide the queftion was firll pointed 
: Oift'by Bergman In 1773 fhewed, from the tx-* v. 

perknentsof MsrgraflF, that the rain water eiKploycd by 
Van Helmont contained in it as much earth as could 
exift in the willow at the end of five years. For, ac- 
cording to tbe experiments of Majrgraff, i lb. of rain 
water conUips l gr. of earth f. The growili of the. .. 
Wilknn, ^no mAns proves that tbe earth 

wb^b WWUin has been formed out of water. 

Befotes, Ai" M t Kirwan has remarked 1:, the earthtn^ ; - 
veflcl molt have often abforbed moifture, from the fur- Tf^n/. v. 
rounding eartbi impregnated with whatever fubfisticcMo." 
that earth contain^ } for ooghzed earthen vefTcls, as 
Haiea • and Tillct t huve Ihawn, readily tranfmit mnif. , 
tore. ... * 1'///. 1. 5. 

Hence it ia evident that no conclufion whatever can r vi/rM.' 
be drawn from this experiment; for all the fubftances^*''’* >77«* 
which the willovcontained, except water, may have been 
derived from the rain water, the earth in the pot, and 
the moifture imbibed from the furrounding foil. <mt resfon. 

3 z 'n»c 
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The experiments of Diihamcl and IMlet are equally 
inconclunve ; iu llrit it is impofliblc fforti them to de- 
cide the qiifdion, WhcflitT water be the foie nourifii- 
ment nf plants or not? We owe the folulinn of this 
dilFioiiliy to tlic txrx'iimenls of Mr I Ir-fl) niiatz, who 
pin’ntc'J out the fallacy of thofe jull mentioned. • 
lit an.jlvftd the bulbous roots of Inacintlis, in 
order to difLuver the quantity of water, carbon, and 
hyd.to;;rn, which they contained; and by repeatim^ 
the aiialyfjs on a number of bulbs, he difcoveicJ 
how much of thefe ingredients was contained in a 
);ivra weight of the bulb. lie an dyfed alfo kidney 
btnuB and ertfa fecd.i in the fame manner. Then he 
made a niimbtr of each of thefe vegetate in pure water, 
taking the precaution to weigh them beforehand* in 
oriltr to afeertain the prccifc quantity of carbon which 
ll ey contained. I'he plants being then placed, fomc 
within chiois, and others in the open air, grew and 
flowered, but produced no feed. He aftehvardl dried 
them, collecting with care all ihcir leaves and every 
otlier p.iit which bad dropt off during the courfe of the 
vc;frtiiiion. On ful.mltting each plant to a chemical an* 


the plants which we mean to raife, confider the quan- 
tity of moifturc which is beff adapted for them, and ^ 
clioofe onr loil accordingly. Now, the d^ rtls or moif- 
ture of a foil depends upon two things ; llie nature and 
proportions of the earths which coinpiu’e it, nnd the 
quantity of rain wdiich falU upon it. Rvory foil con- 
tains at lead three earths, filica, lime, and alumira, and 
lometirrus alfo magnefia. The ftlica is always in the 
Hate of fand. N»iw foils retain molHnre longer or 
Ihtmtcr according to the proportions of tJicic ca»ths. 
Thofe which contain the greateft quantity of fand re* 
tain it the Oioitcil, and thofe which contain the g'^eat* 
ert quantity of alumina retain it longett. 'Fhe hrft ia 
a dry, the fccond a wet foil. Lime and magnelia 
arc intermediate between ahefe two extremes : they 
render a fandy foil moie retentive of modhire, and 
dimtmih the wetnefs of a clayey foil. It is evident, 
therefore, that, l)y mixing together proper propoitiona 
of thefe four earths, we m ky form a loil of ai^yhgrce 
of drynefs and moillure that wc pleafe. 

Uot whattver be the nature of the foil, its nSn^ure^ 
rouft depend in general upon the quantity of rain wluctl^ 
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al)rib. he found tliat the quantity of carbon, which it fii^Us. If ti<> tain at aU.fel(>'ii foil, however retentive 
contained, wa.s fnmewhat left than the quantity which moiftufc itbCy PiiiA retiitindW^ were very 

cxiHal in the bulb or the feed from which the plant 


>fl,t)ier^<!ire, mufti 


had fprung *. Hot ,Coi;i|l^|[ii; 

Hence it follows irrcfiftibly, that plants growing in eartba.^k 
pure water do rot active any increafe of carbon $ that of 
the wotcr mt rely firvrs as a vehicle for the carbonaceous he 
tupMci ahvrdy prefent, and diffulcs it thro' the plant* mmff u]§i^:ln /Ihfift , 

\v atcr. tilt n, is not the folc fo«)d ol plants; for all plants portion of 
during vfguailoii ri-fcivf an increafe of carbonaceous mat- . ' 1 1* jf^Unioft wt * 
ttr, witluHit which tiny cannot produce pufe^l feeds, (bit 
i.or even roitiiiiue to vegetate btyoiid a certain timci lAagnsiik^ .’^ 
an’ ihat tune leems to be limited by the quantity of earths to adi 
i ubonactous matter contained in the bulb or the feed the 
i’fom wliich they grow. For Dulumel found, that ah 

(vik which he had railed by water from an acorn, made piinhahle^lii^t, ^ ^ 

I..'K and kh progrrls every year. We fa\ too, that hasnofyj^ “ 
thuic I nil ous roots, fucli as hyacinths, tulips, &c. 
wh R»'r rnudt to grow in water, iinU ffl they be planted 
in ihe cjrih every oihcr )eir, refule at ]a(t to dower. 


imh'ihdeed^ if it bk 


;*nd even to wgftate; tfptcMly if they produce new 
buibou'i loots anruiviliy, and the old ones decay. 

.So far, Itiileed, is water from being the foie food of 
pki.it*:, ihi't in genertil only a certain proportion of it is 
iVivianble, too much being eqnidly prejudicial to them 
as too iiti'e. Some plants, it is true, grow conftantly 
in water, and w ill not vegetate in any othef iituation | 
but the reft arc ciuirdy dcllroyed when kept immerfed 
in that fluid beyond a certain time. Moft plants re- 
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'.Hence; it IS pro. 
ai;{ngte(Kents iolo the 

. r - r that every plant 

quir;; a certain cicgitc of moifture, in order to vegetate abibrbs psrtieifl«f kted&SoC ftltt. Thus fca plants yiclL 
well. This IK one rcafon*whydi&rent foils arc itquiv foda by anplyfis, irhiilt inland, plants fumifh pota^ 
red for different plants. Rice, for Infttn^; >«quiits a The potaii.eiUtitiisifcd itt pbme bUS' indeed been tu|pt4- 
vay wet foil: were we to fow it in ib^ ground on fed 10 be the prodnee Of vegetation ; bni this basket 
whicli wheat giows luxurtoufly, it would not fucceed ; beetMprovtd in • fttisfaftory^ mafinef. .. We And pAals 
and wheat, on the contra.7, would rot in the rice in the very juicei t>f plants, even more abundantly ^an 
ground. ^ * in the ve^taUe fibres themfelves. ^ Jhit this fubjed is 

We ihould, therefore, lU choofing a fed prdptr for {till buried in obfctlrhyi and indeed it is extremely dit» 

(n) Mr Tennant haa afcertalned, that magnefia, when uncombined with carbonic ietd gas, h injurious to corn 
when employed as a manure ( and that lime, which contains a mixture of ftnagnefia, likewife injnrea corn.*— 
Ste Phh. Tranf f 799, p. a. This important fiid demoniiratcai that eiwtha are not mere vehicles for conveying 
water to plants. 
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ficult to maVf d«;ciriv<f experiments, on account of the 
very fmall quantity of potafs which molt plants con- 
tain. 

The phofphoriis, too, and the iron, and other me- 
tals which arc found in plants, arc no doubt ahfoHied 
l>y them as a part of their food. We may fuppofc al- 
fo, that the fulphuric and muriatic acids, and perhaps 
rven tlie nitric acid, when found in plants, arc imbibed 
by them alon;^ with the reft of their aliment. 

Kothiii^^ is at prefent known concerninpr thofe fidine 


i(S 

car- 

!ioa. 


enhaufted *. Here It is evident that the putrifod dn: ^ 
aC^ed foonefl^ and was foonelt txhanlled. It fi • 

irom this, that c.irboii only acts as a manure when in a 
particular fiale of combination; an l l^'ib ftatc, what- '' 
ever it may be, is c\'idciilly produced bv piitiefaction. 
Another experiment of the fame chemift renders this 
truth ft ill more evident. He allowed lliavings of wood 
to remain for about ten month« in a riioKt place till 
they began to putrefy, and then fpread them over a 
piece of ground byway of manure. The tirft two 
fubftances which form an effentiai part of the food of years this piece of ground produced nothing more tlia 
plants ; though it has been long remarked that certtm others which had not ^en manured at all ; the third 
falls are iifeful as manures. year it was better, the* fourth year ftill better, tlic 

13 Water, then, and earths, and perhaps alfofalts, mth 3’ear k reached its maximum of fertility; aber 

form a part of the food of •plants. But plants contain which tt dedined oonftantly till the ninth, when it wa.s . 

carbon, which cannot be derived from any of thefe fub* quite exhiiMftedf.. Heit the effeft of the manure!},. ' 

fiances ; confeqiicntly fome fubftance or other beGdes, styidbntly dqicotkd upon iu progrefs in puirtfadiiou. " * 1 • 
which contains cariwB, mull coniUtiite 'C part of the :,/Mow what is particulw ftate into 'which carbon 
food #*f^lant8. / • ^ r .mull be liNlucfd before it be Gt for the food of plants 

jobert mixed together the four; j^earthst^l^^ fobjed has never been Examined with attention 
aliiji ^ffia, lime, magnefta,. hi. |be different comblnalicms of carbon having been in a 

conftilute a fertile foil; moi^c^fi%thcro witW f overlooked. And yet it m evident, that 


547 

Ve..'rr 4 - 


MM. 

‘V'fft-'.i 

eui#. iiv.' 

* ‘(J*; 


water, planted feveiid' 
his plants 


imt 



■by so accurate examination of thil'c combi- 
^•/.and b thorough analyfis of manures, in onlcr 
'fi^ver what particular combinationB of cm bon exil^ 
em, and in what the moft efficacious nidnuuH rii- 
I the reft, that we can exped to throw compltie 


WhiW . . 

nuiGcbtitf 

a particti* 
UrlUtej;.,^j 


aetf; 
of carbonl' 
of Mr Hail 
lures I 

fc of putrefaAioni 


[^^^hl.upon the nature and ufe of nianures, ore of t!)c 
important fubjefis to which ihe farmci i*iin (brt(a 
'hiir attention, Wc know, from the experiment.'; of Mr 
ijtible Haflfenfratx, that all thofe manures which ud wlih ciVi- 
and celerity ermtatn carbon in fuch a ftate of com- 
lotion, that it is foluble in water; and that tlie efti- 
ined cacy of the manure is proportional to the quantity of 
^)^h, carbon fo foluble. He found that all effii^icious itia- 
■vhtfresgave a brown colour to water, and that the wjster 
when evaporated, left a relidiium, which 
'. confifted in a great mcafurc of carlion *, He oblerved, /A'*/, p* 

(,< theft 'too, that the (oil which gives the drepeft colour to wa- 56. 

_of vCi* ter, , or which contains the greateft quantity of caibnn 
ibiuble in water, is, other things being the fimc, the 
P'W jhoft . fertile. 

1 ;; *nu8 is n^, however, to be underftood without Ilmi- 
,Ution ; for It is well known that if wc employ excel- 
It 'five quantities of manure, we injure vegetation infUad 
;at promoting it. This is the reafon that pl.uitH will 
Kd^. not* s| Mr Duhamtl found by experiment, vcgcuite in 
fiiturated folutions of dungf . f 

quantity . .. '-One of the combinations of carbon which in folubic 
Ipenments in urster, and with which we arc bell acquainted, is car- >11, J 
^ jU' ma<- ^bbnio ac^ It has been fuppoied by many plnlo- not carbo-' 
to their df^/;fof^rs> ptt^whrfy by Mr Seuebier, that tbib 
4^. fupplic 

aking 1 


tlil. me acid 

jfob!^;te ^tr,. fupplics plants with a great part * 
tffliiSiSji aint^O^ 4 hefr’ I H a i lKSn^ > . But rot Haflenfraez, on making the cx- 
periiisrat^ - 


. . . ^ . hat the plants which he raifed in \va- 

pt^ot the tame ftiiKioxipa^ me w wtiara miiBiife ter, impregwted with carbonic acid gas, diftcred in no 
of dung and ftinw highly putreftedt tho other whit the refpcA fiopa .grew in pure water, and did 

fame mixture newly miidc» aiid;the ftraw atmftil freflii .not contain a particle of oattMU which had not exifted 
fie obferved that, during the firft ytiff the plants which in the feeds from which they fprung p Tliis experi- lum.xuu 
grew op the land manured with the piitreft^ dung, pro- meat proves, that caibonic acid gas, diftblved in water, r-^* 
duced a much better crop than the other ^but w fc- does not fetve as food for plants. It appears, however, 
cond year (no new dung being added), 'the ground from the experiments of Ruckert, that when plants 
which bad been manured with the iinputrified dung growing in foil are watered daily with water irtipicgiia* 111 

(ame. thing look place ted witli 


produced the beft crop;^ the fiime.i 
the third year ; after which, both feemed to be equally 


carbonic acid 
when this watering is onuxted 
3 ^^ 


gas, they vegetate fti/lcr than** houeh 
He pl-intud two 

in 
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in pots of equal di-iicnfionR, filled with jj^arden ir.ould. 
One of tludV was uMterril almoil cLiIly with dill illcd wa- 
ter, thi nthir with water, every ounce of which was 
impvtjMMtecI with hall a cubic inch of carbonic acid 
jras. Both were placed in the oj>eu air, hut in a fiiua- 
tion will re they were lecure from rain. 'Fhe htan treat- 
ed with the water impregnated with carbonic at id j;ii8 
up peat id above giound nine days befoic the other, and 


SUBSTANCES. BarcL 

Since the food of plants miifi lie in a fluid (late, and 
fince no plant will live if it he ilcprived of moiilure, we 
may conclude that all its food is prcvioidly difiolvcd in 
water. As for the caibon, we know, that in all a^ive 
manures it i^in fuch a itate of combination, that it iiwiccr. 
folublc in w'ater. We know, too, that all the fuks 
which we can fiippoie to make a part of the tood oT 
plants, are more or Icf) iolubJe in water. I.ime alio is 


ylfinau, 
l 7 Sb. It. 

3y9. 


* liJ. 


A Vti'j. 
Jrnh 7 , 
V. f. 


produced 25 beans; whereas the other pioduced only* folublc in water, whether it he puie or in the Hate of a 
The fame experiment was tried on other planta fait; magneiia and alnimna may be rendered fo by 
with equal fuccefb f. This fhews us that carbonic acid means of carbonic acid gas ; and Bergman, Mncic, and 
gan is fomthow or other uftful to planta when they vc- Klaproth, have fhtwn, that even filiea may be dillhlved 
get ate in mould ; but it gives us no information about in water. We can fee, theiefoic, in general, though 


Its mode of acting. Some foils, we know, are capable 
of dtcoropofing it ; for fomc foils contain the green 
oxyd of iron : and G.idolin has proved^ that fuch foils 
have the property of decornpofing carbonic acid gw*. 

• Indeed almoil ail foils contain iron, either ii> the ftate 
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we have no precife notions oF the very combinationir 
which are immediately imbibed by plants, that all the 
fttbfiances which form eflentinl parts of that food may 
be diflblved in water. 

15. Since the food of plants is irtTbibed by their roots Tffrt&ror 
(>f the brown or the green oxyd ; and Beaum^ has in a fluid ftate, it nruift exill in plants in a fiufmdlate ; fluid, 
fhewn, that oils convert the brown oxyd of iron foto and Unlefs jt undergoes alteratiooa cag^jpfitiou 

, the green f. Now dung contains a quantity of otlp juft when imbibed, we may exped to find it the 
■f fiihdance ; and this is the cafe alfo with lich foils. One plant unaltered. If there, wnyc any method of ol 7 . ‘ 
uic (if rT.aniires, tlicnfore, may be, to reduce the broWn ' laittlfig tlus Md food from plants beforedt has been 
oxyd of iforf to the green, that it may be capable of altered by them, we mightily ft it, and obtain by 
drcampoi’ing carbonic acid gas; and the carbon, thus thtit H ttbre of the 

prccipjLattd, dDubtkfs enters into feme new combiaa- 
lion, in which Hate it fervesas food for plants. plan 

Mr Humbolt has lately proved, that foils have the ^)um>i(;}s |ibfpd|^ 

properly of abforbiiig oxygen. It can fcarccly b< ■ ' 

douhtid that this abforption has an influence on v^e^ tiponimll^^^ 

tation, efpecially as watering plants with weak folutlons p^tteei 'ill 

ol ox y. muriatic acid acccleiatca vegetation*. But we avoki 
know too little of the fubjeft at prefent to be able to ibod ' 

Ipecify precifely what thst influence is. ^ the rojCft)^ 6 . 

14. Since the only part of plants which is contigu* If tt^acOjBdL 
ous to the foil is the root, and fiuce the plant penihes being 
wlicn the root is pulled out of the ground, it is evident oigat«kJ|Riin^1^^ 
that the foo<l of plants mull be imbibed by the loots; 

When we examine the roots, we do not find them to 
rontaiu any large opening. Tl'C paftages by which the 
food enters are too frtiall for the naked eye. This (hews 
!s, that the food can enter plants only in a fluid ftaUi with the ■ . 
and that cqnfequcnlly every thing which can be render- cbllfail^ 
cd ufiTul as food for plants muft be previoufty in a fiato ' thtfe 
if foliuion, food 

It feems mod probable, that the whole, or the great- vegei 
c!l purl of the food, enters at the cxtrtinuies^ of the, afceDdillij|[^ 
roots ; for Duhamel ohferved, tliat the portion of the 
(oil wliich IS fooneft cxhaullcd, is prccifely that part in 
which the greatcil number of the extremities of roots 

lus|. This (hews us the vetfon why the roots of ^ 

plants aic continually increafing in length. By this fecKl, and orthe efaiages which take place durTng vfg< 
means they arc enabled, in fome meafore, to go in tation, is m analyiis pt the fop. The fop isinoft abul 
quell of nourilhment. I'he extremities of the roots daot dviiag the iptihg. At thst foafoih if a cil^ 
feem to have a peculiar ftruduie adapted for the im- made ti^gh the bark and part of the wood of ftne 
bibing of moifture. if we cut off the extremity of trees, the fip out very profafoly. The tKct 
a root, it never mcrcafes any more iit length : there, are then foki to By this contrivance any quan- 

fore its ufc as a root has been ir a great meafure de« tity of fop we think proj^r may be coUeded. It i$ 
ftroyed. But it fends out fibres from its fldet which not probable, indeed, that by this method we obtain 
ad the part of roots, and imbibe food by their extre- the afcendtng fop in aft ita purity : it is no doubt 
mity. Nay, in fome cafes, when the extrernky of a root mixed with the peculiar juices of the plant ; but the 
IS cut oflF, the whole decays, and a new one ia formed lefs progrefs vegetation has made, the purer wc may 
in its place. This, as Ur Bell informs us, is the cafe exped to find it ; both bccaufe the peculiar juices mofi 
with the hyacinth f* ■ be in much fmallcr quantity, and bccauic its quantity 

" ' may 
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cjjcta* may be fup^mfed to be greater, Wc fhoiild therefore Although Mr Vauquelln mail*: two <li{r(.rcr»r anaU ftii 
tion. examine the fap as early in the feafon as pefTiblc, and of this f^p at different , it inipcjiiU lf to drjw 

at all events before the leaves have expanded. any iViihU^toiy ( onclolioiis tlicm, iis lie lia rot 

For the moil complete i'ct of txperimenrs hitherto given uk the •if ihe iiii. ridknt.^. Jt Kuj, 

made upon the fap, we aie indebted to Mr Vanqmlui. clear ib.il il e pa tan wcic l oiiibinei] 

Au account of his experiments ‘has been publilhed in th€r;^for tlie fap tafted the infufion of oak b:irk. 
thb 3 ill voltime of the Annales de Chlmie. He lias iie- The quantity ot eacli i.t lindc ingredients incrtalcd 
gledtcd to infonn us of the Itatc of the tree when the vi srctatioii lidvancui ; for the colour tif the fecrMul i'ap 
lap which he analyfeJ was taken from it ; fo that we ci>lJe»fled later was much deeper than that of tl»e hrit. 
arc left in a llate of uncertainty with refpeft to llie pit- I his fliews us that thefc ingredients v^ere produced by 
rity of the fap : but from the comparifoii which he has vegetation, and that they did net form a part of the 
put it in our power to draw between the Hate of the 
fap at different fucceflive periods, we may in fome mea- 
sure obviate this uncertainty. 

He found that 1039 parfs of the fap of the ulmuf 
campcilris, or common elm, were compofed of 
1027.567 water and volatile mattcri 
9 55) acetite of potafs, 

^ i.c6a vegetable matter, , ‘ 

V ^0.8 1 8 ci^onat of Uipc, 
trfome Hi 




. eeefft- 
iion. 


afceiiciing fep. Probably they were dtiive-l from the 
bar k of the tree. Ihe prtfence of alumina, and il «. 
abfence of carbonic acid would fitm to ii dicau 
that aU plants do not imbibe the very fame foo :. 

The fap cf the carpiooa fylveftris contains wuter, 
acetite of potijit acetite of lime, fogar, mucila-. c. vipc- 
tabte eatratt. It eaimot be doubted tl*at the fii:ar aud 




ti. 


tkt mucilage are the produce of vegetation. 

• ybe lap of the bet ula alba, or common birch, cen* 
ISdid^ ^lomc flight tiacea of ,iulphuM: f|bd'mam^^ vegetable extract, acetite tf Imr, 

TSWST ‘ of alumina^ 

On analyflng the are curious, a>*d certainly ntld to 

fon, Mr Vauqoelin mciflon of our notions concerning the i.^cd i f 

:pl|lt)|t8; but they are not decinve cno']'.;h to entinc 1:4 
Condufions, They would fecin to fhew, liilicr 
X th]M:> acetite of potafs and lime arc a part of the fooi! ( i’ 
y 0 lAt» Or at Iftft feme fubdances which have the pru- 
pcHy of fi&fhing thde combi nation:;, 
r, 'U&Tbcfe experiments lead to the i-cnclnjon 
idstOoa ocid forms a component part uf tlie fap. Now 
^ It is not cafy to fuppofe that thn fubitacce u 
" abforbfcd by the roots in the Hate of acetous acid. The 
'' ihinf tnigbt be determined by examining the mould i 1 
whi^ plants grow. This examination indeed has been 
. performed} but no chemiil haa ever found acetous rod, 
V at in any ftnfible quantify. Is it net probables 
‘ tbetif that the food, after k is imbibed, is Iciuewhfit 
aabdHied tod altered by the roots J 11 what mauiitr 
tbia h done wc cannot fay, as, we know very littic 
ifeout the Wcular ftru^iire of the roots. Wc may 
cbaclnde, however, that this modilrcation is ntaiiy the 
fame jn molt pl&nU; for one plant maybe eografted 
.^on another, and each coirtinuc to produce its own tx- 
eviiar prodiiOs ; which could not be, unlefs the prcjxr 
fubftanccs were conveyed to the dlgrilive organs ol all. 
There arc ievcral circumftnncc^, however, which reiH!i:r 
..thft roodifyixrg power of the roots fomrwhat probnbir. 
•Tho ftrongeft of thefc is the nature of the ingredie nts 
{bond in the fap. It is even poflible that the roots 
and may^ by fome means or other, throw out again fome 
i^o acdi^ j^t of the food which they have imbibed as exert triin- 

which kimIct* it pn*]^ hfc «f .. hat been iWIp^td by {eveinl pli) liolu. 

jk Pert of tho iMgttthle nittW^ wiill |ira^piMt^ th^ ore fevcral circiimlUnccii which render 

i^tbe fap byaloohol. . It known that fome plant, will 

gu^y. NoWg«iMwekiiOwiircip<iDdiicedtnr,cg9adW'''*hot wgetate «^'«ftcr otbett; and that fome again vc. 
Toe iap of the fiwiu fylntb^. oc bcce^ Cpatahli^ geute onulwty w^t when planted in ground wheie 
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the following ingrediCDti. 

Water, 

Acetite of lime with cacdi of acid^. 
Acetite of potafi, 

Gallic acid, 

Tan, 

A mucous and cxtraAivc matter, 
Acetite of alumina* ^ 


eeirtam planU M been giow'ing. Thefe faas, with* 
out doubt, may be accounted for on other principles. 
If there M any eacremeniitioiis matter emitted by the 
roots, it is much more probable that this happens in 
the left ftage of vegetation. That is to fay, when the 
food, after digeftion, is applied to the purpofes which 
the root requires. But the fad ought to be fupported 
by experimenti, otherwife it cannot be admitted, 

17. Tho 
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17 ' T}»e flip, an Dr Hales lias (licwn afccnds with ^rmc far to overturn it altogether, 
onriiicrahlt^ Fotce. It iflued dmtngf the bleed 


. a v^Tv V 

Stilt “'J? feafMi with fijch inipctiiofity from the cut cud of a 
vine hr. inch, that it fupported a culuinn of mercury 

3' 1 *• 

£jp alccutls |sj(,w what ib the particular channel through wh’ch 
the fip afcendH, and what is the caufe of iIk" ft • cc with 
which it moves ? Thcfc arc queitions wliich have ex- 
cited a fpeat tleal of the attention of thole philoibphcrB 
who have made* the phyfiolo^ry of ve;T;ctabJe.’. their par- 
ticular iiiuiy ; but the examination of them is attended 
with fo many difficukica tliat they are very far from be- 
in^r decided. 

It ia certain that the fap flows from the roots to- 
wards the fummit of the tree. For if in the bleeding 
feafoii :i number of openings be made in the tree, tlie 
fap btrina firil to flf.w from the loweA then 

from the lowed but onc« and fo on fucceluvely» till at 
hd it T.'.akt s its ?ppearancc at the higheft of aU* And 
when Duhamtl and lionnet made plants vegetate in 
rolciufd hqilOTS, the colouring matter, which wai de* 
p'lfirrd i:i liie wool, appeared hrd in the low'eft part rf 
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For he found that Veaeta-r 

thefe woody fibres arc divilible into finallcr fibres, and 
ihcfe again into ftill fmaller ; and even, bv tlie alSibmcc 
of the bed microfcopcs, he could find no end of this 
fubdividun Now granting tliefe hba's to be vtlfcb-, » Ph/ijut 
it is fcarcely pofTihle, after this, to fiippofc that the jap‘/" J^rbtes^ 
really movcb through tubes, whofe diamcleis arc almoit*’ ■57* 
infinitely fmall. I'lierc are, however, vtdTcls in plcints 
which may eafily be didiiiguidied b> the help of a fmall 
microfeope, ind even, in many cafes, by the naked eye. 

Thefe were fecr, and didinftly deferibed, by Grew and 
Malpighi. They confid of a fibre twided round like 
a corkferew. If wc take a fmall cylinder of wood, 
and wrap round it a (lender brafs wire, fo clofcly that 
all the rings of the wire touch each other, and if, after 
this, wc pull out the wooden cylinder altogether, the 
brafs wire thus twilted will give us « very good repre- 
fentation of thefe veflels. If we take hold of the two 
ends of the brafs wire thus twifted, and pull«them, wc 
can eafily draw out the wire to a coufidcrable length. 

•In the/amc manner, when we lay hold of thc^ two oc- 
tremities of thefe ye(re}|> we can draw them ouf PTi"' ' 



till- wDod, and not through the bark of the tree : for a. 
plant continiuF to grow even when ftript of a great 


the 

, . , « in the 

p'\ri o! Its bark ; which could not happen* if the fap > more* bdmeiOQi , 
aic< pclc i through the bark. When, an kicifion, deep „|that ' 
tiuMigh to pt nclr^te the Irirk, and even part of the 
wood, is earned quite round a branch, piovided the 
wound be covered tip from the external air, the branch 
ermtinnes to vegetate as if nothing had happened \ 
which could uoi be the cafe if the fap afeended beCwten 
the bark ami the wood. ^ It is well know'n, too, that 
in the blcedint* fcafon little or no fap can be got fromi 
tri-e imlcfs our incifion penetrate deeper than ihc bark. 

Not Vy the If the fap afctr«lcd thro* the parenchyma of plants, 

^A^ciitny- gp pb)(:>ologifia have (uppofed, fince there is a 
' communication between every part of that organ, it i$ 

, evidrnt that the tree ought to bleed whenever any part 
of the parenchyma is wounded But this is not the 
cafe, Confequcntly the fdp clocn not sfeend through 
the parenchyma, Bcfides, if the fuppoiitiou were true,- 
tlu fdp, from ihe very ftrur^iuc of the parenchyma, 
mull afcnid ia the fame manner ab water through a 
fporge ; and in that cafe could not polTibly pofltfs the 
force vnth which we know that it afeendi. But if the 
fap is not found in the parenchyma, as is now well 
known to be the cafe, it mull, of neceifity, be confined 
in particular vefleU ; for if it were not, it would Un* 
doubtedly make its appearance there. Now Whatare 
the vclfels ihiuugh which the fap.afcead8 ? / 

But in vcf- Grew and Malpighi, the firtt philofophcit who m* 
jiJa, mined the ilniftiirc of plants, tt>ok it /br 


sfrtndfl. 

',»v ■ 

!ilae.prtffun? 


- th< ie»tty of the 

up; wHicbi>]|CC(trojn^ the*plant io tlteHypitneft 

Rate of . ;VCT, vghc^wjpour. Bpt thit.opiniqn will ® 

kcar: ihe/fligW«ft^>imninMwn;: IrUpighi 

It* who «**. that the ftp W«» to«lcut) by Uie ooniraaioSin4H^* * 
grantea.that dil^ida of .the .ttr.«ont*in«Kl in the air vfjifch. "iBat 

tr^hea^ arc air vevfels, 
could only afeend’ 

‘.place; which is 


a tube ; and fuccctM^ing cbm vers have been cquajlly iin* 
fucccfsful. 'Fhc conjct^^ure therefore of Malpighi and 
Grew, .about the nature and ufe of ihcfe fibres, remains 
totally unfupported by any proof. Duhamel has even 


.were to Wave every 
— -jvvuuu «>. iKM kiiiu, lUF by pothefi* would not at. 
Mont for th« circulation of the fap, unlefs the lap vef. 
^9 be provided with valve*. Now the expetimenta ot 
Hales and Uu^mel ih«w that no valve* can polfibly 
e«ift in them. For branches imbibe moifturc neatly 

equally 
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fq-.nlly by eitbcr end ; and confequenlly the fap moves 
with equal facility both upw»-\rcls and downwards, which 
~ It could not do were there valves in the vifrels Bc- 
fidcB, it is known, from many experimenis, that we 
may convert the roots of a tree into the branches, and 
branches into tlsc roots, by covering the branches 
with earth, and expo.nng the roots to the air. Now 
this would be irnpoflible if the fap veffcls were provided 
with valves. 'I'he fame remarks overturn the hypothefis 
of Mr de la Hire, which is merely tlrat af Malpighi, 
cxpTtfTed with greater pret-ifion, and with jvgr<.aicr pa- 
rade of mechanical knowledge. Like liorclli. he pla- 
ced the afeending power of the fap in the parenchyma. 
But his very experiments, had he attended to them 
with care, would have been fufficient to (hew the im* 
perfe^lion of his theory. 

• The greater number of philofophera (for it is need- 
lefs to mention thofe who, like Pettaubf had rccoutfk 
to fermd’iJtation, nor thofe who fnlrcdii^ibe weight. 
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It has been demonftrated., that tlie heights to which 
liquids rife in Lapillary InbtF, are iTsvc’iilv as the dia- 
meter of the tube Cfiiihqucnlly lla* fstiLiiLT the dia- 
meter of iIk tube, the grratcr Is tlrj hii'Jit to which 
the liquid wmII rife. Bur the partK.lcfc of water are not 
irfiiiRrly fmall ; 'i!uT<-f«jr€ whenever tne dian.cttr of the 
lube is diminilhed beyond a certain iije, water cannot 
afeend in it, becaui't its particltii aic now larger than 
the bore of the tube. Confcqucntly the rife of water 
in capilhary tubes mud have a liaut : if tliey exceed a 
certain length, how fmall fotvet their bore may be, wa- 
ter will cither not rife to the top of ihim, or it will not 
enter them at all. W« have no method of afccrtainiiig 
the precife height to which water would rife in a ca- 
pillary Cube, whofe bore i# juft large enougli to admit a 
Pngle particle pf, waiter. Therefore we do not know 
the Umit of the^ hiright to which water may Ije rn fod 
by capillary attraftion, -But whenever ilic here is di- 
imiuftied beyond a eertain fizc, the quantity of w'atcr 


ss^ 

Vegeta- 

tion. 


piiUry bodiei and .liquids t > 


u action 


foUd^bod^ei 


of the atmofphcrc) have afcHbed^the mofidn of the ^hich rifei in it is too fmall to be fcnOLIc. V/t can 
-,^v to rr sfUlarv attraBtcn^ ‘ . , . *f ‘, • tfeeftain the height which waitr caiipot exceed 

roil'c l to There exift» «.eerta|A'4Ui:!l^ioto'> folU. tube, beiore this h.ppcn. i ami it' any pet- 

j.._ .♦ -ji ^ height is iu>l nearly 

to the leitgih of the fap vdTeU of many plain<). 
oH'tbiSt we fee in many plants very Ion;'- 
i^;^'>fip.;yeflel,, of a diameter too large foi a liquid to rile 
'Mil them a ftngle foot by capillary attrawtiun, and j tt the 
:;ttpi.I!ifcs in them to very great heights, 
y;;' ;|f any jKi-fon fays that the lap veflcls of plants gra- 
* ail^y, dimiuilh in diameter as they afeend ; and iluii, 

. .Ilf <;fPtlfeqi|eRce of this contrivance, they art oreciidv 

‘ — - ' a r >11 . * *, ' 

c ll.mding 
irvoir for 



it* ' it.tMS jftdefioite number of capillary tubes, one 
;W; Mipoo another, the inferior ierving as a reh. 


the fuperior ; we anfwcr, that the fap may afcti.d by 
Aat i^ank to a conlideiable height ; but certainly not 
[ttl dti any greater quantity than if the whrde tip vclftl had 
b.heith prccjfcly of the bmc of its upper cxtiemiiy. For 
. ’jtb'e quantity of fap railed mull depind up m the Lore 
upper extremity, Uccaufe it rnuft all pals through 
vft that •xiremity. The quantity- of fap, too, uu that 
{uppolkton, muft dnpinilh the xkithcr we go from the 
root, becaufe the bore of the fcip vc/lcU is condant* 
dtmintfliing ; the afcruding force mud alio diiuinifh, 
e[^^^-bec^re it is, in ail calrs, proportional to the quiir.iiiy 
* al ' of Wiater raiftif. Mow neither of ihclc, as Dr Haled 
hai^demonftrated, is true. 

' But farther, if the fap moved only In the vtuTU of 'r 1 I'cfU* 
ptapU by capillary attiartion, it would be fj hw lioin^^d. 
ftoWing out at tlk extremity of a hrancli. with a Iltcc 
, to overcome the pieffurc of a aiiumn of ^aitr 

_ that it could, not flow out at j-11. It 

Jiis force be gteSatA linmilBUe in that cafe for any fuch Uiing as 

pkfticles of the iiauidt part enteri Uiedfi^ ever to happen, 

tiiiuesjto enter, tm the qiiltftJity " If iir*taW p wpilUiy tube, of fuch a bore that a 

film the" tube juft e^<lala,;by ^ k fix . Inches, and after the liquid lias 

of capillary attraaibw bftweim;4he tObe aM ; rikn to its gi^teft height, break it Ihort thtec u.jKts 
ijuid, above the cebefion of the fiquid. /The quanljiiy from the bottom, hone of the. liquid in the umU^i- h.df 

of water therefore in the tube w^pteliy nearly the qiea* flows over. TS\t lube, thuo fconened, cgntiiiuts. ii- 

fum of this excefs ^ for the altriding fiknr i# problbly^ deed full, but not o Bugle particle of liquid ever ifcapcs 

very laihpte. from it. Awi how is it pclliblc for it to ifcapt ? The 

film. 


tkxnfid] 

If fit uam 'lit 
This Bttn''attmifta .Hk' 
ifrthii ‘ 


(g) The aflicn of all the other films, of which the tube is compolcd, on the water, as far as it is meafured by 
its eftert, is nothing at all. For every particle of water in the tube (except thofe attrarted by the unJermott 
film) is attrarted upwards and downwards by the bmc number of films ; it ia therefore precifely in the fame Hate 
M it it were not attrarted at alL 
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WpcH- film, at the , cxtr.'n .ty c f the lube, inufl ccrtamly 
have Jis 311 ;itira.^t!t)]i iur llin lic^r.iVi as ilni liim 

* ^ " at the I'f.nd' txtrcni'iy. As pirt ui the li.juM ih within 
its (liltdiicc, and as there is no nait ot the 

lube ahovL to coiintcibalancc this attrac»ii'>ni Jt itiiiIl of 
ntvrnhy attraiH the liquid neareft it, and with a^'iue 
fiilTieieiit to rounterbalance the attrueticn of the undcf- 
rnoPi film, how j.;reat fiwrvcr we may iiippofc it. Of 
coiiife no liquid can Lc forced up, and oonrequently 
none can flow out of the tube. Since then the fap 
' flo'ivt out at the upper extremity of the fap veffcls 
vof f'iantii, wc UTt* abiolntcly certain that it docs not 
afcoiid in them merely hy its capillary attra£lion, but 
that tin re ir fomc other caufe* 

It U irnpoffible tlicrefore to account for the motion 
of the fap in plants by any mechinical or cbmical 
rninciplts wlritever; and lic^who afcribcs it to thefe prin* 
I qilcR Ins not formed to hlmfclf any clear or accu- 
late conccpiioii of i!ic fuhjca. Wc know indeed that 
liCi^r is an Hpeni { for l)r VValker found that the afcetii 
of f>.n is much prom^itrd by heatf and that after it 
haJ beirijn to How from feveral tncifiona, cold rnadc it 
<rivo ovei flowing fiom the higher oriticca while it COn* 
* h iiriii*‘d inflow at the lower*. But thia cannot be 

1 . ^^vin < to ihc dilatin;:^ power of heat ; for unlcfs the fip 
vcdvlsof nUnts were furnifhed with valves (and they. 
Iiavc no V nlvcs), d»hu.iLion would rather retard than 
pi jriiol- tl»e iifccnt of the fap. Confcquently the effeift 
e f li ' it e.vu ^ivc us no alfilUnce in explaining the afeent 
of tils' lip unoii mechanical and cliemicaf principles. 

The ^ iTcls We 110111* therefore afciibc it to fomc other caufe : 
muft Lilli. tbemlclves mull certainly ad. Many philo- 

' fophers Invc feen the neceflity of this, and have accord- 

iiijrly ;iftrli)cd the afeent of the fap to irntahilUy. But 
the lirll peifou who jrave a precife view of the manner 
in which the vefUls probably a6^ was Sauffurc. He 
i np'.jofes that tlic lap enters the open mouths of the 
vt !f. U, HL tlie extremity of the roots ; that thefe mouths 
tlien conrrHcl, and by that coutraftion propel the lap 
npwaidi; that this contrail ion gradually follows the 
hip, piithiiig it up from the extremity of the root to the 
jmiiirii of the plant. In the mean lime the mouths 
arc veciiving ne'.v faoi which in the fame manner is 
f Vfiyr. pn lud upwards I- Whether wc fiippofc the contrSC- 
.jlaco precifv-ly in thi> manner or not, we 
! 'T'‘ ^ rill fcavrjy deny ih-it it mull take place ; but by whit 
" menus it is impo'fliblc to lav. 'riievagcnls cannot pre- 

t He'y rcieinbl; the nuifilea of anim.il»» ; becaufc the 
wluile tube, however cut or maimed, ttill rctams its 
conirai^tiiig power, and bci Hufc the contra^ion is per- 
fonr.rd with Kpidl readiiiefi in every dirci^ioiu 1 1 is 
evident, however, ih.it they nm'd be the fame tq kind. 
Perh?’)^' the particular ilrutinrc of lllC vcfFdt ftSSy fife 
them ior tht ir olfac. Docs niig after ring COnUsd its 
cliimetLi ? 'riie contiading agents, whatever they arc, 
feein to be exciteil to stt by Ionic fiimulus communi- 
rated to ilum by rhe fap. M capacity of bring ex- 
cited to action is kimwfi in phytiology by the name of 
;/r//riA//V/v; ami llure are not wanting proofs that pbnts 
are pofltflVtl of it. It ii well known that djffcreut 
parts of plants mo t ceitaln ihhfl mccs aft'upoii 

them. Thus the flowirs of many plants open 8t fun- 
rife, and clofc again at night. 1 .inn j*iis has given us a 
Jilt of tVfc plants. JDcs Fontaines has Ihewu that the 
flamina and antherJt of many plants exhibit diliinft mu- 


but 
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tionsj. DrwSmith has obferved, that the ftamina of Vegeta- 
the ba liberties arc llirown into motions when touched ^ 

Roth Ins afeertained that the leaves of the diofera ^ 
longifolia and rotiiiidifolia have the lame property. MrPjr. j 7S7, 
Couloii, too, who has adopted the opinion that the f 
ini)tiou of the fap in plants is produced by the contrac- 
tion of vcITcls, has even made a number of experiments 
in order to (hew this cOntru^ion. But the faci is, that 
every one has it in bin power to make a decilivc expe- 
riment. Simply cutting a plant, the euphorbia peplis 
for inftance, in two places, lo as to fepanitc a portion 
of the ilem from the reft, is a complete demonftration 
that the veflels adiially do contract. For wlioevcr 
makes the experiment, will find that the milky juice of 
that plant flows out at both ends fo completely, that if 
afterwards we cut the portion of the ftem in the middle, 
ito juice whatci^cr appears. Now it is impofliblc that 
thefe phenomena coiud take place without a contrac- 
tion of the veifels ; for the vcflels in that p 9 vt of the 
(Icm which has been detaehed cannot have been more 
than full"; and their diameter is fo fmall, that if i ^wcre 
to continue unaltered, the capiHary altra&ion wmdS ' 
be more thao . folBcient contents, and 

coaf^qaent^ e'drop:^e^ii|)d^,j|p^out. Since, there: 

forcibly^ ^ 

It feeqM 

to. eontriift by.: 

Coul(HKbhd<i9h ^ 
fVrvatl^ of 
He fottdd.tlbft 
moch^f 


I 

the 

this ' 

fceii 
»od 

it flotrt’’ 

appears fit'll 

much 
of thc: 
thatj^fl, 

sboVeV^- 

■The _ 

; in all ^Hedyri^,,''wh6;hascW 

mihe^'flie ^<[ry gvest fcems 

to coibnder rthil^JM^ druaure with the tKa- 

cbev, juiee is intfdy known by its co|%ui* 

In fo^,{|i[aots it isgrem, iafinfle 
idi m^ny milkir- It cannot ^ doubted tbit its mo- 
tion in the vcfTels is performed in the fome way as. that 
of the fap. . , * i4t 

19. ft, appetrii then, that the fop afeends to thc|''^^^ 
leaves, that there it uudeigMf certaiii aUeratiouK, ahd ^*''^** 
isconvcAed luto' the peculiar juices ; whicli, like tlus 
blood in animals, are afterwards employed in forming 
the various fubftances found in plants. Now the changes 
which the fap undergoes in the leaves, provided we cati 
trace them, muft throw a great deal of light upon the 
nature of vegetation. 
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Ko r^ofler Iws the fap nrnvetl at the leaves, than a 
> . ^rcat pait of it is thrown oif by evapomioa. 'I'lie 

' ijaantitv thus pertpired bean a very c^reat prc>p.)itK)n to 

Virtof the the inoillnrc imbibed. Mr Woodward found llmt u fprij^ 
lap per- of mint in 77 days imbibed fljraiua of water, and 
its wei;.dit wai only increaftd i5 LMaiu'?^ ; there- 
fore it mu!l have ij;ivcii out 25.^3 );{raini. Another 
branch, which wel^died 127 jrraiiis, increafed in weight 
12H, and It had imhihed 14190 grains. Another 
fo‘ig, weighing 76 grains, growing in water mixed 
with earth, incieafcd in weight l68 gtainp, ami had im- 
bibed 1071' graiii.s of water. Theft expcninents de- 
monllrate llie great rpianlity of matter which is con- 
rtar.dy Icaviiiv' the plant. IV ILdeR found that a cab- 
higf tranfmittcd flally a fjuantily of moilhirc equal to 
about half its weight ; and that a fnu flower, three feet 
high, tranfinitted in a day lib. 140^. avoirdupois f. 
He fh^wed, that the quantity of tranfpiration in the 
fiaie plant was pioportioral* 10 the furfaee of the leaveSf 
Hutl that when the leaves were taken oiT, the tran'fpira- 
ne.irly ceafed J. By thefe obfcrvatlons, he dc« 
moiiilrated that the leaves are the pr^ns of tranfpint* 
tion. He found, too, that the trani^mtipa vTas near* 
ly confined to the dayir very Utde takin^^ during 
the ■ night ( ;; by heat, 

NfiSukt f Ouet- 

^ r,/j dlWt'tirfiW’piration 

The 

' .wyr trsifl&iftLd; ihdiVifafon is 

, fap, if ^ 
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o-periment into a IvUtle of water, while the ^'.thrr cr.ih 
containiiig all if? leaves, was thrull into a vci y l.i- ■;«: 
g'laftt globe. Tlie apparatuii was then txpohd to I'l 
fuiilhinc. The quantity imbibed wa^i known txa'iir 
I)y the water wbicli diJappeiiud from tfie bottle, anrl 
the quaiitity t’'aijfpircd was judged of by the Irqui I 
which ciiu L'iiied and trickle i dowu the fidcs of the 
ghfb ghjhe. 
his cxucrimentB 
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J’lie follow ig table exhibits the refult of 


1. 5. 

a.iii 15. 


rhmts. 

Imh'iheiL 

r^tfh'-rFfl, 


Peach 

lODgr. 7 

35 \<;r. 


Ditto • 

- 210 

- 9 ^ 


Ditto 

220 

- 120 


Mint * 

- 200 - 

90 - - 

2 (la\s 

Ditto 

• 57 ? 

- I 20 

i'^ 

Rafp • 

. 72s - 

5S3 . 

2 

Ditto 

- 1233^ ' 

- 7 '"*> 


Peach - 

710 - 

29 J - 

- 1 

Apricot 

- . 210 

- 180 

i 

In fome of his cxocriments 

no liqiii.1 at all 

wa 5 cort- 

denfed. 

Pleucc it is evident that the cviant;iv of mar- 
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iCCMinir 
H« 
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ted, or at 
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during 
be gra- 
re- 

'§’^ife two 
of lime, 
iillSater foluble 


, MS' : 

|!Uiiscu% . ‘'Jr|eco^ 

' . tte 

, ' ^ dually' 

^aiqir mfijled ofnei; 

Vt igSrvt' of fulphjat of . 

^ in water, and haying the of tod | grain 

fit matfer .which wasTolublc in ^oohij^ apd apparently 
refinous. He aualyacd 60768 grains of the fame liquidii 
. colleftcd from the vine during the months of July and 
Auguft. On evaporation he obtained 2\ grains of re* 
iidtuiin, co-npofed of } grain of earbonat of tiiiir; i 
grain of fulphat of lime, i gni>n of mueflage, and i 
grain of relin. The liquid tranfpired by the qfier novm 
Enc. JVfr- /ingliit afforded precifcly the fame ingredients 
UJ. Ply/. Scuchier attempted loafcertain the proportion which 
the liquid tnmfpiTcd bore to the quantity of moiilnrc 
pl*nt. But it is cify to fee that fuch 
ity. experiments are liable to too great uncertainties^ to be 
depended on. His method was aa follows : He plun* 
ged the thick end of the branch on which he made the 
8urpL. VoL. II. Part II. 


tef tranfpired cannot be cledu^ed ti-om thde experi- 
ments. I'lic month of the glafi globe flow not U tfu 
to h.W been accuratily clolV:! ; the air wiihin it c<'m- 
iminlcatcd with the external air : ronfcq'iciiLly tlic 
q‘;an.Lity condenf^d mull have depended cnlirtly upon 
the Hate of the external air, tiie hci.t, 

The 6nl i^reat change, then, which takes place upon 
the fap afurnt arrives at the leaves, is the evaporaiicc.i 
of a great pan of it ; coiifeqiicntly what remai is iniil 
Ih 5 very dilfercnt in its proportions from the fip. 

'ilic leaves feem to have particular organs adapted fjr 
tbiwing off part of the lap by tranfpiration. loir the 
experiments of Gncttard ♦, Puha;ncl i‘, and Rnuuei 
(hew that it is pciformed chiefly by the upper furfaccs 
of leaves, and may be ncaily Hopped altogether l:y \ar-./ , 27r' 
nilhing the tipper furHcc. ^ 

The leaves of plants become g-adnally Icfs uiiii hfi;! p 

fit for this tranfpiration; for Senehicr found, 
when all other things arc cqnnl, il.c irai fplrat'ori is*’" 
much greater in May than in Scpirmbcr *. 
the reafon that the leaics aie lencwetl ;i:iniia!ly. 
organs become gradually uii.-it ibr pci forming th«.:r.,;r 
functions, and therefore it i;. nctcHary to renew tl-;rn 
Thofc trees which retain their leaves during the winter, " 
were found by Hales and fucceediug phy il, »!(.;• idi to-"'.?, 
traiifpire Icfs than others. It is now well kiK)\»'n that 
thefe trees alfo renew their leavc.s. 

20. Leaves have alfo the property of abforbing cir- 
Ixuiie aqid gas from the atmufphcrc. 

We arc indebted -for this very fingiibr difcovtry tol-t n- s 
the expeiiments -nf Dr Prielllty, Ilmugh b.e liliiiielf;' '’'. 
did notdifeaver the tuiih, and though he lvcm tt fnfcd , 7 
to ackoowlcdge it when it was pointed out by oi he: m. Il 
has been long known, that 4hen a candle has been .lU 
lowed to burn out in any quantity of air, no candle 
can afterwards be made to burn in it. In the ytai 
1771 Dr Fricllley made a fprig of mint vegetate fo/im 
days in contad with a quantity of fuch air; after winch 
he found tlmt a candle would burn in it ptrhdly 11 ^ 

This experiment he repealed frequently, and found that'* 
it was always attended with the fame refult. • Accord- 
iiig to the opinion at that lime iinivcrfally received, that 
4 the 
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Part I. 


tlie V>urnin;^ of « 1 .- Imyive hy ccrnmu- 

ri!c:\ti»)v( ])M fill'll to h‘ ronJuJc'l trom it, that 
piUM*!', 1 1 altfo' lt 1. 

Ca'h"''i..’ is :n lint l-iljpoC:;! to con- 

taii. J> 'I'n; I /M. ll wj^) r.'tural, thc’^t i’ >iv, l > luppofi* 
th'it il \vnii’(l jilTor-.i nourifltm^nt to plants f.n'o 
V.i'J llic pii'Mf’r'y of pKl i^;I!tori l«oni i-ic at- 

jjio'phf ! t l.)r i’ I'-Ui pnliliiTitid a 1-t ui cx- 

I'ti irnentf/ ; l'\ wi* li !ic‘ citdcavoviicd to fiicw that thw 
wa'i hOdwally tin- raa. 

'I‘h<Tc ixpcrimititfi hidnccd Dr PnVfllcy, in I77^» 
to C 'Pfidc’r tiic with more atieiition. But aa, in 

a.) the f:KPcrirne»/tu which he made, the pi Hits confined 
in carhnnic acid ^.is v« ry foun died, he concluded, 
tfiiit ca’hor.ic acul j^is imt a food., hut a poifon to 
jiIantL. fvli of Mnnchcftei was kd, in 1784 , 

prohjibly hy the c 'ntrarV-iy of tlufe rcfults, to examine 
the liihicH. Ills exTxriments, which were publiflted 
in the Minchefttr 'I’ranf^dfionfi f , perfectly coincided 
with thofi* of D'’ Ptrcival. For he found, that carbo* 
nic acid fo fai from killing plants* conftantly pro- 
TJiottd their growth and vigour. Meanwhile Mr Sene* 
Liii r was occ'ipird at Cteneva with the fame lubjeft ; 
and he pnhlilhtd the icfnlt of hia refearchta in hia Mi* 
vioirrs Ph^fuo-cLyn'tfpiC about the year i; 8 o. Hia cx* 
prrimenn Ihewtu, in ilic clcareft manner, that carbonic 
?rid gns is ufed hy plants as food. The fame thing 
was hppo Ud hy ingmhoufz in his fecond volume. 
The experiments of SaiifTurc the Son, publiThed in 
3 - ..7, have at la(l put the fuhjeft beyond the reach of 
ddj me. Fhiiu a rartlnl comparifon of ilic experimetua 
if tl.ifc j lnlol(ij)h<.Ts, it will not he difReiilt for us to 
dd. (ivtr the vain iis phenomena, and to reconcile all the 
fuiMfig CfrutradiCtioiia which occur in them. The fa£t« 

aie Ub loiltiwfl : 

Mr Saidhirc has fficwn, that plants will not vegetate 
vliiMi totally deprivtd of carbonic acid gfls. 'l*hcy vC* 
g; :-Ci. ind'-cd wdl cnoiigh in air which has been pre* 
>i*/'.(ly dipnvt’d of carbonic ac<d gas; but when a 
iMMi'iiiy of hmr was put into the glals vcfTcl which con^ 
la.'iK* 1 tin ’ll, ihry 110 longer coutinued to grow, and 
iMc kavi.s in a kw davs fell offj. The air, when exa- 
ri.-ind, was Ihiiiul to conlaiii no carhonic acid gas. Tlie 
If, dull of thir, phc'^oniMion i.s that plants wc lliall fee 
afic. ward.s) liavc the p(o\<T of forming and giving out 
t ar^'Oii.'. acid in cc.rt.ai:i eirc iimiUnces ; and this quan* 
Tif j i.s hifTicieni to contlinie iluir vegetation for a ccr* 
tail) time. But it this new formed gas he alio with* 
oKi'vn, b) quicklime, for inlfsnctf, which abforbi it the 
iidfanl il appeals, the leaves droop, and refufc to per- 
toim their fuu^tloiM. C.ubonic acid gas, then, applied 
to the haves of plants, is tJfttiuM to vegetation. 

l)i I’rielllcy, to whom wc are indebted for many of 
the moil impotlaut fads relative to vegetation, ohfer- 
‘vxd, ill the ve-ir 1778 , that pl.iiilB, in certain circiim* 
ffaiiccp, cimiied oxygen ^Jas |i ; md Ingenhoufz very 
foon after difccrvcnd that tins g :»8 is emitted by the 
Icuvts of phnts. and only when they art expofed to the 
bright liglit of diy. Id's nxthod wan to plunge the 
leaves of different plants into vcffels full of water, and 
then expofe them to the iun, as Ifonnet, v,ho had ob- 
ferved the fame phenomenon, though he had given a 
wiong explanation of it, had done ucforc him. Bub- 
bles of oxygen gae very fooii detached ihemfclves from 
the leaves, aud were coUeded lu an inverted glafs vcB 


fcl*. lie ohferved, too, tint it was not a mit ter of Vfycu-. 
ill h’ffcrencc what kind of water was nfed. If the wi- 

for iiiflance, had been iircvi.mfly boiled, little or / 

no oxygen ga* cfcaped fiom the leaves ; river water af „„ ^eget. 
f M'dcd bin little gas; hut pump wutet was the mo!D m &c. 
liroihictivc of all f- 85- 

iScncbicr pioved, that if the water be p-cv'oufly dc- 
piivtd of all its air hy boiling, the leaves do not emit a 
pa»*tich* of air; tint tbofc kinds of water which yield 
mod air, contain in them the g‘eateft qmntity of car- 
btiiiic acid * 38 ; that leaves do not yield any oxygen 
when plunged in water totally deflitute of carbonic acid 
g?s ; that they emit it abundantly when the water, ren- 
dered unpiodudtive by boiling, is impregnated witfi car- 
bonic acid gas ; that the quantity of oxygen emitted, 
and even its purity, is p'oporliomil to the cpiaiitity of 
carbonic acid gas which the water contains ; that water . 
impregnated with carbonic acid gis gradually loics tlic 
property of affording oxygen gas with haves ; anti that 
whenever this happens, all the carbonic acid gas has dif- 
appeared ; abd on adding more carbonic acid gas t feg 
property js renewed J. Thcfe experiments prove, in a I p:ne. 
moft fatisfa6tory manner^ that the oxygen gas which ^hf' 
the leaves of plants emit depejiidi Upon the prefence 
carbonic acid gaai iKat ^ (»rboiiic.acid 

gas, deconipore |ty< gife pttf 

carbon. ^ 

Wc now ' fee w)iy 


rSivhKoAt®?* during 


caHbonie 


pVf. 4.1 


W; 



matUrphnti may 

J;.w the 
th tbc quantity 


flic aciu^^. 
efi'entiaf^geht 
Its agenc5jir<1fii3P 

oxygeib 
fcoot 
If we. 
during 

and that ibeir 
place, ^t 
foil M^hythC; “ 
day. 

It is ai 
acquire t]l4 
which tb<!y' 
carbon' ^pntiiiii^ 

where . ^ 

which thole m the ufuai 

manner, we mlt.percaiye a trery confpicuoua difference. 

Chsptal found that a byfftts, which was vegetating in 
tlie dark, contained oriy of its weight 0/ carbona-^* 
ceous matter; but the fame plant, afler being made td 
vegetate in the light for 30 days, contained 14 th of its ' 
weight of carbonaceous matter *. Haffenfiatz afeer- ♦ Mem. 
tained, that plants growing in the daik contain mn^h ‘7*^ 
more water, and much Itfs carbon and hydrogen, than 
plants growing in the light. Senebiey analyicd both 
with the fame rcfult. Plants growing in the dark 
yielded kfs hydrogen gas and oil: their refmous matter 
was to that of plants growing in the light as 2 to 5,y, • 

arid their moiflure as 1 3 to 6; they contain even one h:df 
Icfs of fixtd matters. 

It is evident, however, that this abforption and de- 
coDipofiiiun of carbouic acid gas dues uot depend upon 

ih» 
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II. V K O E T A B I. E S 

thi' liffKt alon^, 'J’hc nniiircjjf the f4p lias alfo its in- 
flii—.c-i; f'-r HsIltnlV'-tz tb'.md, tiial llit* quaiiM'ty c.'f 
c?.’boji did not iricrcMic when plants vej^tiatiil in pine 
water. Hnc the fap ierms to have wanted that part 
wlilrti comhlnes with and retains the carbon ; anil 
which therefore is by far the mo^ irnorjitrint part id 
the food of plants. Upon the dilcovcry and mode of 
aoplyintr this fiibftancc, whatever it is, the improvc- 
rnent.; In ai|rrit:uhure rnuft in a great meafiiro depend. 

If wo oonfider the dstTcrcnce in the proportion of 
carbonaceous matter in plants vegelatiog in the dark 
and in the ufiial manner, we can fcarcely avoid conclu- 
ding that the quantity of caiboiiic acid gas abforbedby 
plants is confiderahlc. To form an eftimate of it, would 
require a ftt of exptnmiiiita performed in a very diffie* 
rent manner from any liitlierto made. The lleir.s and 
branches of plants vegetating in a rich foil ihould be 
con h red within a large glafs globe, the infidc of which 
oiigiit'to have no communication with the catem^ air. 
A very fmall ftream of carbonic acid gaa (hould -be 
niade occafionally to flow into this globe, fa as ta fup» 
ply the quantity that may appear Ptcai^ry} and there 
ihoiild be a coutrivauce tt^ cany dw tfae.air, 

within the globe tKhcfX; tt. beybqd a certaiti 

, quantijr-. ' ittAoner would 

thisp^rt' of 

. of . 

of.pxygen, 

' '^Yy,ba{ijfiec ^ 

- the . 

) id - the 

'the '• 
car*' 

avea 

gen as tn^irb i , 
property, entis^y*^ 

turje remained t in the C^aia 

experiments of Count 

^mpatiUq with this condpiioii %. thi^.wiH nitlu* 
rally occur to the reader as an anfarmouhtahle pfijecf 
don. He found, that dried leavea, black pqplai, Imres 
of raw filk, and even glsls, . when plunged into* water, 
gave out oxygen gas by the light of the. fun* ^^Bnt 
wlyn benebier repeated thefe experiments, not one 
of them would fuccecd % \ and we have attempted 
them with the fame bad f^uccefs* The Count miift, 
fiave been mifled by fomething which he has not men* 
tioned. 

Thus we have feen, that when the fap arrlvea at the 
leaves, great part is thrown off by evaporation, and 
that tlic nature of the remainder is confidersbly altered 
by the addition of a quantity of carbon : but thefe arc 
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by no' means all the alterations pro 1 'JC?q fan 

i:i the Icavts. 

2 1. will Mot vfgi 1 1*<' iinltf. ■ • I'rc. 

oxy;;i.n t?,4s luve .k*( < 1^ to lli»ir Kavts. 'I’iiis wj-- r.'" 
ilcicd prolublv.* by thole pliilorophiis who, ab >iu t.h.- 
did of the 1 71I1 cMiliiry, inriied tlkir a{ti.ntJ<)r. p?.rti 
riil*'ly towr.r's the pl’yfical pri)[R'rt’o^ of the air: But 
Mr Ingculn.ury. was pa haps tl\c tii I of llic motitfii 
cheniills who put it beyond doM!>i. lie found than 
carbonic acid gay, azot, ?pcj hydn'gcn dcll ’oyeJ 
plants altogether, unlefs they wtte mixed with atmo- 
fpheric air or oxygen gas. He found alfo, that nlRiitj 
grew very w'tll in oxygen gas and in atinofpheilc air 
'fhefc cxpciimeuts arc lufficient to {hew, that oxv;;en 
gas is nectflary to vegetation. The leaves ( f pli.u ; 
Item to abforb it ; and moll probably this :ibloipt:o.i 
takes place only in the uiglit. We know*, at lead, ilui 
in germination light is iiijurious to the abforpticjn o: 
oxygen gas; and therefore it is piobablc that lliib is the 
cafe alfo iu vegetation. 

22. The leaves of plants not only abforb carbolic 
acid gas and oxygon gas, but water alh*. i'hia h?d 
been fufpeded in all ages: the grcft whieh drw, 
fi^ht fhowetH, and even wctiing the loavts of pl,iiitj-, 
bate in recruiting ihcir llrcnglh, auJ makii.g them vo- 
lute with vigour, are fo maiiy pro*.»Ih tliai tlie Lmvi s 
imbibe moiilurc from the aimorphcio. ILK'; rfnikreil 
this .ftilt more probable, by oblerving, that pl:int3 in- 
creafe conliderably iu weight when the atmo’plu^ie ii 
nfioift ^ and Mr lioniut put the maicer bc)or.il doubt 
in hi$ Rtfearr/jes Ci^Kcrrnhr^ i/jc Uft'of'iL I.t ;\hj. My? 
Aiewed, that leaves continue to live for wn k t when one 
of their fur faces is iipplled to water; and that thi’y nf'»r 
duly yegct'dtc tliemiclves, but even imbibe cn iut;h of 
water 10 fupport the vegetation of a whole brain h, imuI 
the leaves belonging to it. He difeovtred alfo, tlint 
the two furfaecs of leaves differ very conlldcralily la 
^ir power of imbibing moiilure ; that inticr iani! 
^rubsr the under furface poflen'es almuit the wh'dc of 
the property, while the coiiirary holds in many of the 
other plants; the kidney bean for inll.mci'. 

Thefe fadts prove, not only iluit the haven (>f pl.ints 
have the power of abloibing moi'lure, but alfo that ilie 
abforption is performed by very ( iffercrit or g. ins fiom 
thofe which emit tnoifluie ; Lr tlufe oigans lie on dif- 
ferent fides of the leaf. If wc confidcr that it h only 
daring the night that the leaves of plants are moillentd 
with qcDV, wc can fcarcely avoid concliuliiijr, th.it, ex- 
cept in particular cafes, it is during the night that 
plants imbibe almoil all the moiilurc which they do 
imbibe^ 


Vi\^*cj. 


, ^uiliau 


1 1 wa^.T, 


It;; 

1 emit 


a^V Pming the right the lca\c8 of plant j emit car- 
bpnic add gas. I'his fad was hrll demontluiai 
Mr Ing^nhoofa 'I*, and it has been iince coniirniLd by"*^* 
every philofopher who has aitendal to the lubjcrt. f 
Thus we have feen that the le4v\s of pbntB peiform'' 
very different operations at differciu limes. During the ' 

day they are giving out moiilure, ablorbing carbonic 
acid gas, and emitting oxygen gas ; during the night, 
on the contrary, they arc ablorbmg inoittiivc, giving cut 
carbonic acid gas, and abforbing oxygen gas. 

The cmifliou of the carbonic acid gai fecnis to be 
the confequcncc of the decompofition of \vatci»; eiihtr 
of the water which is already contained in the Tap, or 
4 A a -of 
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cf that which the leaver in bib*, diirinj; the ni'rbt ; but 
which of the two, it is imp^flAjle to title’ miLC, ii^r I? it 
of muth fonftqucfif e. AVe iray ouiolude thrit tins i-- 
the c.tfe, becaufe it t; kes place th'iinp^ l}.« rn 
ot the letti, vthere all the crcun'ltanrcji Utrii to he prr- 
fectly aijalo>T<Ais. The water is (Wcv.-rr!;n hd; i,s n/y- 
gen IS eomb’iicd with p?.it of the carl on wliith lud 
been Hbfoibed during the day* and tlic hydrcM^en twitr'i 
into new combinations in liie fap. It appcair, i-lio, 
that this decompoiiMon cf w’atcr depends in a good 
meafure upon the quantity of oxygen gas ablbrbed; for 
Dr Ingcnhoiilx found, that when plants are conllued 
in 0x5 gen gas, they emit mote carbonic acul gas than 
f ‘'^-/'when they are conhned in common airf. 

To defenbe in wbat manner llicle deconipofitions 
wo'»- place, is impofTible; becaufe wc neither know pvc- 

Vtrrrd l.y the fubllances initi w'liich the fap has been con- 

tbefr |.io veiled by the operations perfotmed during the day, nor 
tl;e new Inbilanct,'^ homed by the nneratifuia of the 
night. Wf onlv h e the elementary lubltanccs which 
nir ailihd and luhtraCiid ; wdtieli is far from being 
iiiihriri't to s^iw ui« ptecile notions concerning the chc- 
mi, ' ll ( IiangfM ami the a/Tinities by which theie changes 
are [uodiieed. We lii've reafon, liowever, to conclude, 
that ihiriu'g the day the carbon of the fap is increafed, 
and ili.ii dniing the night the hydrogen and oxygen 
are incieafed; but ilu* prccife new fnbllances formed 
are unknown to Ufl. Nor let any one fuppofc that the 
incK -tie of the l]ydr<)gcn, and of the oxygen of the fap, 

18 the lame tiling as the addition of n quantity of wafer. 
Tar Iroin it. 'bhe itihllaiiCCD into which the fap is con- 
vtitid h:ive been enumerated in the laif chapter; al- 
!ruili all of them coiilift chiefly of cathon, hydrogen, 
and oxygen, and yet none of them has the fmallcll re- 
ftmbliince to water. In water, oxygen and hydiogcn 
are .ilie.i'Jy combirud together in a certain proportion ; 
ukI this combination muff be broken before thefc elc- 
jiito'jiy bodies can enter into ihofe triple compounds 
with carbon, of wbieh a great part of the vegetable 
ptodu^t j ciMifilt. Vv'e have not the fnialleil conception 
'd (he mauiuT in which tluTe triple comhinatione are 
h)imt'(l, :iiid ds little of the manor'- in which the bo- 
nes vvhicli cnTr.pofe vcgrtablj fubllanccs are combined 
fogt *h‘ r. 'bbt combination for any thing wc know 
to the contrary, be ve^y C' implicated, ihough it corififfs 
fiid) of Mirec mgredieuts , n d analogy leads U 8 to fup- 
po{f, that It fftually is vciy complicait j : foi in chemi 
ffiy it rn.iy Vx conOdued 'cs a truth, to which at prifent 
few i/i no rxcrpiions are kno-an, that hcxli^? arc d^Tom- 
polVd .vilh a idi ilily inverfdy ;n the fimplicity of ihrir 
coii.u'f.tioti ; that i» to liy, that thnfe bodies which 
conlilf of ihe ft weft ingredients arc moil dtfKcuUly dc- 
cornj/i'ii d. and that thi le which are foirncd of many in- 
greditni.s ice dccjmpoifd with the greatelt facility, 
Niiihi r let any o: e fnppule, that the ablorption of 
carbunic aci l gae, during iht day, is balanced by the 
qjiianiiiy emitted during t!u night, and that therefore 
theic IK no men air ol cm bon : for iogenhoufz has 
ftewn, that th^ quaii‘d»y of oxygen gas f mi tied during 
the day is much g»eatn than the cjrliouic acid gas e- 
mitted during the night; and that in favourable cliciiim 
ft nees, the quantity I'f oxygen gus in the air I'urrouud- 
ing pUiTts IS very much incicafed, and the carbonic 
acid gas dimirufhed ; fo much fo, that b'>lh Dr Pikll- 
ky aud Dr In^coboulz found, that air which had keen 
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Part I, 


Ipoilrd by a lighted caudle, or hy anuiuils, was render- V» jrcf^, 

I .! as good as ever by ]'lants. Now wc know, tlict , 
ro'iibutlion and rc'.piraliuu dimiiiilh the oxygtn gas, 
aiii! add carbonic acid gas to air ; theidoic ve^riation, 
xvliicb lellorcB the puiiiy t*f air altered by lb<.le pro- 
ciftes, miift increafe the o>ygen, ami dimi'iilh the rar- 
hii. ic gas of ih'.'l .lir ( unlequentlv the qmuitity 
ot c.nbuiih: acul gis uhli)rbci by jilautK during the d^y 
i.s iMtaier iliaii the quantity emitted by them curing 
the night, aud of courlc the cat bon of the lap 13 iii- 
crcaful in the leaves. 

It is true, that W'hen plani.s arc made to vegetate for 
a number c-f days in a given (|uantily of air, its ingre- 
dients arc not found to be ahertd. Thus Harenfiaiz 
afeertained, that tlic air in w'hieh young ehernuts vege- 
tated for a number of days togetlur, was not alteied m 
its propel ties, w'htlher the ibelnutH were vegetating in 
water Of in earth Ami Sauihire the Youn^-T pro- # 
ved, that peafe growing for ten days in water did not C7 vm. .xui. 
alter the furrounding airf. Uut this is j^reeiiVly what 
ought to be the calc, and what mull take place, nvo - 1 j V 
vided the conelulion* which we have drawn be juit. 

For if plants only emit oxygen gas, by abforbing and 
deeompoling cari^onic acid gas^ it is evident, that unlefs 
carbonic acid gas be prefcnt| they. caiiVmIt no oxygen 
gas ; and whenever they hate detrompofed* alt the car- 
bonic acid gas ixsnUincdi ill 11 ^dailritf of air, we 
have no longer, any retffon foe.;;ihei^ cmitt&g;; 

any more oxygen gas ; ami if of carbonic 

acid gas emintd during the jEi^ that 

abforbed during the ^y, k ts evldewkf thrift r ‘ ’ 

day the phut wiH cbnilantiv decotiopofe w 
which bri been ^rnbed' during the nigte. ‘ thefc " " 

piocefles^ thr of ^d coin* : - ' 

l>enUte^’eiicfc 

of 

of a plant i» ^ 

carbomUmd fpf%\i . . 

fupplicd by the relii nf ilhe plaf|Vi\l 
the quantit/ of. 

night way b^ar > 

a date of « ■- 

air esn 

w'h<»le plant ft l^ct ft g^s r 

on fur a certain'iim^ipfelxpiiSc^ the. carbon al- ■ 
ready In the ftp »]^af in theft 

cafes the the plant, aften it bad 

vegetated for ftme lime in the dark, was lefs than it Ind 
been when it bcgait to Wgttatc This is the ica-#>ynji*» 
fon that pUaU glowing in the darl:, whep Aiutmei^, xbk 
ahforb all tt»c oxygen gas, and emit an equal quantity*®®' 
of carbonic acid gas ; and wht never this has hajipcncd, 
they die;' becauft then neither the daily nor nightly 
pioceffts can go* on. 

24, Certain changes are alfo produced on the fap in 
the leaves by the ai^ion of light ; . smt theic changes 
leem to be in lome meafure independent, or at leaft 
different from the abforptiofi and decompofitipn of car- 
bonic acid gas, in which light, as wc have fecn, ads an 
important part. 

The green colour of plants is owing entirely to their Green co« 
vegetating in the light ; for when lliey vegetate in theh>urof 
dark they are while ; and when expot'ed to the 
they acquire a green eoiuur in a very Ihoit time, injighu ^ ‘ 

whau 
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whatCiever fituatlon they are placed, (ven ihourrh plun- 
ged in water, provided always thrt oxyjfcn be pufent ; 

'tor Mr Goupli has (hewn, tint without oxyjrcn 
ha.s not the power ot pioducing the prc'-n colour 
In w'hat manner this chant;e is opeialed, cannot, in the 
prefent limited Ib.te of our knowledj;e, Ijc afeertainej. 

We know loo little about the properties ot ii^dit to be 
able even to conjedture with any plaufibility. We know 
indeed, that part of the light in abfoibcd hy green 
plants ; but this will not account for the phcnomtmui. 

W'^heu dilated, it arnoimts to no more than this, that 
plants which have grown in the dark refledl all the rays 
of light ; while thole which vegetate in tlic light re- 
Bed\ the green and abforb the others. The very men- 
tion of this phenomenon enough to (liew us, that we 
have not advanced far enough to be able to explain it. 
t Etiolated ( e) plants want fomething, or pofTtfs fome- 

thing peculiar; and it is on this fomething that the phe- 
nomenon depends. But what is this fomething i The 
fudden appearance of the green colour is rather againHl 
the ruppohtion, that it id owing to aoy fpecific change 
' in the qualities cf the fap. 

Senebicr bis obferved, that when plants, are made to 
vegetate in the darki their ttudation Is much dSthimihed 
by mixing a littk: bydiipci!^ iht air that for- 

a Fttf. rougdf the^ Already remarked* 


important pirta of the plant. v.c i i.d, 

‘that whci evtr we Itrip a j'l.int ( t Hi !cjv!'., \^t. Tm;) 
entirely ul it-; vegetal in j pn Acts ti!l new lea^ ;irf 
foimcd. It IS util knn'vn, ih:»t when ibc h.-vti. ii 
plants are deftro^ed hy ilicy seirelalc no Jnr.L'^r, 

anfl tlml thtir fiuit n^\•Jr nv, kr-. a;.} 1 fiher pr();j'rtfs in 
ripening, hut drrays an-i ihitF up. 3 ' v. ii i^ gcnniiu*- 
tion uo jnvguli is nude in ilie gr-uvih r 1 the Item till 
the Iccd a]>pear. As mucli F(V)il lii ieed is hid up 
in the Ci)l)ledoiis as advances the plain to a cer*.:.’.i 
ftatc, the root is prepared, diiJ math* ua ’y to p-?;Lini 
itft funftioiiR ; but the lap vhith it iml)ii)es iiudt l>c 
firft carried t*) the feed leave •?, and d/gnlleJ tlun . le- 
fore it he proper for fonni ig the plumula into ? Ih ii'. 
Accordingly if the feed leaves are cut off, the [1 - :t 'i. 
fufes to vegetate. 

It will be very natural to If this he true, ? < w 
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come the leaves themfclves to be ptoduced; V'ven it ii'.) '’\ 
anfwer could be given to this qiieft’on, it could not over- 
turn a llngie fuCt which has ban iormcrly mtnti\mcd, 
nor affeft a Tingle con, lulion as far as i? hsa Vaui hiu 
ly deduced from thefc fxft?. We know that tlit 
t^tift long bt fort they appear; iliey ha>e hrcti im v 
mn five years bark, ^ilscy arc .‘’npLiiiy m 

the bud, and fairly rolled up for <.\f .lul ion, iraiiv irK iuliM 
before that fpring in w’hich il'.ey expat d. Wt ]. lov., 
too, that if we take a bud, and pte»ut it properly, ii 
vegttateti forms to itftlf a rout, and hecuires a uni 
plete plant. It will not be faid, fuicly, thjt in ihi cr-.t 
the bud imbibes nourifhroent from the en tli ; h i .f 
has to form a root before it can < btaln lu iirifhin i.t in 
that manner; and thU root canrot he fiM-nud v^iti.out 
nourilhmcnt. Is not this a demon ll rat ion that ihc biid 
contains, already laid up tn itfelf, a fuiTicitMit q'iai.u:y 
of nourilhment, not only to devel(»jH; its own or^;.i:'»^ 
but alfo to form new ones. 1 his we confider as a lutii 
cicut anfwtr to the objeflion. During the fimiiM i. ili*- 
.dant lays up a fuiTiciert quantity of iis>ariihment in 1 a [< 
bud, and this nounfhnuut is artciwaTJ:! Linploye i in de- 
veloping the leaves. Ihis is the rralbii that llie It.3\t'3 
make thtir appiarsncc, and that tluy glow dutii.g ili: 
^itiCer^ when the plant i^ depiivid of iti i^rgar.» 01 di- 
geltioris 

Hcocc wc fee why the brain li of a vine, if it U i.j- 
tf'oduced into a hothouh; diuing the w'ii.ier, piUb 
leaves and vegetates with vigour, while ivci y uiht rpa.t 
of the plant ^ives no figns o( life. Htm c alfo the rca 
fofl ttud .tbe inoculation of plants ru('cce l» (f), 

/ If a tree be- deprived of its leuv^ ^, new h aves m:ik * 
their appearance, becaufc they are alnady prcpnrcl for 
thii purpofv ; but what w'ould be the coi (eqiitnc *: if 
tree ware deprived of its leaves and of all lU buds for 

live 


(i) Plantt of a white coloufv from segetattog. ia tiiedark* are called etiolaiedf from a French word wIuVI; 
figuifies a Jary as if they grew hfjar Fight. 

(f) Hence alfo the caule of another wcll-koowa phenomenon. The^ftp flows out of trees very readily in fpring 
bcfore.the leaves appear, but after that the Uccedingeeafes altogether. It isevident tliat there cau be ftarctly any 
mrculation of iap^ before the leaves appear ) for u iMre is no outlet, when the velTcls are on<^e full, they can aiU 
nit DO more. It appears, however, irom the bleeding, that the roots are capable of imbibing, and the vcfUIa- 
of circulating, the fap with vigour. Accordingly, whenever there is an outlet, they perform their fundiens as 
tifual, and the tree- bleeds ; that is# they fend up a quantity of fap to be digefted as ufual : but as there are no 
digeiling organs, it flows out, and the tree receives no injury, bicaufe the fap that flows out would not Iwvc beco 
imbibed at all, had it not been for the artificial opening. But when the di^flivc organs appear, the tree will, 
^pt bleed ; becaofe thefe orgaoi require all the fap, and it is conftantly flowing to them. 
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26. 'I’lie pccuiijr juict* formetl in rli*? Icavt-s is 
cnrnC'J hy intCTiclc^i tor t);-t iile to .ill ti e parts 

of ihj psanr, i.i onlcr to W fmpi' ytd for 0 \c purpofes 
ot vegetation ;'—lo -incrcalt' the wood, the baik, the 
roots j to prepare the fcidi, lay up nourifjment for ihc 
oiulh, and to repair the decayed parts ot the or 

loi m new oner. 

If v/e had any mctlunl of obtaining this peculiar juice 
in a iljte ut purity, the amlyfijt of it would throw a 
;;rtat ileal of ligiit upf>n vegetation ; but this ifl fcarce 
pofT hle, a.- we >MonQt extract it without dividing at the 
f inie t:;iiL the vtl'cVi which contain the fap« In many 
caf's, I owtver, !l;e peculiar juice may be known by itt 
.'olour; and then i*,% analyfis n^ay be perfoimed with an 
'jp{i>oarli timaicis accutacy. The cxpeiirnents madet^n 
riii.!i jircc'i hr4i^e pioved, as might have been expcAedt. 
t! at tlie/ differ very confiderably from each.otiieri and ' 
that every plant has a juice peculiar to itfelf. Hence 
it f that the procefTts which go on in the leavea 
o^' ; hnts mult differ nt Icnll in degree, and that we 
b ivr no r^ght to transfer the concluliona deduced from 
fxjtt'imentii on one fpecica of plants to thole of anotlief 
fpe uuo. It Ifl even probable, that the proceil'es in dilF«T 
rent planU are not the fame in kind ; for it la not rea- 
fijiaUe to fuppofc, that the phenomena of vegetation 
in an agaric or a boletus t re prcclfcly the fame aa tbofe 
which take place in trees and in larger vegetables, on 
which alone i vperiments have hitherto been made. 

lo attempt any general account of the ingredienti 
r.f (lie peculiar juice of plants, is at prefent impoOiblo* 
We may conclude, however, from the experimenu of ^ 
t'haptal, tliat it contains the vtgriul/e jibrt of wood, 
iitliiT ready formed, or very nearly fo; juft as tho blood 
in animals contains a fubftance which bears a itiong 
ftmljiancc to tlie mufcular fibres. 

When oxy- muriatic acid was poured into the pectt^ 
liar juice of the euphorbia, vinch in all the fpecies^of 
that Itiigiihr genus is of a milky colour and confiftency, 
a vciy copious white precipitate fell down. This pow« 
dcr, when wafiicd and dried, had the appearance of fine 
ftaich. and wa.s not altered by keeping. It was neitlHr . 
alUded by water nor alkalies. Alcohol, a(EAed by/ 
heat, diffolvcd two thirds of it ; w'Uich were again pre* 
cipitiitcd by wiler, and had all the propcitics of rejSu>» 

'I he n maiiiii’g ihiid part poiTefTed the properties of UlC 
nx'ot'(\y Jilr^, Mr Chaptal tried the fame experiment on 
the j'luxb of a great number of other jplauts, •and he 
cuiillamly found that oxy- muriatic acid precipitated 
ironi them •zvtotly fibre, 'I'hc feeds of plants exhibited 
exadly the fame phenomenon ; and a greater quantity 
of woody fihre was obtained from them than from au 
e<]unl portion of the juices of plants Thsfe expeii* 
incnts are fuiTicicnt to fitew, that the proper juices of 
phitiu contain tluir iiouriihment rt»dy prepared, nearly 
in the Ib'ite in which it exifts in the Iced for the ufc of 
the young embryo. 
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The peculiar juices of pldt.ts, then, contain more car- 
boi), hyclrogfi], and oxvgtn, uiui leis wntcr, and pro- 
b.ihly lime alfo, than the l.ip. They Jiie conveyed to 
cviry p.ut of the ph ut ; and all the Inb'bincfs which Us uic, 
wt fuul in plants and even tlic o-gaiih tiicutfilve^ by 
which they pci form their functions, arc foimcd froin^ 
llitm. lint the ihickcft veil coves the whole of tliefe 
proce/Itaj audio far have phiiolophers hitherto been 
fiu.-i removing this veil, that they have not even been 
able to approach it. All thefe opciations, indeed, aie 
evidently chemical dcco in poll t ions and combinations : 
but we neither know what thefe decompofitions and 
combinations are, nor the inftruments in wdiich they 
take place, nor the agents by which they are regula* 
ted> • I 

37* Such, as far as we are acquainted with them^'L^lanu I'c 
are the changes produced by vegetation. But plants'*;^ 
do not continue to vegetate for ever ; fooner or later 
they decay, and wither, and rot, and are totally^ dteom- 
pofed.' .This change indeed does hut happen to all 
plants at the end oA be fame time. ‘ Some hvc only for 
a finffle feafpn, or even' for a.ihorter jptriod; others live 
twolejifoiisi otheta three, otbtra a Imndred or more; 
and there ^re fome planC^v^chv continue to vegetate 
fora tb^ allcnre 

ao li,c t and iheh a^ecKraical 

pow«rt 


Ilroy the 

caule of.thit'otS^irjf' Ip 
Thi, 
with 

pbaiU,: fiir 
that 


die' 









^.hie 'abrurd,'to 
fldxhjrbeme pat 


eannot' be 
yeara’wiitoM'M 

inaft. 


^U> maqy.plantf decay, 

and durieg winter; yet 

if tbey wtjp^ temperature of Tpring 

afiefts then^ ccmd«t;toem as having lived »all wii^- 
ter* The fii^pf and the phenomena of 

vegetation, are not precifeiy the fame thing ; for the 
one may be fepamted front the other, and we can even 
fuppgfe, the oihMo enift without the other. Nay, what 
19 more, we caj^, in. many cafes, i/A/We^ without heijta*. 
tioD, that ■ vegetable is nut dead, even when do vege.. 
tatioa appears ; and tie proof wltich we have for iu 
life is, that it rentaint unaltendi for we know that when 
a vegetable Is dead, it foon cbanges'its appearance,- and 
falltf inta decay. 

Thus it appears that the iife of a vegetable .confifts 
in two things, i. In remaining unaltered, when cir« 
cumflanccs aie uufavourable to vegetation ; 2. In ex« 

. iiibitiDg.; 






Chap. II. 


Vegetable SUBSTANCES. 


Vejf.-ta- bibi’tlnjj tbe pbrnomena of vip^cutton when eircum and which confrqiu nrly is n-)* mritUr. Wc Hiill thdc- 

ftanccs are favmira*'!,*. Whru r^eirher of thefc two fore, till a hett.-T nanu- Ik cuoLi:, dtiiorn’inic it the 
^ ihmjT'i happens, we fay tli.e a vi‘trftd)>e is dead. ve^efalivf princ:plt (<; } — J 

The phenomena of vee^einfit'n have been enumerated The nature cf the n y\i.ivs pr’f;. -pi enii orr) he ■!<. - N irVu* of 
above, ‘‘rirey confifi in c*’e formation oi cxpanrion of diiced from the phrnon un (,■! Jr evuJt ritly tl»c 

4he organ.*} of the plant, in the talcing in of noiir'fhtnent, folloVs a fixed pl^n, :;n I it.i ji^t’onK -uc ('irei'-Ud to pro- 
in carrying it to the leav\'s, in digelUng it, in dilf-ihuting mote the g Jod of tlv plant. It has a pou-cr over 
it through the plant, in augmenting the bulk of the ttr, and is capable of ilirciting its ainattn'n pru! lepul- 
plant, in repairing decayed parts, in forming newer- fions, in fuch a manner as to icnilcr i>k:m »!k iuilfa- 


it through the plant, in augmenting the bulk of tin 
plant, in repairing decayed parts, in forming new or 


gans when they are iiectfFary, in producing feeds capa- ments of the formation, and impnivtment, and prefer- 
blc of being converted into plants fimilar to the parent, vation of the plant. Ills capable alio of genual ing 
The caufe of thefe phenomena, whatever it may be, ii fubftanccs endowed with power# fimil.tr to iiielf. 'fhe 
ihc caufe alfo of vt^^^lahlr Tije^ ' plan according to which it a^ls, d.lplays the moft con* 

All the fub (lances which have been enumerated in the fummate wifdom and forefight, and a knowledge of the 
firft part of the articIcCHEM^sTRY, ^/////. together with properties of matter infinitely beyond what man can 
their compounds and component parts, pofTefs certain boaft. 

qnalitie'* in common ; in confcqocnce of which, a term Metaphyfidans have thought proper to di\ijt :}li vv;.r/her 
lias beeninvented which irictudes thema]l This term is fubftanccs into two daffes, matter and mmd If wi* {.d 
naiitr. Now thefe common qualities mijr all oliimaite-.' low this divifioo, the vegetative principle, as it is 
ly be refoivcd ifcto , certain attradlq^S ind^ repulliont - muft undoubtedly be ranked unde r miuJ ^ 

which thefe fubfiances’exe^i^^ Ticwjcmfnefi and intellf^ence be confidcri j as cflbntial 
‘ faid, Without any tb‘ mtirf, which is the calc according to tlnii d..i!!ution, 

becaufc every body to V? caohot mve the vegetative principle the name <f 

fir pofTclTes them; becaiue it has not been proved that it poficfl^s 

of thefe bonfcloitfntfs and intelligence. It adls^ indeed accord, 

the ^ word , Wif//r plan» which difplays the highe (I degree 

(he* 

^tHA w vegetative principle ilfclf, but to the Being who form- 
ed ,^hat principle. Wc can conceive it to have been cn- 
'’'.dowed by the Author of Nature with peculiar pi»weis. 


becaufe every body to 
ter pdfleffes them ; 
of thefe 




fsj), '-for 

onhe ^efitdsi vl^i 


; aowco fjy tiie Autnor ot Nature with peculiar poweis, 
it nmft always exert according to ceirain ilxcd 
phenomena of vcgeiarion may k ilie re- 
t>f this mode of afting. This, as far ae we can fee, 
; ianot;iropt>{fib{e. It rouit be Oiewn to be impoinblc 
, by fwy perfon who wifhes to prove that plants' poffeb. 
^^^^^oif-:;ionjrcipufnefs and intelligence ; for the prooA of tlm 
.cpnfcioufnefa can only be deduced from the iLriirt* 
fdauts manifeli. Thofe oliiloio. 
phyrS who have aferibed confoiournefs and intelligenct 
have founded their belkf priiK ipially o i 
Siftions which planis perform on the applicatijn ol 
Jiut thefe actions prove iioilnng m<;re tlna 
^ ' wlat cannot be that there exids a wg- idiive 

which is not nidfcrial, and whicli has reriaij. 

' properties in common with the living prii)i::pic-i of ani. 
fiSaUj but whether or not this vcgttaiivc prlnch. c poi 
^ confcioulacfs and imtirgcnce, ii a Very diriiitni 
and muft be decided by very difftrcu prooH. 
.Wjiijouot fey that the heart of an animal is confcloii^ 
continues- to beat on the application of pro* 

; for feme time after it has been feparated 


ofthe iefftds; aH ■' ^ whether or not this vcgttaiivc princip'c poi 

plication .confcioulacfs and imtirgciue, ii a very dirintni 

chcmtftrf^ becagfe oo decided by very difftrcu prooh. 

©f meclvmics,; bccaiift .W^do jjot fey that the heart of an animal is confclou^, 

ted than the gencratihg bWy^itfelf k ^ntinues-to beat on the application of pro* 

lution of the .organs of for fomc time after it has been fcparatcij 

cayed organs, the formation of new ones to' &pply the; the Veil of the body. 

place of the old, the prodiiSion of feeda capawb^of ‘ The death of plants, if we can judge frurn the phe-Dn h of 
P'’oducing new plants, the conilant fimilarity of.iTOvt- noiiicna, is owing, not to the vegetative j)riiK iplc lea- 1 
duals of 3ic fame fpecles thefe, and manydtlWrWi®' vinglhtm, but to the organs becoming ai laft altogc. 
known phenomena, cannot be reduced under m&banU thcr unfit for performing their functions and i«irapafile 
Confe^ cal and chemical laws. The caafe of life, then, in of being repaired by any of the powers whicli tl.at prin- 

h quciJtly plants, is a Jufjiance (for we can form no conception ciple pofTefles. The changes which vegetable ( ihUin. 

* owinjrto of in agent which is not a fubftance) which docs not ces unde*^go after death come now lo be ex-inuutd. 
teriSttufe.*^ accoiding to the laws of mechanics and chetniftry,. Ihcy ihall form the fubje^t uf the enfuing chapter. 


(g) Phyfiologifls have ufoally given it the name cf /hlnj prkdpk, Wc would have adopted that name, if it 
had not been too general for our purpofe. 
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Vegetable S 

CilAr. nr. Ol‘ l uE l)r.C()MPO;:[TI()N OF 
CT.c SiJiiSTANCi:‘.. 

NiiT unly crulre plJntf; v.n Vri^o tin nmpnritiun afttr 
but cerr.iifi vut^ctable i\iblbnc<.3 alio, whti.cvcr 
vhey ttH* laixul and placed in jnoper eircu'u- 

Hanct‘6, mntu-illy dcconipof^ each t»tlicr, and new com- 
^ oi:nd fiibdanaii arc prodiictd, 'i'htfc nuitinl defum- 
politions, irdecd, arc uaUirhlly to b.^ e\pf6cd : b»r a:) 
all vegetable lubllam es are cumpofed ut' Uvtnl ingre- 
clienti, (blVcrin^ in the llicngth of their affinity tor 
I ach othei'i it in to be fiippofed that, when two fnch 
rihUincea are mixed together, the divillent aiUnitica 
vull, in many calta, pro^c llrnnger than ih • (puelccnt ; 
and ihcrct'orc dvcomp»)litior., and the formation of new 
sMiTnpomid^, mu.! take place: jiill ai liappcna when 
t! e act tile of lead and Llphat ot potafi are mixed to- 
g tlicr. 

Thelc* innln •! 'hvoMp.ffition't of vci:etr.ble fubftancea 
,\\k: In no niL'Ois If) c ihly traced, «n* h» readily explain* 
fd, as the pov^I 'mI .let of neiufal faltn; part- 
ly t.M of ihii numbi'’- nl lubllaiices, whofc affi- 

iiitKs t>.r other a.r bioughl into adion, and part- 
ly bn:riiirc we an. ignoranl of the inaTiner in which the 
iiigiLfiu-nU of vef>euLie fuKldiiceii arc mutually com- 
tun'd. 

t. 'r t mills liave a<(rved to pivc thefe mutual Jccompo* 
fitioui u }\xh take place iri vegetable fuhiUncea the name 
of a viord hrft introduced into chcraiilry 

by Van 1 lelmoiu^; and the new fuliftancej prixluccd 
they l»ave called the ptoJuffsoi fermentation. All the 
phenfimtua ot fcrircntation lay for many years conceal- 
ed in the completed darknefs, and no chemift was hold 
enough to hazard even an attempt to txplaip them. 
'I* hey were employed, however, and without hefitatHm 
too, in thi explanation of other phenomena; as if gi* 
ving to one procefM, the name of another of which w»c 
arc equally ignorant, could, in reality, add any thing 
to our knowledge. 'J’he darknefs which enveloped 
ihcfe phenomena, has lately begun to difperfe ; but 
they are flill hiiroiinded with a very thick mitt; and 
wc mull be much hater acf|uaiiited with the compofi- 
ti(in of vegetable fubiUnetti, and the mutual affintdea 
t.f their ingreflicnts, than wc arc at prefent, before wc 
Cdii explain them in u falisfaCtory oianntr. 

T’he vLgaable fc! mentations or decompofitiotia may 
be arranged under hve heads ; itamcly, that which pro- 
duces that whrcli produces wi/re, that which pro- 

ihices hiTi that which produces acetous acid or 
and the pu/rrj[n?ivc' fermentation, or that which produ- 
ces the fpf)ni'aneous drcompnlii on of decayed vege- 
tables. I’hele fliall be the luSjeCt of the live following 
fedious. lu t.rder to a\oid long titles, wc Ihall give 
to tlie hnl tluLL' ledioiis the name of the new fubitan- 
ettf pn).lict.il by the l'ei.:itutaiion. 

Shct. 1. 0/ Ijkf'/in. 

f'lVPt.F ai the manuf anre of brcml may appear to 
us who have been always 'ccullfuncd to conlider it as a 
commo"' procefs, its diicovcry was probably the work 
ad ages, and the reinlt of tlie united ciToris of men, 
whole fogaci’V, had ih/y hvtd in a moic fortunitc pc- 


UB STANCES. Parti 

riod of focirty, would liave icnjcrcd them the rivals of Ib'e aJ. 
Ariflfille or of Newton. v— — y— ■ 

'I he nit i hod of luakiug bread nniilar to (jV-*'s wan 
known in ihc F.dil at u \li) eaily period ; but. neither 
the prtcile tinu* of llu* jiiVoxtry, nor tlic name of the 
perton who publiflitil it to the world, his been pvtter- 
vcd. We uic certain that the Jews were acquainted 
with it in the lime of Mofey ; for in Exodus* we find^ ^ 
a prohibition to ufc leavened bread dining tbe e*;lebrA- 
tioii of the pafFuver. It d-ies not appear, how'ever, tu 
have been known to Abraliiim ; for wc hear in hib hi- 
llory of cakcK frequently, but nothing of leaven. E- 
fvpt, bolii fiom the nature of the foil i.nd the eaily pe- 
riod at w hich it was eivili/od, bids iairell for the dilco- 
vfry of making bread. It' can fcircdy be iloubted, 
that the Jews learned the ait from the Egyptians 'Ehc 
(Trccks allure us, that they were taught the art of ma- ' 
king bread by the god Pan. We learn from Homer 
that It was known during the Trojan war f . The Kv). f TU„<{, Ji 
mans were ignorant of the n^etboi of making bread till 
the year 580, after the building of Rome, or 2qo years ^ 
before the ■commeucement of the Clirittiail eraf. Since t h * 
that period the art hw never been unknown in the fouth ''^1' “• 
of Europe; but it made its way to the north very flow- 
iy, and even at prefentln m^Jiiy pqrthern countries 
mented bread is ^ 

The only fubll^kpi^ 
wc mean Im/ 
of four ingrydieiiUi 

and a fiveef ^ Qearlyi the. ^ 

properties of 
fugarand 

flour owes , 

prefent 

make ,brerfiii;j 
tatoes, prevroj^B) 
patte byai^Biiltf' 
of potato 
way, makcaV 
.We areir;._,^‘ 

Barley-wcal 1 
The 

propctftibu of ‘9 sTwo pikni of to three of 
dour. But varies confideraUy, accord- 

ing tqihe agr.Jind the quality of the 6our. In^encral, 
the older and the flour is, the greater is the 

quantity of ^ater r^uired. If the patlc, irfter bc^g 
thus formedf be allowed to remain for fomc time, its 
ingredients gradually aA upon each other, and the pafte 
acquires new properties* It gets a difagreeablc four 
tatte, and a quantity of gas ( proUbly carbonic acid ga^ ) 
is evolved. In Ihort, the patte ferments (h). I hcfe 
changes do not take place without water ; that liquid, 
therefore, is a ncceffary agent. PoffiMy it ib dccompo- 
fed by the adion of the iUrch upon it; for wlien ftarch 
is diluted with water, it gradually becomes four. The 
gluten, too, fa altered, either by the action of the wa- 
ter on it, or of the ttarch; for if wc examine the paftjf 

after 



jirflafth. 1 -., 
wheat flour Baking a 
The average bread. 


f h) was irom ibis p^uceU that Van Hclmont tranEferrcd the word ftrmcniation into chemittry. 




Chap. T. V E G E T A B L B S U B S T A N G E S. 

Brc»<l. after it ha* undergone fermentation, the ghiren is no After the bread Jias fermented, and is propc.!)- r.ml ! 
longer to he frmml. If paftc, after (lauding lor a fuffi. it is put into tlie ovrj prcvioully heated, and 


Brrii I. 

cient lime to ferment, be baked in the uiual way, it to remain till it be baked. The mean Teat (y.tirora^^^ 
forms a loaf full of eyes like our bread, but of a tade as afeertained by Mr Tiilet, is 445'*. '('he bakers d.’ ', 1 ',’.' ‘ 

fo lour and unpleafant that it cannot be eaten. If a not ufe a thermometer; but they judge tli it the (mu ii'/-''i 
linall quantity of this old pafte, ot leaven as it is called, arrived at the proper heat when Hour thrown on the""- '• 
tie mixed with new made palle, the whole begins to floor of it becomes black very foon without taking tire, 
fitment in a fliort time ; a quantify of gas is evolved ; VVe fee, from 'I'ilict's experiment, that this hapoens at 

’ ■ ’ the heat of 448-. it 

When the bread is taken out of the oven, it i( found I.nf. V( 
to be lighter than when put in ; as might naturally have wciylit 


been expeded, from the evapiiration of moiHure, which ‘ '• 

inuft have taken place at that temperature. Mr 'I’illet,'" 


«$a. 


but the glutinous part of the flour renders the palle fo 
tough, that the gas cannot efcape ; it therefore caufes 
the palle to fwell in every dirediun ; and if it be now 
baked into loaves, the immenfe number of air bubbles 
imprifoned in every part render* the*bread quite full of 

eyes, and very light. If the piecife quantity of leaven and the other cOmmilSoners who were appoiutid to 
rieoelTary to produce the fermentation, and no more, has examine this fubjed in coufequence of a petition from 
been ufed, the bread is fufuciently light, and has no the bakers of Paris, found that a loaf, whicih weighed 
unpleafant tafte ; hut if too much leawn be employed, before it was put into the oven 4.62 5 lbs. after biiiig 
the bread has a bacl talle ; if too little, the fermen* tekenoutbaked, weighed, at an average, only 3.8 13 Ibi. 
talion do^s not come pn, and Uie bread is too coiA' or 0.812 lb. lei's than the pafte.. Cunferiuently k.o 
pad and heavy. To make good bread wiili leaven,, parts, of palle lofe, at an average, 17.34 parts, or fome- 
thercfoie, is vc.ry diffiailL .. . / • what more than fth by baking*. They found, how- « i-. 

The ancient Gaula liHd ahiMher of ferrt» 4 nt* cve(v.tbat this lob of weight was by no me-ms imiforni, ' ' 

iug bread. .They fonnediheir pafte.'fo l^.pfual.wayti. evaA with refpeft to thofc loaves which were iu tin’ 
aaid Mead of leaven,, miked ^ It It of oyen at the lame time, of the fame form, and in ih • 

which CoUjC^ on, ^0' ' '^iMentlng beer ,*, fsm* place, and which were put in and taken out at tl.c 

Thta mb»re « <«•' ^^l*"** 'f*** If^teft difterence in thefe 

^neat pdyanuge of ftancea amounted to .2889, or 7. t parts in the hundie.l, 
mtejfd. ^ About which is about -.Vrii of the whole. This dillctrnce is 
Parift'bcM tiier|r conflderable, and it is not eafy to fay to what it i> 

: The owing. It is evident, that if the palle has not all t!i<- 
" rfie fa* fame degree of moitlure, and if the barm be not acc:- 

raiely mixed through the whole, if the formenintion .•! 
ne that the the whole he not precifcly the fame, that tin fc did. 1- 
tiuit thread encea mull take place. Now it is ncedlcfs to iihf. rve 
iritli lea* bow difficnlt it is to perforin all this completely, Ti,,- 
iisi-'' .w ' French commliSonera found, as might indeed liave b< t i 
’■ V' ‘- ’ ^^P****** things being equal, the lofs j; 

^ we^ht fullaincd is proportional tir the extent of fui- 

pot able fan of the loaf, and to the length of time that it re 
^-Apr liaa mains in the oven ; that is to lay, the fmaller the cv 
^ 'anppri: , Unt of the external furface, or, which b the fame tliii.f, 

itjomcaeid ,the nearer ihe loaf approaches to a globiiLtnignrf ti e 

iter of .fmaller ia the lofs of weight which it fnilains ; and tiie 
^ ' .foojger it continues in the oven, the greater is the lof. of 
P^Btaina weight which it fullains. ’I'lnia a loaf which weighrd 
. j|^r.&rbo- otaAly 4 lbs. wlien newly taken ont of life ovenj’be- 
jug rtplaeed as foon as weigheti, loft, in ten tIlinalc^, 
flrt- *5 lb. of its weight, and iu ten minutes niore it a *ain 

gas, IS entremdy dOubtfiB, me are Smm are heavieft when juft taken out cf the oven • 

it is not V««‘ It )iB*‘ bem-pjaftomiky tlte ’ba, dutymeadually lofe pan of their weiglit, at lead if nut 
keft of Paris’to.bring their barm froni FWidawwd.Pi. kept m. a damp place, or wrapt round with a wtt 
cardy in a ft»te of drynef*. When Ikinmed of Uip doth (x). Thua Mr Tiilet found that a baf cf 4 lbs. 
beer, it u put into facks, and tire moiftjiw allowed tp after being kept for a week, wanted .3125, or nearly 
drop out ; tlieo thefe facks are fubjeAed to a llrbng Ath of tU original weight 1. ’ 



C«rboni0 ^ ^ „ ^ 

ni.c .aqid gW 
Henry prove 
of baim i« csivhow: 


prelfare, and when the barm ig dry it is ma^ up toto 
'Znc.Metl. balls I* Now* in this ftate, it is not to be (appofed 
t. i. 349. that bubbles of carbonic acid can remain entangled in 
the* bann ; they muft have been fqiiecaed out by thf 
ptefs, and by the fubfequent formation of the barm in- 
to balls : yet this barm, when moiftened with water, 
ferments the bread as well as new barm* 

SuPFL. VoL. 11. Part II. 


- , ~ * \ JL ! 

When bread is newly taken out of the oven, it has . 

{ eculiar, and rather pleafant fmell, which it lofesbyl 
eepingt as it does alfo the peculiar talle by which 
Dew-bread is dillinguilhcd. This Ihews us, that the 
bread undergoes cbejpiical changes; but what tlufc 
changes are, or what the peculiar fubllance is to which 
the odour of bread is owing, is not known. 
. 4B 


(k) This is an excellent method of preferving bread frefti, and free from mould, for a long tune. 
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Vegetable S 

Bread differ: ver)' completely from the flour of wlneh 
It is made, for none of the injrcdicnis of the flour can 
now be direovt rcd in it. The only rhemKl who ha? 
attempted an analyfn of bread is M*- Genffroy. He 
found than 1 00 parts of bread contained the follow iiig 
inipcdlcnts : 

24.755 water. 

5 2. <".30 gtlatiuous matter, extrafted by boiling water. 

59.843 refiduum iufoliiblc in water. 

96.f)o8 

3.392 lof*. 

100. 

l?ut thlsanalyfis, which was publifhed In the Memoirs 
•f the French Academy for the year 17321 was made at 
a time when the infant (late of the fcience of clu:miftry 
did not admit of any tiling like accuracy* 

Skct. ir. OflVtNE. 

Therv is a confidcrable number of ripe fruits from 
which a fweet liquor may be expreffed, na?ing at the 
fame time a certain degree of acidity. Of fuch fruits 
we have in this country the apple, the cherry, the 
goofeberry, the currant, 8 cc. but by far the moft va- 
luable of thefe fruits is the which grows luxu- 

riantly in the fouthern parts of Europe. From grapes, 
fully ripe, may be expreffed a liquid of a fweet taffe, 
to which the name of mujl has been given. This li- 
qr.ld is compofed almoft entirely of five ingredients ; 
namely, <vLhiter^ fu^^ar^ jtUy^ mucilage ^ and tartaroui acid 
partly faturated with potafs. The quantity of fugar 
which grapes fullv ripe contain is very confiderable ; it 
may be obtaiiwd in cryftals by evaporating muft to the 
coiififtcnce of fyrup, feparating the tartar which preci- 
pitates during the evaporation, and then fetting the 
inufl afide for fomc m mths. The cryftals of fugar arc 
gradually formed. 

When m\H is put into the temperature of about 
the different ingredients begin to at^ upon each other, 
and what is called *iyhinus fermentation commences. The 
phenomena of this fermentation are aii inteftine motion 
in the liquid, its becoming thick and muddy, a tern- 
perature equal to yz.c", and an evolution of carbonic 
acid gas. In a few days the fermentation ceaCbs, the 
thick part fubfidcs to the bottom, the liquid becomes 
clear, it has lo(l much of its faccharine taffe, and aflii- 
med a new one, its fpccific gravity is dinoinifhed t and, 
in (hort. it has become the liquid welt known uodcf the 
name of wine. 

Now what is the caufc of this fermentation ; what ire 
the fubffanccB which mutually decompofe eaeb other; 
and what is the nsiturc of the new fubttance formed I 

rhefe changes are produced altogether by the mu- 
tual adton of the fubdances contained in mail ; for 
they take place equally well, and wine is formed equally 
well in dole veffels as In the open air 

If the muf be evaporated to the coniiftency of a 
thick fyrup, or to a rob, as the elder chemifts termed 
it, the fermentation will not ec mmence, though the pro- 
per temperature, and every thing clfe neceffary to pro- 
duce fermentation, be prefeiii || . But if this fyrup be 
again diluted with water, and placed in favourable cir- 
cumftSnccB, it will ferment. Therefore tlie ptefence of 


UBSTANCES. 


Part 

Wii 


water is abfolutety neceffary for the exifteiice of vinous 
fermentation. 

If the juice of ihofe fruits which contain but little g 
fugar, as currants, be put into a favourable fitiiation, * 
fermentatiou indeed takes place, but fo flowly, that the 
produft is not wine^ but vinegar e but if a l'ufBci;:nt 
quantity of fngar be added to thefe very juices, wine is 
readily produced. No fubllancc whatever can be made 
to undergo vinous fermentation, and to produce wine, 
unlefs fugar be prefent. Sugar therefore is abfolutdy 
neceffary for the exiftence of vinous fermentation ; and 
we are certain that it is decompofed during the procefs ; 
for no fugar can be obtained from properly fermented 
wine. 

All thofe juices of fruits which undergo the vinous An acid| 
fermentation, cither with or without the addition of 
fugar, contain an acid. Wc have feen already in the 
firil chapter that the vegetable acids are obtained chief- 
ly from fruits. The apple, for inftance, edntains ma- 
Kc acid s the lemou, citric acid ; the grape, tartarous 
acid. The Marquis de Bullion has afeertained, that 
mi^ will not ferment if all* the tartarous acid which It 
contains be feparated from i|*. We may conclude from * 
this, that the prefence of a vegetable acid is abfoiuttly 
ncceflary for the commem^eat of the vinous fermenta- 
tion. This renders, k that the eflenttal part 

of barm is a ycgeiii^^^ equivalent ; 

for if fugar be 
mixed 


.... ioi ti’,' 

kiliA AAA 


of 

<i^&inee ffom Mch 


temperituirti' 

' Att , 

orofbolhi* 
info 
them, 
in the, 
derr, 
vipous 
tendendjf,^ 

Thus 
taift 
getable 
»ry. , Mf' 
meut uhl^' 
water. 

Thn of enriMtc gas hi 

the proportion of the car- 
bon the ouygeq rf the fuuar is dioMfiifbetl. It is 
not certaki Ait the ttjocilage of the wine is decompofed 
fo completefy u the /Ugar ; for it has been obferved, 
that Wucii the latift abounds in mucilage, Ae wine is 
apt to become four. ^ 

When wine it diftillcd by meant of a bw beat, there Dccomp 
comet over a quantity of alcohol^ and the remainder iiOtion uf 
a folution of acetous acid. From this fad, it ha4 been^'°^ 
concluded that wine is compofed of acetous acid and 
alcohol. But that Ac diftiUation occafiont a chemical 
chan^ in the ingredients of wine is evident from Ais, 
that if we again mix the aleohol and acetous acid, we 
do not reproduce the wine. 

Fourcroy has attempted to Aew that alcohol exiffed 
ready formed ; but his proofs are not concluiive. Fab- 

rori 




CliapI Veof.tablf. SUBSTANCES. 

I'cyr- roiji l;£8 fiic*wrn, th.u aiu/fn)! cannot be obtained fiotn 
rciv n\a(!e wii-c ! y any other irethod than diliilUtion. 

TVhen wine is laturcd wjth very dry carbonat ol'potals, 

IM) alcohol makes itH appearance on the furfaec of the 
mixture, yet a very fmall quantity ot* alcohol, artificially 
^mixed with wine, may be dcte^cd hv thi.s mcthocL It 
certain, however, that alcohol exirta ready formed in 
old wine. 
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Skct. HI. 0/j^£XX. 

The method of making beer waa known in the moll 
remote ages ; we arc ignorant to whom the world is in- 
debted for the difeovery of it. Beer ia ufually made 
from barky. 

The bailey ia ftceped in yi^ater for about fixty houra, 
in order to faturate it with that liquid. It ought then 
to be removed aa fpeedily ea poffiblc, otherwife the wa- 
ter dlffolvca, and carricB off the moft valuable part of 
the graiif. The barley ia then to be.ltid in a heap for 
twenty- four houta $ heat ta evdved. pxygeo gaa abfofh* 
ed, carbonic acid gaa emitted, and gprmir.atiod com* 
mencea with the fating forth of the radicle* II is 
then fpread upon a cool door^ dried flowly, and ia tfier- 
warda known by • the name of mk 

Malt, prcvioully ground to a coarfe powder, la to be 
infufed inafuffi^iUiy ^teit^tjr oli piirc water, of the 

. added, at a 

jMft of the malt 
^ iali^i^ 1^4be name of 


Dining the fu'mciH:uioii, a quant Iiy caiboiiic Aa-u'u^ 
gas is comliintly dilViig-gcjl^ not in a Ibitc ol‘ ) 

but containing, n>mLnw.il with it, :i junllun tl.o 
wort ; and if this gas bv rnailc to naf-; thvoiipji \n.s!u-, \i. 

it will dcpoiitt went, wliidi muy be uiineiUtd in ihc — 
uf 11^1 manner 

When beer ia didillcd, alcohol is obtained, and the 
rcfidiinn ia an acid liquor f. ^I’be ilivory of beer is fo f 
obvioufly the fame with that of wine that it requires ' 
no additional explauaiion. •>* 


Sect. IV. Of tie Jesrous Furmextatioi:, 


Ip wine or beer be kept at a temperature between SiiTnZfi 
70° Bud 90^, it gradually iofes its |iiopcilica, and ia cun- un* 
vetted into acetous acid* 

During tills change, a quantity of oxygen gas i-;;;;;;;;;,;"; 
tblorbed, and the whole of the fpintuoua pait id the 
wine or beer difappears. Confequeiitly ita iugrtdicnls 
have mutually decompofed each other. 

Neither pure alcohol, nor alcohol diluted with water, 
are capable of undergoing thin clutigc, neither do they 
aldorb any oxygen. ‘1 his abloipuon, then, is m;>dc 
by the mucilaginoiia matter which always txiiit. m tluli. 

‘liquids. No acitoua acid ia cvir prod>ict.d, unlils loinc 
acid be prefent in the liquid. We may conclu.li, then, 
that the mucilage acquit ea the prftpcit'es of an aetd 
before it begins to ad upon the ipintuoua putt of the 
beer or the wine. 

As the acetous acid has been already treated of in 
the article Ckhmistry, iSry//. it is unuecci!aiy lo UwlU 
any longer on tins fubjed here. 
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^Ibbr.Colticfafeer. 
.. Iii!l.io,^itmqp inr. 

the fubiltnect epatniaS itt ^ wotti 
tion of any thing fnmi thit air. The « beer 

inoducQ] in dole veffeb iimoeb j^ler<(Si^.wh«d tte 
proceib takci place in the open air; vTw redon of 
which it, that in the open air theteer gradutfy c«». 
porates during the fermentation. Tlnw Mr'^Coliier 
found that 1 1 quarti, os. fermented in open Ttfleb, 
loft, in 12 daya, 40 ox. , whereat an equal weight, itr. 
mdited in clofc TdTelt, loft only 8 os. in the iiune time. 
Yet the quality of the ieer wat the fame in each , for 
equal quantitict of both, when diftillcd, yielded preofeiy 
the ftuM portion of alcohol f . 


Au. TCgetable fubftances, both complete planti ai<d Nu'tirr of 
tbdr component part* fcpaiately, when left intiuly 
tbcmfclTCS, arc gradually decompoied an:i dtltroyt'd,"'^"' 
provided moifture be prefent, and the tenipeiature be 
.nof mudi under 43®, nor too hijjli to evaporate fud- 
dtnly all the moifture. TliUdccoupoliiiou has obuined 
the name of Jfutre/affion, 

, It proceeds with moft rapidity in the open air ; but 
th^cOBtaft of air is not abiolutely rccdhiy. Wuier 
ts, in ill cafes, effential to the procefs, and therefote ie 
moft probably decompofed. 

.. Putrefadion is conftantly attended W'ith a fetid 
odour, owing to the emiflion of certain gafeous mat ur», 
which differ according to the putrei)iiig fubduncc. 

Some vegetable fubltances, aa gluten, and cruciform 
plintSf emit ammonia ; others, as onions, feern to emit 
^ofpborited hydrogen gas. Carbonic acid gas, and 
hydrogen gas, impregnated with unknown vegt table 
matters, are almoft cordlantly emitted in abui dance. 

When the whole procefs is finiflicd, fcaicely any thing 
remains but the eattlia, the faks, ai d the meiak, which 
formed a conftituent part of llic vegetable. I’ut uur 
chemical knowledge of vegetable compounds is by far 
too limited to enable uato follow this very complicated 
procefs with any chance of iucccls. 
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Vegetable SUBSTANCES 

Bread differs verj* c')mpVtely from tlie flour of vvlii«:h 


Part I. 

Wiuc 


It iii made, for none of the ingredients of the flour can 
now he dlfcovrf (*‘1 in It. The t)nly eheinlil who has 
iittcnipti d an analyfis of biTai is M** Geoffroy. He 
found that ico parts of bread contained the following 
ingredients : 

z^.735 water. 

3 2. '^>30 gel.itinoiis matter, extrafted by boiling water. 

39.K43 refiduum infolublc in water. 


96.608 
3.392 lof*. 


ICO. 


[hit this analyfis, w'hidi was publifltcd in the Memoirs 
•f the French Ac.ademy for the year 1732, wag made at 
a time when the infant (late of the fcience of chemidry 
did not admit of any tiling like accuracy. 

Skct. II. 


Of JViSE. 

Therk IB a confiderable number of ripe fruits from 
which a fweet liquor may be exprefled, hating at the 
fame time a certain degree of acidity. Of fuch fruits 
we have in this country the apple, the cherry, the 
gorjft berry, the currant, &c. but by far the moft va- 
luable of thefc fruits is the grape^ which grows luxu- 
riantly in the foiithcrn parti of Europe. From grapes, 
fully ripe, may l>e exprelTcd a liquid of a fweet tafte, 
to which the name of mujl has been given. This li- 
qiiid is compofed alrnoft entirely of five ingredients ; 
namely, uhihr^ fugar^ jelly ^ mucilage^ and tartarous acid 
partly faturated with potafs. The quantity of fugar 
which grapes fullv ripe contain is very confiderable ; it 
may be obtained in cryflaig by evaporating mud to the 
ronliflence of fyrup, feparating the tartar which preci- 
pitates during the evaporation, and then fettiog the 
inu!i afide for fome minthg. The cryftalg of fuj^r are ' derS' 
gradually farmed. vinous " 

When mu^ is put into the temperature of about 70% 
the different ingredients begin to upon each other, 
and what is called v'vious firmeritation commences. The 
plicriomena of this fermentation are an inteftine motion 
in the liquid, its becoming thick and muddy, a tent^ 
pcraturc equal to and an evolution of carbonic 

acid gag. In a few days the fermentation ceaies, the- 


water ts abfoliitcly neceffary for the exillence of vinous 
fermentation. 

If the juice of thofe fruits which contain but little 
fugar, ag currante, be put into a favourable fit nation, ® 
fermentation indeed takes place, but lo flowly, that the 
produ6t is not whie^ but vinegar: but ii a luiFicif'nt 
quantity of fugar be added to thefe very juices, wine la 
readily produced. No fubflance whatever can be made 
to undergo vinous fermentation, and to produce wine, 
unlcfs fugar be prefent. Sugar therefore is abfolutely 
neceffary for tlic exiflence of vinous fermentation ; and 
we are certain that it is decompofed during the procefs ; 
for no fugar can be obtained from properly fermented 
wine. 

All thofe juices of fruits which undergo the vinous Ad acid, 
fermentation, either with or without the addition of 
fugar, contain an acid. We have feen already in the 4 
firil chapter that the vegetable acids are obtained chief- 
ly from fruits. The apple, for inftance, cdniains ma- 
Kc acid ; the lemon, citric acid i the grape, tartarous 
acid. The Marquis de Pullipn has afeertained, that 
will not ferment if all' the tartarous acid which it 
contains be feparated ftditi it^. We may conclude from * Cltftptah , 
this, that the prefence of a vegetable acid is abfolutely 
neceifiry for the comn»ntfefhe&i of the vinous fermenta- 
tion. This rendeti the cflential part 

^ tqvtiWent 5 
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thick part fubfidts to the bottom, the liquid beramei' ,, 

clear, it has loft much «if itt faccharine tafte, and afu. Oth^hdi^ ttiadli^wpofe them! 

tnrd A new one. its f(Kci<tc gravity i. cKmimlhed , andt The chrheoic acid gat ia 

in (hort. it has become the liquid welt known und^ the ' that the proiiortion' of the ear> 

nameofwi/ie. bonWfhe ohi^ ofihe fugar ii dimimihed. It it 

Now what is the ciufc of this fermenUtion > What kre not ckrtam that the niacilage of the wine h decompofed 
thefubftanecs which mutually decompofe each Other, fecomplctefy aa the.fcgar; for it has been obierved, 
and what is the nature of the new fubftance formed ? that when the muft. ifttounda in nncilage, the wine » 

Thefc chsnMt are produced altogether by the nra« apt to become four, 
tual aaion of the fiibftances contained in muft j for When wine « diftflled by means of a tow heat, there Uecomii.. 
they take place equally well, and wine is formed equally comes over a quantity of altohol, and the remainder is Ctlun iA 
well in clofc veflels as in the open air • folution of acetous acid. From this fad, it ha 4 been 

IF the tti^ be evaporated to the confifteney of a concluded that wine it compofed of acetous acid and 
thick fyrup, or to a roi, as the elder chemifts termed alcohol But that the dittillation occaftons a chendcal 
it, the fermentation will not commence, though the pro change in the ingredients of wine it evident from this 
per temperature, and every thing elfc nraffcry to pro- that if we again mix the aleohol and acetous acid, we 
duce fermentation, be po'fent |) , But it this fyrup be do not repnxluce the wine. 

again diluted with water, arid placed in favouraUe cir- Fourcroy has attempted to fhew that alcohol exifted 
cumA&oces, it will ferment. Therefore tlie prefence of ready formed } but his proofs are not conclutive. Fab- 

roci ■! 
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roni li:.8 iha.'. a]t(jh(>l cannot be oUalned from 

r.cw made vii»r I y any other irrlhoJ than dil\illation. 
TVlien wirie is laturcd with very dry caibonat of potali, 
)i(> alcohol makes its appearance em the furfacc of the 
mixture, v«?t a very fmnl! quantity of alcohol, artificially 
mixed with wine, may be detefted by this mtthocL Jt 
certain, however, that alcohol exitls ready formed in 
old wine. 

ShCT. III. Of Hekr, 

T H E method of makinj^ beer was known in the moft 
remote a^es ; we arc ignorant to whom the world is in- 
debted for tlic difeovery of it. Beer is ufually made 
from harhy, 

if The bailey is fteeped in yrater for about fixty hoars, 
in order to faturate it with that liquid. It ought then 
to be removed as fpeedily as pol&bie, otherwife the wa- 
ter dinolves, and carries off the moft valuable part of 
the graiff. The barley is then to be, laid in a hexpibr 
twenty four hours ; heat is cvplvetl, oxygtp gas abroib- 
ed, carbonic acid gas dieted, and germination com- 
mences with the {hooting forth of radicle, it ia 
then fpread upon a cool mr, dried Itowly, and is itfter- 
wards known by the name of ma/i *• < 

Malt, previoufly ground to a ^arfe powder, Is to be 
infufed in a fuffidenti pons water, of the 

tem^ra^re tjl infufion is then 

tobe'dWi(^'';^(^r.at|i^ added, at a 

higher malt 

name of 
mttiai a.quantiW of 
ttmuer. , 



tained at Iq a<r> 

'.Thntfore ’ue'4MQni|)dB^ 

' the Tubftamsea eOBtiinra ii 
tion rf any ttiinff .Tito If V*' 

in cl<« TcflbbHiniich’fpilltocr.J^ 
procefa takca place in the open air: ' Tm rehlbn of 
which ii, that in the open air the htor gradiillto caWi 
potatei during the fermentation. Tima Vh C^icf 
found that 1 1 quarts, 3 t oa. fermented ip opM aeflels, 
loft, in I a days, 40 oz. ) whereas an equal weight, Stt- 
m^ted in clofc v^cls, loft only ft oz. in the fibM time. 
Yet the quality of the iwr wai the fame in eachj for 
equal quantities of both, when diftilled, yielded predfety 
t na, p. portion of alcohol f. 
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SUBSTANCES. 563 

Duiliig the fcrmfutiitlon, a quantity tS tatboi.Ic ? nl 
pas is condanily ihfcni>.*gC(l, not in a Halo oi piirii 
but containiTig, conil.'mol with it, a jjDillnii tf-o 
wo?t ; iUiJ if tills g.is be niaiU* to pain llinnigh walu-, rj, ,,, 

it will tlopolitt won, which may be iVinunUil in the 
uiu^l manner *. V ,/ , * 

When beer is diftilled, alcohol is obtained, anil the -v/ * 
rcfiduun is an Scid liquor f. The of beer is lo f 

obvioufly the fame with that of wine that it icquircs ’’ 

no additional explanation. 

^ 237 . 

Sect. IV. 0/ tie Jesrous FjiRMENrATioif, • 

j?y 

Ik wine or betr be kept at a lempeiature between SuMl.»r.c?j 
70^ and po-*, it gradually lofcs its proptitics, and is cun- 1><( h uru 
verted into acetous aclJ* a 

During this change, a quantity of oxygen gas i^niiriiil'i.oiu 
abforbed, and the whole of the fpirituous pait ot the 
wine or beer difappears. Confequcntly its ingredients 
have mutually decompoftd each other. 

.Neither pure alcohol, nor alcohol diluted with water, 
are capable of undergoing this cliangc, neither do they 
iddbrb any oxygen, i his abforpiioti, then, is made 
by the mucilaginous irattiT which alwnyii exillii in thtie 
: l^uids. No acetous acid is ever produced, iinh is loinc 
acid be prefent in the liquid. Wc h»?.y aii'cluilc, iher*, 
that the mucilage ncquiies the pmpeitics of an and 
before it begins to ad upon the Ipintuuus pLut oi the 
beer or the wine. 

As the acetous acid has been already treated of in 
the article Chimistry, SujpL it is umicccllary to dwell 
any longer on this fubjed here. 

Sect. V. Of PrjrkkFjcrion* 

Ai.ir vegetable fubllances, both complete planii and Wu<ure ot 
their component parts feparatcly, when left ciuiuly 
themfelves, arc gradually decompoied am} dttlroycJ/*^"* 
provided moillure be prefent, and the temperature be 

much under 4 nor too high to evaporate fud- 
dcnly all tbemoifture. This decoinpofi tion hsis obtained 
the name of putrefaHion, 

It. proceeds with moft rapidity in the open air ; but 
theconuft of air is not abloluirly ueceilary. Water 
ts, in all cafes, eflential to the procifs, and then lore is 
moft probably decompofed. 

iPntrefadion is conftantly attended with a fetid 
odour, owing to the cmifiion of certain gafeous matte rn, 
which differ according to the putrelying fiibllanee. 

Some vegetable fubftances, as gluten, and cruLiforni 

• . * _ _ ? __ r . ^ 


matters, are almoft conilantly emitted in abut ihxice. 
When the whole procefs is finiflicd, fcaicely any thing 
remains but the eaiths, the falta, ai d the metals, which 
formed a conftituent part of the vegetable. lUit our 
chemical knowledge of vegetable compounds is by far 
too limited to enable us to follow this \xry complicat' d 
procefs with any chance of luccels. 


PART 



Part IL Of Animal SUBS^fANCKS- 


rA. 


X^tvilinn < f 


Ingredient .1 \yl 7 hen wc compare aninr.nl? and ve;^'«*tahltp^ to- 
ofAnmub, peihcr, tacli in their rooU pciledi P,ate, nothing 

^ Kibr:na. cafjcr than to dillinguifti them. '1 he plant is 

■’ I J ' ' coniined to a particular fpot, and exhibits no marks of 
ClaflcB of confeioufnefs or intelligence ; the animal, on the con- 
animalh and trary, can remove at pleafurc from one place to another, 
vegetables poUeffed of confeioufnefs, and a high degree of in- 
telligence. But on approaching the contiguous extre-* 
mities of the animal and vegetable kingdom, thefe Ari* 
ktng differences gradually difappear, the objefts acquire 
a grertcr degree of rcfemblarcc, and at laft approach 
rath other fo nearly, that it ia fcarcely poffible to de- 
cide whether fonic of lliofe fitiiatedon the very boundary 
btlor.g 10 the animal or vegetable kingdom, 
pir.uui'ly 'I'o draw a Hue of cliiliii^ion, then, between animals 
dill.! piA\^ vrgetabhv., would be a very difficult talk ; but it is 
7int nccLfrary foi us, in this place ut Icaft, to attempt iv, 
t(<r alinoil: the only aninralr. \\hurc bodies have been 
hit he I to examined with any degit;e of chemical aceu* 
i.ic y, belong to the moA perfed claAes, and confequent. 
I)* are in no danger of being confouncid with plants. 
Indeed the greater number of fad^a which wc have to 
1 elate, apply only to the human body, and to thofe of 
a few domcAic animaltf. The tafk of analyfing all ani«> 
inal bodies is iramenfe, and mull be the work of ages of 
indcf.iligablc iiKluIlry 

We fhall divide this part of the article into four 
this p.ot. cliaptcrs. In the firft chaptc^, we fhall give an account 
of tlic differcat ingredients hitherto found in anitnalSf 
fuel) of them at leail as have been examined with any. 
degree of accuracy : in the fecond, wc Aiall treat pf the 
different members of which animal bodies aic compo* 
fed ; which muA confiA each of various combinatiotts of 
the ingredients deferibed in the Aril chapter: in the 
thiid, we (hall treat of thofe animal fun^ione which 
may be elucidated by chemiAry : and, in the fovrtht <7f 
the changes whicii animal bodies undergo after death* 

Chap. I. Of the Inghedients of Animals 

n'viE fnbftanccs which have been hitherto detefied 
in the ar.inial kingdom, and of which the different pmfti 
of animab* as far as thefe parts have been analyled^ are 
found to be cornpofed, may be arranged under the Cbk' 
lowing heads : 

1 . Fibrina, 8. Sulphur, 

2. Albumen, 9. Oils, 

3. Gelatine, 10. Acidi, 

4. Mucilage, ,ij. Alkalies, 

5. Bafis of bile, 12. Earths, 

6. Urea, 13. Metals. 

7. Sugar, 

Thefe (hall form the fubjeA of the Mowing IcAioiis: 
SSCT. I. Of FiBklSA, 

* 

If a quantity of blood, newly drawn from to animal, 


be allowed to remain at lefl for fomc tiire, a llfw k rt;d Alhumen.^ 
clot gradually forms in it, and fiibiide!!. Sepatali* this' 
clot from the reft of the blood, wafli it repeatedly inp,ijrinA 
water till it ccafes to give out any colour or taltc to how ob« 
the liquid ; the fiibllancc which remains after this Gained, 
procefs is denominated fibrina. It has been long 
known to phyficiane under the nAnc of the fibrous part 
of tbs bloody but has not till lately been accurately de- 
feribed. 

Fibrina is of a white colour, lias no lafte, and is in- 1 a pro^cr^ 
fuluble in water and in alcohol. It is foft and 
has a confiderable degree of elaft icily, and reftmblcs very * 

much the gluten of vegetables. 

Pure Axed alkalies do not ad upon it, uulei) they be 
very much concent rated» aud then they dccompofc it. 

All the acids combine with It readily, and dilFolve it. 

Water aud alkalies fepatate it again ; but.it has loA en^i 
tircly its former properties. Widt moriatic acid it forms 
a green coloured jelly. 

When nhrlc acid is poured, upon siptic gas 

is difengaged, as Jkll^difcqrcrecU 'Ihe 

quantity of this gM 
the fame 
ffime'proceu** 
acid gas ire:fSt.Miydr 
hriita is 
liquid^ yrheir 
and white Ba 
llancey and d 

When 

titytrfai 

lub(^nce 
but oeiibejf 
nor the 
knowUf 


j Fourersf^ 
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AlbutncD^ 
fi 'j aild(<*o<smed 

f byrthe‘“ 'VIP* 
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'Aancei';."e"yi 
a colppirlefl: 

.miffb ^ . 

Wbi^ U «oc puiit^ albumen; It 

oouiaiw carhimat 6 f iodas and ^ 

fame. fu1ph^r ( qim of thefe fubi^ancts is 

io fmall iKit; W inach iiiduenoe us.^roptrtie^. 

We feaB tbettfore ^nfidcr k as allumn. 

On the application of a heat of 165'='$ it coaguUtni^ CMm. 
as is wdl knowm sntd a white iblid e^s 1 the confift* *^5 
ency of wbicht when other things arc equal, 
in feme meafurct. on the time duriag which the heat ^ 
was applied, lie coagulated mafs has predfely the 
feme weight that it had while fluid. 

The idle of coagulated albumen is quite diflerens 
from that of liquid fldbumcn : its appearance, too, and 
its 


(r.) TJiis is merely the Latin term for the white of an egg. It was firft introduced into chemiftry by the 
phyfiologifts* 



Chap.I. Animal SUBSTANCES. 

I Albu men, its properties, are entirely changed ; for ic is no longer caloric [r the fiihf^ance whith I.- -'.iJ.ed. 
vS' ^ folublc, as before, either in hot or in cold water. the contrary, ti nt it is fA\r!;/w. 

^I^fnome- The coagulation of s.lbiimen takes place even thougli ^chctle fufooruii hif ulili 

ua of this siir be compVtcIy excluded; and even when :iir is ingenuity uhik.h f.onj fi» crnii,. ntly 
coagula- prclcnt tliere is no abforotion of it, nor dots albumen which he dl l. lie mixed tvvjeilnr e)i 
in poagulaling change ils volume *. .Xeds liavc the of egg aiu! lour parts of wtiie-, acM<‘d 


change ils volume *. .Xeds liavc the 
jinn/je ^^**P^<>pcrty of coagulaliug albumen, afl Scheeie afeertain- 
c'Aiiw.nix. <?df. Alcohol alfo produces, in fome mealure, the 
•;8- fame efTeft. HeaU then, acids and alcohol^ are the agents 
t iS'tWtf, which may be employed to coagulate albumen. 

^ ’ It ia remarkable, that if albumen be diluted with a 
fuilicient <)uantity of water, it can no longer be coagu- 
lated by any of thefe agents. Scheele mixed the white 
of an egg vith ten times its weight of water, and then, 
though he even hoiled the liqpid, no coagulum appear- 
ed. Acids indted, and alcohol, even then coagulated 


i^chi■tle lu[''jorU‘d hlf ulili that wi.iidv i ii.l 

ingenuily uhik.h f.onj fi» crnii,. iitly in ivtty 
which he did. 11c mixtd tvVjeilur one pait of wl iu 
of egg anr! lour parts of Wtiic-, acM<‘d a hi tie piiic al- 
kali, and then dropt in as uiuch run i.‘tlc acid .u Wui 
fuilicient to fatuiatc the ab'cali. I'iic :.ll;iriitn 
lated : but when he repealed the cxpuiniLiil, and iiic ! 
earbonat of alkali inllcad of pure ;,lk-.‘h, nocoigulA- 
tioii enfued. In the hrli calc, fays be, iluic wa; a 
double decompofition : the inuriaiio a<.id fi ^ni 

a quantity of caloric with which it wa; con. him d, : > d 
united with the alkali ; while, at thr hinc iullaut, i!.* 
caloric of the acid united with ilu* albinuu, ami ^cuif* d. 
it to coagulate. The fame combination r tuild not i. kc 


it ; but they alfo lofe their power, if the albumen be dk> {^acc when the alkaline caibonat wan uied, Licanr:.- tie 
luted with a much greater quantity of water, as has carbonic acid gas carried off the caloric, for vvha.K it 
l>eeii afeerfained by many experiments. Now we know, has a ftrong affinity < 

that when Water it pour^ into tlMtmen, not only a mt- 'i'Kis explanation ia plauPblc ; but it is jontrai^ to' 
chanical mixture taket (dace, but a chemical combiha* every other known fa6l in chemiliry, to I'uppolc tr.ai 


Un the jQttiBtity of water . rourcroy obleives, m lupport ot his opinion, 
wHb which tbeyae^ therefore, that the while of an egg is not at hrfl capable ui forn. ug ;i 

albumin particles are hard coagulum, and that it only acquires iImi proiK^ny 

. feparaud. diilance* by expouire to the atniofplure. U is well known :li3i 

jTbat evident the white of a new laid rgg is milky after boiling; ai.d 

ifD^tfais de^^ fo!u«« that if tbe (hell be covered over with gre^fe, to cxclud** 

the external air, it continues long in that ilate ; \\bcic- 
% of. atvthe white of an old egg, wbkh has not been pithr* 

Tcd in that manner, forma a very hard toiigh coiigu- 
partly iurairc' Thefe fa&s are undoubted; and they rtiidcr t 
'cxoeedtOglj probable, that albumen acquires the pr>. 

mming ft hi-d coagulum only by al>l.)r?)iii<.; 
‘ ‘ oxytta: but they by no means prove that coagulji.c^r, 
;itfl»t is owing to fuch an abforpiion. And fiiicc cos 
b^ b^ *' gaiiitioii''Ukfs place without the prcience of air, ai d 
dnrr •laec.hiO air, even when it is prefent, ia abforb:d, tl j.. 

cannot be maintained without inconfiilci.cy. 

Tbe only fubAance uhich can be fuppoicil tr> 

' U^t albumen during coagulation, fince it docs not loi 

caloric. We know that in molt cafes where 
figure of til ^ converted into a folid, caloric h i.6tuaUy Ji['. 
that change r ^nmad-. It is extremely probable, thru, that the laji*; 

pattkdcipf place here. Hut the opinion lias 

. conceive anfebil^ at. ^nfirmed by any proof. I'ourcroy indcul 

the diAince <^tlie piitlcles of tjbai in an experiment made by him, the therino- 

at Icaft*es we ea» pCFcdvCj^ ^rr rofe a gieat number of degrees. i>ut as no other 


ffulum, and that it only acqjiircs that proi^^nv 




S(SknMM>,T 








i&Imm 

that change : 




. conceive anfCbil^ at. Wtjf take ^nfirmed by any proof. I'ourcroy iudcul 

the diAince t^tbe paitlclcs of tjbai in an experiment made by him, the thermo 

at Icaft*as we pcFcdvCj^ ^rr rofe a gieat number of degrees. i>ut as no othei 

thtt the figure ot the paift^les has ever been able to obkive any furh thing. ii 

Nw fuch a change take place three Wa^V cannot be doubted that thii philofopher has been milkd 

figure may be changed by the additioa of fism# aeyr* by fome circumfiance or other to which he did not at 
nokcules to each of the molecules of the body* ' y. tend f. It is ulual, in many cafes, for bodies to loft 
8ome molecules may be abftrafied from every integraftt bulk wbea they give out caloric ; but that there arc ex 


perfdn has ever been able to obkive any furh thing, it 
I cannot be doubted that thii philofopher has been milkd 
r* by fome circumfiance or other to which he did not at- 
. tend t- It is ulual, in many cafes, for bodies to lufc . -rr ^ 

; X.JL Lu— : ' . i. fThmjon m 


particle of the body. 3. Or the molecfdei, of whkii 
the Integrant particles are compo&d, mvf enter in- 
to new edmbinationt, and form new intcgimt par- 
ticles, wbofe form is different from that of tbe old 
integrant patiiedea Some one or other of thefe three 
things muft take place duriag the coagulation of al- 
bumen. 

I. Schcele and Foureroy have ifcribcd the coagula- 
tion of albumen to the firft of thefe caufes, namely, to 
the addition of a new foUUmect Accoidiag to Schcdei 


ceptions to this rule, is well known. in. z; 

5. Even if the fecond opinion were true, it is fcarce- 
ly poflible to conceive tbe coagulation of albumen to 
take place without fome change in its integrant parti- 
cles. We can fee how all the fubfiances which c<>agu* 
late albumen might produce fuch a change ; and thc 
infolttbiliiy of coagulated albumen in water, and its othci 
different properties, render it more than probable that 
fome fuch change aAually takes place. 15 ut what that 
change is> cannot even be conjcAurcd. 

The. 



5''6 A N I M A t S U 

The corp;u^.!tit)ii of RK.MTm>.':j is int'fTirdcU- conncJ*‘if(j 
\vlih ur:e oi the ir.ol! irr’poTt..i’t p‘n!)]c.rrs in cheniiliry, 
raintly, the ci'iiit .it fluidity n».d fedid/v. IVit tni< 
<.l allmaicn pi'ohkm fui only bo telolvti’, with anv proo.Hv\ of fne- 
Cc’f'., by a ^fometiical invelHgatiou of the phenonitna 
oflio.it. 

Coagulated albumen IsdiiTolved by the* mineral neijg, 
greatly diluted with water ; mul if a cc'iiccnt rated acid 
be added to the folution, the albumen is again prccipi* 
tated *. Alk«Hc8, however, do not precipitate it from 
' rl r f folution in acids f. But if a folution of tan be 
Ar*> ^ *pouu'd Into the acid folution of albumen, a very copi- 

ci'.K. xxix. Oils precipitate appears J. 

^ If the folution of tan be poured into an aqueous fo- 

j ILiJ, liition of uucoagulated albumen, it forms with it a very 
copious precipitate, which is infoluble in water. 'I his 
precipitate is u romhination of tan and albumen. ' This 
property which albumen has of precipitating with tan, 
at;/.,/- was d! hovered by Seguing: it furnifiies us with a me- 
j,.» s -y //r. thoJ of ing the prtfence of albumen in any liquid 

I. i;i jjj nhk'h «e fulpcCt it. 

Ture alkalies and lime w'ater alfo diflblve albumen $ 
at the fame time ammonia is difeiigaged, owing ^ to 
the dtcompolition of pari of the albumen. Acids pre- 
cipitate the albumen from alkalies, bulitapropcrties«re 

♦ y/t'./r, clif’nged*. 

•I* -^ / ■ ir ?cid, when afTiflcd by heat, difcDgages azocic 

/•*/./ Uett'd albumen f ; hut the quantity is not fo great 

/.r. ns may be obtained from hbrlnst* The albumen ts 
% Pourcroy, gradually cliflblved, nitrous gas in cmltled, ozatic and 
OiVw I formed, and a thick oily matter makes 

j s 7 ijfey apptmrance on the farface $. When diftilled) it fur? 
Oe/ri An, nifhes the fame produdils as hbrina, only the quantity of 
17. ammonia is not fo great ||. 

Trfrfl Hoiicc it follows, that albumen is compofed of laot* 
H Vr«ri roy, and carbon, as well ab hbrina ; but the pro- 

Ann. Je ’ portion of u^ot is not fo great in the Iklt fubliancc at 
Chm. i. 43. in the fccond. 

Sec r. III. Of Gsiatikk. 

OcUtinr ® of an animal, an ox fer 

how .iIj. inllance, after the hair and every impurity is cartfuHy 
tained. feparated, be wadied repeatedly in cold water, till the 
liipiid ceafes to be coloured, or to abdra^t any tbib^ } 
if the (kin, thus purified, be put into a quantity of pure 
water, and boiled for feme time, part of it v^iU be di 0 bU 
ved. 1 .et the deco^ion be (lowly evaporated till it is 
reduced to a fmall quantity, and then put afide tOrCOoU 
When cold, it wull be found to have aflum^ a folid 
form, and to rclcmble precifely that tremulous fubftance 
well known to every body under the name of gdly^ 
This 18 the fubllance called in chemillry gelaiht^ Jf 
the eva|K>ration be ftiU farther eontinuid, by expofmg 
the gclly to dry air, it bccomesdiard, (emitran (parent, 
bieakft with a jrlaflTy fraflure, and is in (hort the fub* 
fiance (b much employed in difiuent arts under the 
name of glue. • Gelatine, then, is precifely the fame 
with glue ; only that it mull he fiippofed always free 
from thofc impurities with which glue is Ib often 4;on- 
..^(3 laminated. • 

loi proper- Gclatiriv is tranfpSTent and cohmrlrfs ; wlien thrown 
into water, it very foon (wells, and ar-unCft a gclatinou'j 
form, and gradually diilolvcs conipkivly. By evapora- 
ting the water, it may be obtained again unaltered b 
the form of gelly. 


B STANCES Parti 

V/hin ai\ infufion of tan is drop? into a folution Aiynia 
of gtbtine in water, thxrt is inllantly fornird a copious 
white precipitate, which has all th*? properties of lea- ^ 
thtr. 'Phis pvfcipiiati is coinpoftd ol tan and gela- 
rlre. Thefe two fjbllances, thcrcffire, wdicn combined, 
form leather. Albumen and gelatine arc the only ani- 
mal fubllanccs known which have the property of corn- 
hininir with tan, ami forming with it an iiifoluhle com- 
pound. They may be always eafdy detedfed, therefore, 
by means of tan ; and they may be readily difitnguifii- 
ed fiom each other, as albumen alone coagulates by 
heat, and gelatine alone concretes into a gclly. 

Gdatiiie is infoluble in alcohol, and even prccipi* 
tated from water by it ; but both acids and alkalies dif- 
folve it. Nitiic acid dif^igages from it a ftnall quan- 
tity of azotic gas ; diifolves it, when afliftcd by heat, 
excepting an oily matter, which appears on the furface ' 
of the folution ; and converts it, partly into oxalic and 
malic acidii *. - ^ 

• When diif tiled, there comes over firft water, contain - j Am 
tog Tome animal* matter ; the gelatine then fwclls, be -*J: * 7 - 
comes bla^k, emits a fetid odour, accompanied with- acrid ' 
fumes: Some empyreumatic oil then comes over, and 
a very ftnall quantity of carbonatof ammonia: its coaly 
refiduam' remains bsihind. Thefe phenomena (hew, that 
geUtittCis compofe4 of hydrqg^, and azot; 

but the imucb -fmalter 

than in cither dr V ^ "t JPounepy, 
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iKtlolatiim. un. ' 
ci|ll«d tUb ibe 

■gen, wd bf b^cdttiipg by that 


gciirbirt 

l^e be pointcSl oot in 

the Jnext papier. In the prefent ftatc qf Our kn%w- 
account of Acm here would merely be a re- 
petition of the properties ju(k mentioned. 

Sect. V* Of /ie JJ.is/s of Bilr* 

IwTO 32 parts of frefh ox bile pour one part of con* Bafuof bile 
ctmrated snoriatic acid. After the mixture has ftood how ob. 
for feme honriv pafs it through a filter, in order 
parate a whiie'>coagii]ated fubltaifcc. Pour the filtrated 
hqoor, which has » fine green colour, into a gUfs veffel, 
and evaporate it by a moderate heat. Whin it has an- 
rived at a certain drj^ec of concentration, a green co- 
loured fubfiance precipitates. Decant off the clear li- 
quid, and wzfli-thc -predpitate in a fmall quantity of 

pute^ c , 
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pure water. This precipitate is the hafs of hiU^ or the 

V ^ ^***' rejin of ItJe^ as it is fometimes called 

'rhe bafis of bile is of a black colour ; but when 
Iti proper fpread out upon paper or on wood, it is green; its tafte 
tics is intenfely bitter -j*. 

* Crt/tff, ^ When heated to about 122 ®, it melts; and if the 
heat be flill farther incrcafod, it takes fire, and burns 
with rapidity. It is foluble in water, both cold and 
hot, and (lill more foluble in alcohol ; but water precU 
34 1* pitates it fiom that liquid 

It 18 foluble alfo in alkalies, and forms with them a 
Chim. vii compound which has been compared to a foap. Acids, 
a 7 b. when fufHciently diluted, precipitate it both from wa- 

t ter and alkalies without any change ; but if they be 

§ CM Mi concentrated, the precipitate js rcdiflolved • 

Mnclurg When diftilled, it furnifhes fome febacic acid ||. 

I'our&oy. From thefe properties, it is clear that the bafis of 
Con^bines a^onfiderable refemblance to oils ; but it dif* 

With vxv- from them entirely In fcvcral of its properties. The 
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gen. 


addition of oxygen, with which it combioea readilyr id*' 
ters it fomewbat, and brings it ftiH . nearer to the iiiiSB 
of oils. 

In this altered Rate, the bafis of ' fj|ile may be obtain* 
ed by the following procefiu Pour pxy-moriatic acid 
cautioufly into bile till that,|!quld lefes. itagit^rn cotour) 
then pafs it through a albumen 

which coagulftea . acid into 

the fitt^ed if t^'^^ for 

feme time. coin* 
iivrtcd intn^ Held p and; ikr the meau 


i|nd acquires new 
‘ f has remaned 
IniAit a white 
m ne fepara- 
iil^sofbitt 

yii^...but 

■nd cWn 
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Urea how 
obcainei^' 



nfl^utnan 
tiB It be 
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urine abfdd' $n> " 
reduced to the ^ 
jS:ate; whoi p^hVt^ 
mafs. Pout', at difrmnt txm^ 
timet iu weight of ada^hot/andv I 
a great part of the n^fa Witt 
w^lT remain only a number of falide foyix 

die alcohol' folution into a retort, and^fti) by the hWd- 
of a fand bath till the hquid« after boiling fome time, is 
reduced to the confiftence of a thick fyrup. The whole 
of the alcohol is now feparated, and what remains in 
the retort cryftallizes as it cools. Thefe cryftals confift 
» rovrerty of Che fublUnce known by the name of urea 
ami Vaw- This fubftance was firft deferibed by Roudle the 
Ann. Younger in 1773, under the name of the faponaeeous 
9 f nrVer. He mentioned fcvcral of its pro- 
perties ; but very Kttlc was known concerning its na- 
ture till Fourcroy and Vauqudin publifiied their ex 
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Urea, obtained in this manner, has the form of cry. Urea, 
ftallinc plates crofliug each other in dillucnt dirc^Aions. 

Its colour is yellowllh white ; it has a jclld findl, fome- 
what refcmbliiig that of gailic or .ufLnic; its lalle istics * 
ftroiig and acrid, reftmbling that of a umonidcal falts ; 
it is ytry vifeid and ddlieult to cut, aud has a good 
deal of refemblancc to thick honey ] . When txpofed ^ fWmj 
to the open air, it very iooii attracts inoiihirc, and is'^‘</ 
converted into a thick brown liquid. It is cxircmtly 7 '*'’^'’": 
foluble in water; and during its foluiu»n, a coiuidcrable'^'^ Y'"" - 
degree of cold is produced J . A Icohol diflolvcs it with ** ^ ' 


pcriments on it in 1799. 


Thefe celebrated chc- tates 


mills have given it the name of uredf which we have 
adopted. 


facility, but fcarctly in fo large a proportion as water. 88. 

The dcohol folution yields cryllals much more readily 
on evaporation than the folution in water. 

When nitric acid is dropt into a concentrated fjlution 
of urea in water, a great number df bright pearl colour- 
ed cryftab are depofited, compofed of urea and nitric 
acid. No other acid produces this fingular cfTcct. I'hc 
concentrated folution of urea in water is brown, but it 
becomes yellow when diluted with a large quantity of 
water.,. The infufion of nut galls gives it a ycllowilh 
brown colour, but caufea no precipitate. Neither does 
the snfufioD of tan produce any jnrccipitate ||. ^ 

When heat is applied to urea, it very loon melts, 207 
fwells up, and evaporates, with an infupportably fetid compp- 
odour. When dillillcd, there comes over firfl benzoic parit, 
acid, then carboaat of ammonia in cryflals, fome carbo- 
nated hydrogen gas, with traces of pruflic acid and oil ; 
aiid there remains behind a large refiduum, compofed of 
cbarcoah muriat of ammonia, and miiriat of ibda. I'he 
diftiilation is accompanied with an almoll inCuppottiibly 
fetid alliaceous odour. Two hundred and eighiy-ciglu 
parts of urea yield by dift illation 200 parts of catbonat 
of ammonia, 1 0 parts of carbonated hydrogen gas, 7 
parts of charcoal, and 68 parts of benzoic acid, muilat 
of fqda, and rauriat of ammonia. Tlwfc three lall iu- 

K “* IMS Fourcroy and Vauqudin confidcr as forcigu 
Qcei, feparated from the urine by the alcohid at 
tbit fame time with the urea. Hence it follows, iha’: 

100 parts of urea, when dillillcd, yield 
: • ; 92.027 carhonat of ammonia, 

* . ^ ' q.6c8 carbonated hydrogen gai, 

3.225 charcoal. 

V', ■ 99.860 

Now 200 parts of carbonat of ammonia are comj)i;l' d 
pf 86 apunonia, 90 carbonic acid gas, and 24 vrater. 
H«nce.it(bIlow8, that 100 pans of uica arc compofed 

pf V ^ 5 M«»^ygcn, 

32.5 azot, 

• V 14.7 carbon, 

13.3 hydrogen. 

100.0 

But It can fcarcelj be doubted, that the water wdilch 
was found in the carbonat of ammonia cxifted leady 
formed in the urea before the diftillation f . c 

When the folution of urea in water is kept In a boil. ' 
ing heat, and new water is added as it evaporate.^, the 
urea is gradually decompofed, a very great quantity of 
carbonat of ammonia is difengaged, and at the farnc 
time acetous acid is formed, and fume charcoal prccim- P 
tates*. ^ y6. 


When a folution of urea in water is left to kfelf forspo!it%Br- 
fome time, ills gradually decoropofed. A froth col-^^sdcrrj’ji, 




acU<'. 
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lefts oil its furfacc ; pir bubbles ar»i emitted which have 
a ftrong difaj^recahlc rmtll, in which ammonia and ace- 
tous acid arc dilb’iunilihuhlc. 'I'he liquid contaiiia a 
quantity of acetous acid. 'Flit dcctimpofitlon is much 
more r?pi(l if a little ;relatine he added to the (olnin>n. 
^ In that cafe more ammonia ia Jifengaj;cd, ami tin; pro- 

4i#ii portion of acetoufl acid ia not fo p;rcat’''' 

yur/i/i, iinn Whcii thc folutioH of urcH IS mixcd with one fourtli 
fi. Chun. of its wciglit of diluted fulohuric acid, no effcrvcfccnoc 

sjfxii \i 96 takes place ; but, on the application of heat, a quantity 

appears on thc furfacc» which concretes upon 
coolinj; ; the liquid, which comes over into the receiver, 
contains acetous acid, and a quantity of fulphat of 
ammonia remained in the retort difTolvcd in tlie undi* 
Hilled mafs. By repeated dilliilntions, the whole of 
tlic urea is converted into acetous acid and ammonia f. 

When nitric acid is poured upon ciyftallized urea, a 
violent effirrvefcence takes place, thc mixture frothes, 
aTumes ilie form of a dark red liquid, great qnarftities 
of nitrous azotso gas, and carbonic acid gas, arc 
dilcrijfaifcd- When the efTervefcencc is over, there re- 
mains only a concrete white matter, wdth fome drops of 
rcddilli liqui !. When heat is applied to this reflduum, 
it detonates like nitrat of ammonia. Into a folutioti of 
iircj, formed by its attrafting moiflure from the atmo-^ 
rpJicre, an equal quantity of nitric acid, of thc fpectfic 
rv'ivliy 1.4^0, diluted with twice its weight of water, 
was a ided ; a gentle eflervcfceiicc enfued : very gentle 
)i( at wa.^ applied, which fupported thc efFcrvefcenfcc for 
uvo d'i\s. 'fliere was difengaged the lirfl day a great 
• lUnntiiy of azotic gas and carbonic acid gas; the fe« 
cond day, carbonic acid gas, and at laft nitrous gas. At 
ilie fame time with thc nitious gas an odour was per« 
t eivable of the oxygenated pruffic acid of Berthottet* 
At thc end of thc fecond day, thc matter in the retort, 
which watt become thick, took fire, and burnt vTlth a 
violent explofum. Thc refiduum contained 
prulTic acid and ammonia. The receiver conttui^, a 
ycllowlO'. ucid liquor, on thc furface of which fomc 
drop's of oil fwam J. ' , >'* 

Muriatic acid (hflblve<! irea, but docs not alter it. 
Oxy-inuriatic acid gas is abforbed very rapidly /by 
diluted r<iluiIon of urea ; fmall whiciOi Hakes appear, 
which become brown, and adhere to the ^d^ of 
t)ie vefli l like a concrete (ul. After a confiderable quan- 
tity of oxy. muriatic acid had been abforbed, 
tioii, left to itlelf, continnrd to elTervcrce exceeding 
(lowly, and to emit carbonic acid and azotic gas<, A& 
tti this efTtrvefcence was over, the liquid contained Dm- 
riat and carbonat of ammonia. 

Of ulJulicB diflblved very rapiitly by a folution of poUifil 

or loda; and at thc fa ne time a quantity of ammon^.is 
difengaged. the fame fiManccis difeegaged when tirea 
is trc-atal with barytes, lime, orevtn magncHav Hence 
it is evident, that this appearance mnft be afcHbed to the 
murint of ammonia, with which it is conllantly mixed. 
'When pure folid potafs Is triturated with urea, heat is 
P'^oduced, a great ipianlity of ammonia is difengaged. 
'rhe mixture becomes brown, and a fubftance ia depo- 
futd, having die appcaruiicc of an empyreumatic oil. 
One part i>f urea and two of potals, dlrolved in four 
times its weight of waier, when dillitled give out a 
great qiiaolity of ammoniacal water; the refiduum con* 
lained tcctile and carbonat of potufs 

When muriat of ioda ts difTolvtd in a folution of urea 
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in water, it is obtained by cvapoiallon, not in cubic ^ 

cryftals, its. ufual form, but in regular oftohedrona. ” 
Muriat of ammonia, on the contrary, which cry(lalli/c8 
naturally in oftohedions, ii converted into cubes, by 
ddfolving an \ cryllallizing it in tlie folution of urea. 

Such are the properties of this (ingular lubflarice,. as 
far as they have been afccrtaintil bv the experiments ot 
Fourcioy and Vauquelin. It difteis from all animal 
fubdances hithcito examined, in the great proportion of 
a/ot which enters into its compofition, and in che faci- 
lity with which it is dteompofed, even by thc heat oi 
boiling water. 

Skct- VII, Of San^R. 

Sue At has been already deicribed in the former part 
of this article as a vegetable fubllancc ; nothing there- 
fore ia neceflary here but to point out the dilferen: 
ftates in which it is found in animals. It has never in- 
deed been found in animals -in every refpcft^fimilar to 
the ftigar of vegetables ; hut there are certain animal 
fabftances wbidi have fo many properties in common 
with fugAf,. that ihey Cain fcarccly be arranged under 
any other name. Tbefefubftances arc, 

. f. Sugar jof milk, . 

■ ■- 

3. , 
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tili» 

trsSi the asiUe ' is 'entirely- hmilir to t^t 

' of fugar I it "It -MKf ;|n||ihle in .'>eatc.r» wTfli whicn it 
forms a fyrup. fugar palTes to the vinous fer- 

mentation *• ' ^ ' • 

J. The urine of perfons laj^uring under the difeafe 
known to phyfi^taas by tie' name of yields, 

when evaporated, a coofiderable quantity of matter, 
which poffeffes the properties of fugar. 

SitcTa VlII. Of Oils: 

'run oily fubftances found in animals may be ipran- Kixed oils, 
ged under three heads; 1. Fixed oils; a. Fat ; 3. Sper- 
maceti. 

I. Tlie fixed oils are obtained chiefly from diflerent 
kinds cd* lifh, as tiie whule, kc, ; and they are diiUn.* 

CuifteJ 


• Fowntoj^ 
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gtiilhcd by the name of the animal from which tlicy are 
obtained, as ^u;hak oil. See. Tbefe oils agree in their 
properties with ollnr fixed oils j which have been al- 
ready dcfcribfd in the article Chemistry, Part II. 
Chap. iii. Suppl, 

. 2» Fai, or rather tallow, is a wellknown animal Tub* 
ftance, much employed in the manufadurc of candles 
and i'oap. 

It has a white colour, often with a (hade of yellow. 
When frefli, It has no fmell, and but little tallc. While 
cold, it is hard and biittle; but when expofed to the 
heat of it melts, and aflumes the appearance of oil. 
'rhe fat, liowcvcr, which Is extracted from flefh by boil- 
ing, dues not melt till it reach the temperature of 1 37^ 
Tallow and fat, in other .nefpeds, have the properties 
of fixed oils. They feem to be compofed of a fixed oil 
combined' with febacic acid* When ftrongly heated, 
with cou(a£l of air, it emits a fmoke of a peneitating 
fmtll, which excites tears and cough tng, and takes fire 
when fufficiently heated tq be volaiiltscd i the chatto^ 
it affords is not abundant* If fat be difiiN^ oft w wft- 
ter-bath, an inftpid water, of a flight animat Anttt, is ob- 
tainedi which is neither acid uor sikalifie, W which 
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4. Carbonic, 


Acids. 


lift 


1. SulphunV, 4. Carbonic, 7. Poimio, ^ 

2. Muriatic, BiM;r.oic, b. lloiubyc, * 

3. Phofphoric, 6. Sebacic, 9 Uiic. 

The rirli tight «.f tlicfc have been already dtfenbed in 
the article Chkmistry, SitppI, it is unneceffary tlurc- 
fora to dtferibe them here. 

Few pcrfoiiB are ignorant that concretions fometimesPii oviij 
form in the human iir.Wy bladder, and produce 
very formidable difeafe known by the names of ' 

Jfone and the gravel. Thcfc concretions arc often ex- 
traded by a furgical operation : they are called urinary 
caUnlu 

The mod common of thefe calculi is of a brown co- 
lour, and very folnble in putt potafs or foda ley. 

If into an alkaline folution of one of thefe calculi a 
quanthTT of aceloai Kid be poured, a copious brown co< 
joured precipitate immediately appears, which may bo 
fepaiated and edulcorated in a fmall quantity of water. 

This fnbfl:ance is urk acid * . ♦ / ; 1 

It was dlfcovercd by Scheeic in 1776, and the 
French chemifts afterwards called it Hthk add: 
this Bsme, in confcquence chiefly of fume remarks of 
Dr Pear&n on its impropriety, has been lately given 
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foon acquires a putrid fmell/ and depofites filaments of up* aad that of err/Vft) acid fubfliiutrd in its place 
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place with the water ^ 

* t • . I I* J . „ 


THi* 


terbith 
fluid 

Hthecittfe 


•n, ilrhich takes 
ji^ diftillation on the wa* 

Iftftiibf j; that this 

which 

' m • retqft', 


laffrofig^ 
c^erete^ 

;If difficult 
lUantity of 
' acid;<md 
louf add* 


^ OS'.:''- 


} riij. 



lu folid form,, ftdif 
iNMcaft with di^, tJdKi 
out a«(y difiigrecaUe oddurk' 
cmdlei. f , ^ ’ 'V 

By long expqfttre Ift hot air k bi^niet yeBbw:^ 
rancid. Fbre alln)t combines with it, Sndi formsi 4 
Nitric and muriatic acids do not afl^ it, but 
ric acid diffolves it and altertiucobur. 

Sf CT. IX. 0 / jfdMi 

' The acids hkherto difeovered in tlie animal kingdom 
arc the nine {bllowing. ^ 

SvrPL. VoL. 11 . PartIL 


We have adopted the new name, becaufc we think it 
preferable to the old s which indeed coiivc7ed a kind 
of inconfiftency to thofe who attended to the etymolo- 
gical meaning of the word. ,1^ 

Uric Kid pofleffes the following properties: it cry-lrn proper- 
ftallim in thin plates ; has a brown colour, and fcarce tks., 
ly any lafte. Cold water fcarcely didblves any part of 
k ; but it is foluble in 560 parts of boiling water. The 
(btution reddens vegetable bluet, ef^iecially the tin£lure 
of tamfolL A great part of the acid precipitates again 
HI the water cook. It combines readily with alkalies 
tad earths but the compound is decompofed by every 
Kid. Sulphuric scid, when concentrated, de- 
ls. til«^ compoies it entirely Nitric acid diflblvefi it readily: * SU>et!e, i 
;^ciiaidi|'' udotion is of a pink colour, and has the property 
of tinging vumal fubfiances, the ficin for inltancc, of 
1 1 | mbt" colnurf. When this folution is boiled, a»/iA/.«iid 

'' quantity of azotic gS'i, carbonic acid gas, and of pruf 
/so acid,, is difengaged Oxy-muriatic acid converts | Fourcray, 
; k ill 4 few ininutes into oxalic acid f . -^"7 

ft M^ai - Whm difiilled, about a fourth of the acid paffes over ^ 

Snd is found in the receiver crydallizcd 


I Vm 'plates ; a few drops of thick oil make their appear- /,//«, iuu 
ith of the acid of concrete carbonat of animo-K»i>- 
" pnifliit of ammonia, fome water, and car- 

bt^ leid; and there remains in the retort charcoal, 
to about y^th of the weight of tlie acid di* 
tSM g. ■' II 

^ Thefe fafta are fufliGiVnt to fliew os;’ that uric scid 
dompofed of carbon, azot, hydrogen, and oxygen ; and 
that the pix^oitioti of the two lalt ingredients mucli 
fmaller than of the other two. 

The different fahs which uric acid forms with alkH- 
tine and earthy bsfes have not been examined witfi at- 
tention ; but brat of potafs, of foda, and of lime, have 
been formed both by Scheele and Fourcroy ; and ur^t 
4 C " of 


(l) rrom'wrinr ; becaufe this acid ia always found in hpman urine. 
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Alk'.illc |,f ammoFiIa is not unfreqiicntly found cryttallizcd in 
^ urinary caknli. 

^ Mctaii. ()n!er of the rdliiiitu's of the different bafes for 

uric acids Is entirely unknown ; hut it has hetn afeer- 
talned, that its afliuily for thtfc bales is nukh weak t 
than that of any other acid. Ita falls arc dccoaipUcd 
even by priiffic and carbonic acid. 

Sfct. X. fy* Alkali anJ Aft.T.tLS, 

1. All the three alkalies have been found in the anl- 
^ xual kirjrdom, as we (hall fhew in the next chapter. 

2 . The only earths which have been found in animals 

arc, I* Lime, 

2. Maj^nelia, 

3. Silica. 

'I'he firft in great abundance, almoft in every lar^e ani- 
mal ; the other two very rarely, and only as it wctc by 
accident. 

3. The metals hitherto found in animals arcy 

1. Iron, 

2. Manganefe. 

The firll exifls in all the larger animats in feme confi- 
derable quantity ; the fecond has foarcc ever been found 
in any quantity fo great as to admit of being weigh- 
t‘d. 

.^uLilancc. Such are the fubftances hitherto found in animals, 
fiiiind in fimple bodies of which all of them confifl arc the 

Ivllowuig : 

1. A'/'U. 6. PhofphoniB# Ji. 

2. C'iiboT', 7. Muriatic acid, 12. SilicSp 

3. Hydrogen, Potafs, 13. Iron, 

4. Oxygen, 9. Soda, 14. Manganefe. 

5. Lime, 1?. Sulphur, 

Of thefe, magiiefia and hlica may in a great meafure 
he confidcred at. foreign bodies; foi they arc only found 
hi ( xcecdingly minute quantities, and the lail not uhkfe 
in cafes of diicafr. The principal eUmentary ingCjC* 
dients ai'c the firit fix: animal fubllanci's may be edn* 
liJircd as in a great meafure coinpofed of lliera. The 
firli four conffitute almnfl entirely the foft parts, and 
thf i>iher two form the bafis of the hard part$« But 
wc will Ik- able to judge of this much better, after we 
h;ivc taken a \iew of tl\c vaiious parts of animals as they 
ex id K-ady formed in the body. Thjsfttallbe the ful> 
jc» 1 of the next chapter. 

Chap. II. Of the Pauts of Animals ’ 

Thf different fubftances which compofe the Mies 
(>f animals have been deicribed with fufficient minute* 
iiefs in the article Anatomy, Knrych 10 which we beg 
it-dve lu refer the reader. Any repetition in this place 
would be improper. Thefe fubftances are the foilOir*'^ 

^ ’ 


j . A'/oi. 

2. C'ilboT', 

3. Hydrogen, 

4. Oxygen, 

5. Lime, 


JI. Magticfia, 

12. SilicSp 

13. Iron, 

14. Manganefe. 


1 . Bones and fliells, 

2. Mufcles, 

3. Tendons, 

4. Ligaments, 
Membranes, 


6. Cartilages, 

7. Skin, 

8. Brain and nerves, 

9. Horns and nails, 
10. Hair and feathers. 
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fluids, the moft important of which is the bloody which 
pervades every part of the fyftem in all the larger uni- — 
inals : The reft are known by the name of fecntlons^ J 

becaufe they are formed or fieri ied, Ui^ the unaloTiids 
term it, from the blood. '1 he principal animal fecrc- 
lions arc the following : 

1 . Milk, 6. Mucus of the nofe, 

a. Saliva, 7. Sumvia, 

3. Pancreatic juice, 8. Semen, 

4. Bile and biliary cal* 9. Liquor of the amnios, 

culi, 10. Urine and uriik.iy cal- 

5. Tears, culi. 


Thefe fubftances lliall form the fubjedt of the following 
kdtions. 

Sect. I, * 0 f BoitEs. 

By Imeif we mean thofe hard, folid, well' known 
fubftances, to which the firmnefg, ftiape, anc^ftrength 
of animal bodies, are owing ; which, in the larger ani- 
mals, form, as it were, the gruuad>worJk upon which all 
the reft is built. Inman, in quadrupeds, and many 
other animals, the bones are lituated below the other 
parts, and fearctly any of them are expofed to view ; 
but fhrll'fifh and fnails have a hard covering on 
the bntfide of thietr bpdieii evidently intended for de- 


Defides thele fubftances which conftituCc the folid 
part of the bodies of animals, there are a number of 


fons, it would (Mf^proper mtd 

thofe coverings qf c^i-iaip 

ftance, 

It had boim, he 

foft mA 

e&mt ,, 

die. -Mr .. 

on. the filled Tranfedibos for 

tSiiUme of the Jnn^dis 4b ChU 
miy, Me has given us a table of the com- 

pbaent' ,|^GBl.o 3 r thi'j>opei of a confiderablc nupaber of 

animaU.' ' 

The of Aniipals may be diviid«4 !ftto three 

claflesi naidrfy, and JbtlU. 

l. Bones have a bonfiderable degree of hardnefe pi-opertSes 
when recent, they contain a quantity of marrow, which of bone». 
may be partly feparated from then^ When the water 
in which bones We been for fome time boiled is eva- 
porated to a proper confiftence, it aiTumes the form of 
a gellj ; bones therefore contain 

If a piece of bone be kept for feme time in dilated Their com- 
muriatic, or even acetous acid, it gradually lofes a con-po>ient 
fjdcrable part of its weight, becomes foft, and acquires 


(m) The difeoverer of this has not been completely afeertained : Scheelc docs not claim it in that paper; 
Bergman gives it to Gahn ; but Crcll aiBims that it was made by Sclieelc. 
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Cliap. II. 'AnimalSU 

tfei.ci. ^ certain '^Vf’*eerr tranf^'^rcncy ; and, In ihort, acqnrc* 
nil Oh’ nropeUieR uf lioni; r'lCTrf^rc eonfnla 

of I'jn'Uf’jy. comMned 'V'tli l:jfnf liiMliince v/ii'ch theic 
at'M? au- i:T|.ni)!c cf avd ‘df. 

If pure rmrroiii-i )'c ^ropt into tiu- ncid xvhicli lias 
Ttaluce J the lyone to this llnte, a quantity of white pow- 
der precipitates, which noflefles all the properties of 
fhufphat cf /iW. ^riie fubltanre, then, whicli waa com- 
Uned with the cartilapfc Is phofphat of Inn e. 

After the phofphat of lime has precipitated, the 
diticn of carbonat of ammonia occaf>6nfl a farther pre- 
ciplistc, which con ft ft 5 of carbonat of lime; but the 
IhiiJcH, quantity of this precipitate is Incor.fidtrable *. When 
}'i'K Tra.-j concentrated acids are poured on bones, whether recent 
rry?. p. calcined, an cfFervefcehcc is perceptible; the gas 
which cfcapes renders lime water turbid, and is there- 
fore carUnic acU. Now fmec bones contain carbonic 
acid, and Hnce they contain lime alfo uncombined whK 
any acid ftronger tlian carbonic*-— it is. evident that they 
contain a little carlonat of lime. Mr Hatchett found 
this fubftance in all the bones pf quadrupeds and of 
fifh which he examined f. 

When bones are calcihcdi and the refiduupi.it difiol- ' 
ved in nitric acid, nitrat of batytes Oaufes a frtlall pre- 
cipitate, which is infoluhlt 'in muriatic acid, and is 
thesefore fulphiU 'of bones con- 
tain fulphunc;^abtd.'\. it;^^ that this 

acid is com^lli^d' of/utfihai 

Thus ietWik fc^j|rt bohes ai^* coo^pofed of car- 


Wtrii-Guil.' 


Sf^ 


^ If 
I‘i •/ 




f ATo. 

tt •’V’.'i. 

xxxiv 71. 


\ mu. 


t UiJ. 


axsiv. 


Wlativepjrp- 
j^^^j|;'<9f.boDei. The 
n|y! i&'a yij# fmrfl qlism. 
Ume. ' 



or- 

borfr^/ ' • 
Iheep, 

dV - 
hog, . 
nare, • 
pullet, 
pike, - 
carp, - 
Horfe tooth, • 
Ivory, 

Hartihorn, . • - 


BS TANGES. 

boneii ; hut in t(u*m the n»*opr>rtiofi of c'ubo!’''*'t of lime 
far exv'eeds that of pho^'phat *. 

Thus 100 p.irts fif loblU" rnift ro.ntiin 
6 :? cnlionat of 
14 phDrph.it, 

• 26 cartilage, 

100 f. 

One hundred parts of crawfiih crufi contain 
60 carbonat of lime, 

1 2 phofphit of lime, 

28 cartilage. 

t 

100 

One hundred parts of hens egg-fliclls contain 
89.6 carbonat of lime, 

5.7 phofphat of lime, 

4.7 animal matter. 

100.0 II . * *"■* 

Mr Hatchett found traces of phofphat of lime rdfo 
the Aiells of fnails. 2 z x 

The ihells of fca animals may be divided into two f^m ponent 
claffea i The firft has the appearance of porcelain ; ilu ir I, 
furface is enamelled, and their textuic is often llightly 
fibrous. Mr Hatchett, has given them the name of 
porcellaneous (hells. The fccond kind t>f (hell is known 
by the name of mother of pat rL It is covered with a 
ftrong epidermis, and below it lies the dully matter in 
layers*,. The (bell of the fie(h water nmlclc, mother* 
of pearl, heliotis iiis, and turbo olearius, are intluucea of 
thefe (hells. 

Porcellaneous (hells are compofed of caibonat or,i;V"ji7. 
lltfie cemented together by a very (mall quantity of ani- 
mal matter f. ( UuMtt 

Mother of pearl flicUs arc compofed of altevriatL**^" 

SWycra of carbonat of lime and . a thin mcmbran.icc- 
OUS or cartilaginous fubilance. I'his cartilage Hill re- 
tains the figure of the (hell, after all the caibouat of 
fime has been feparated by acids | ibiJ 3 1 i, 
'.‘Mother of pearl contains 6fi carbonat of lime, 

cartilage. 

CorU, whicli is a bony fuliilaiice formed by certain * 
inrefts, hast nearer relation to mother r)f pearl IhelU 
in its ftru^ure than to any other bony fubllauec, as llie 
billowing tabic will (hew. K Mrtut- 

‘ ' Arrici.l./,,! Cu,tU,ihiJ. 


White corAl. 

Red coral. coMlmr;. 

50 

53-5 

AO 


46.5 


100 

100.0 


Of (he Mu‘^ 

CiSS nf jlmnni. 

y. 


The enamtl of the teeth is compofed of the fame 
• earthy ingredients ae other bents; but it is totally def- 

Hil. cartilage *. 

^ The crufiactous coverings of animals, as of echi- 

ni, cfak', lobfters, prawns, and cray filh, and alfo the 
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m 


ol eggs, arc compofed ci the fame ingredients as 

crutb. ^ 


Carbonat of lime, 
; , Anitsal matter. 


Sect. IT. 

The mufcular parts of animals are known in comrrnn 
language by the name of Jlfb, They conditiitc a con- 
fiderable proportion of the food of man. 

Mufcular flelh is compofed of a great numhe*' of 
fibres or threads, commonly of a reddifti or whiiifh co- 
lour ; but its appearance is too well known to rt-qnire 
any dclcription. Hitherto it has ri(»t been fjhjcClcd 
to any accurate chemical analyfis. Mr '1 hc.uvciul, in- 
deed, has publifhed a very valuable di/fertation on the 
4 C 2 ■ fubjedt ; 




57^ 


Animal 


Muf Ifsof {^bjcQ ; but bin aualyfis was maik btfore ihc method 
Amirai». examining animal fubltancea was fo well underltood 


Analyfis 

Biulcles. 


• Htmio/jt 
#(* Golvt- 
nifm, 170. 


as it ia at prefent. It 13 to him, however, that we are 
indebted for almoft all the fafts known conceming the 
compofition of mufcle. 

It is fcarcely polfiblc to feparatc the mnfeic from mil 
the other fubftanccs with which it is mixed. A qiiaii- 
t ity of fat often adheres to it clofely ; blood pervades 
the whole of it ; and every fibre is enveloped in a par- 
ticular thin membranous matter, which anatomifh di- 
ilinguifh by the name of cellular JuhJltince. 'rhe analyfis 
of the mufcle, then, cannot be fuppofed to exhibit an 
accurate view of the compofition of pure mufcular 
fibres, but only of mufcular fibre not perfedtly feparated 
from other fubftances. 

f I. Wiien a mufcle is well wafhed in cold water, fc- 
vfral of parts diffolved, and may be obtained by 
the ufual chemical methods. When the water is eva- 
fuirated (lowly, it at lafl coagulates, and the coagulum 
may he fepuated hy means of a filter. It pofTefiies the 
properties of allunirn, 

7. T[»e water is then to be evaporated gently to dry- 
ntTs, and alcohol poured upon the dry mafs : part of it 
in didolved by digeflion, and there remains a faline fub- 
(lance, which has not been examined ; but which Four- 
erny conjedtures to be a phofphat. 

3. When the alcohol is evaporated to dryncfs> it 
leaves a peculiar mucous fubilance, foluble both in wa- 
ter and alcohol ; and when its w*atery folutkm is very 
mucli concentrated, it aiTumes an acid and bitter tafte. 
It fwells 1^)011 hot coals, and meltSt emitting an add 
and penetrating finell It attrads moifture from the 
air, and forms a faline cfBotefcence. In a hot atmo- 
fpluTC it becomes four and putrefies. All thefe pHh 
pel ties render it probable that this fubllance of Mr 
Thouvenel is that which is converted into z9onic add 
during the roailing of meat. 

4. The mufcle is now to be boded in water for feme 
time. A quantity of fat appears on its furuce in the 
form of oil, which may be taken off. 

5. The water, when evaporated fufiidciitly, aflame 

the form of a jelly on cooling, and therefore contains a 
portion of It contains alfo a little of the laline ‘ 

I'ubflanrc, and of the macous fubfiance mentioned above* 

6. The refuluum of the mufcle is . now white and in- 
fipid, of a fibrous ffruduic, and infoluble ia watery and 
has all the properties of Jibrim^ 

Thus it appears that mufde is compofed of 
Albumen, 

Mucous matter. 

Gelatine, 

Fibrina, 

A fall. 

The French chemiits have difeovered, that when a 
piece of mufcle is allowed to remaui a fuffident time in 
diluted fulphuric add, it is converted into a fubftance 
refembliRg tallow: weak nitric acid, on the other hand, 
converts it into a fubftance refcinbling ivmc *• 

Sect. III. Of the Sotr and IVmtM Pamts 9/ 

Those parts of animals to which anatomifts have 
given the naines of cartilage, tendon, ligament, mem- 
brane, differ altogetlrer in their appearance from the 
mufeies. They have never been aualyfrd. We know 


SUBSTANCES. Partita 

only that they arc compofed, in a great meafure, of ge- Ski». 

Uttne s for it is partly from them that ^f^lue is made ; 

which dors not differ from gelatine, except in not being 
perfeAly pure. 

Mr Hatchett has afeertamed that they contain no 
pliofphat of lime as a conllituent part, and fcarcely any 
faline iiigicdieiits ; for when calcined they leave but a 
very iuconfiderahle refuluum. Thus 290 grains of 
hog’s bladder left only 0.02 grain of refiduum f . f Pbif. 

Sect. 1Y. 0/ the Skin. 

The lltin is that ftrong thick covering which en- 
velopes the whole eater nsl furfaceof animals. It is com- 
pofed chiefly of two parts : a tliiu white elaftic layer on 
the outfidc, which is called-ey^iV/crmix, or cuticle ; and a 
much thicker layer, compofed of a great many fibres, 
clofely iiiterwoven, and difpofed in different dire&ions ; 
this is called the ccr/ix, or trise Jlin. The ept^rmis is 
tliat part of the Ikin wbiqjh is raifod in hlifters, 

1. The epidermis is eafily feparated from the cutis Epidcr* 
by maceration in hot water. It pofleffes a very great nus. 
degree of elafticicy. . 

It is totally iniolubfc in water and in alcohol. Pure fu proper^ 
fixed alkalies diffolve it completely, as does .lime like- ties, 
wife, though (lowly t* Sulphuric 4iiff muriatic ^c\d$ ^ abapta^ 
do not diffolve it, al l|;aA‘Vjdte^.^ve no fenfible n^iotkAnn. it 
on it for a confidei;abl.e;,tiiiW{.l>M‘^ acid fooo 
prives it of itseli^lyy and*^^' 

probably foon deedpp^fes'k''^-' ^ 

It is well know^ .dwt 
yellow aimoft inftkntaofiojsily' 


effeft dot^ ifot/bw 
dead cuticl^ 

hours in wait^"j»TO.'A 
to accderafc'^ dted, 
oils |(na(ter>$h 
itybutitsieninre^-^ 
the waters 
.be obuinedi. 
hasjii^^fiMrtheir, 
diouhiini^.afM 
hotted in k 
plctely diffol , 

'the> watery. obHlffi^lpn .. 

; Segum inturIM da ihai 





by ^ gt^ 


w, 

i- 


of thai ""th^ cutis d^crii from i. 

Uttoff 

aVygen. ex^b this oxvgeni andccJlipW 

thus convcT|t|t ;C^ts wfo J^tme f As ihefe expcn-^rfyefstiiie. 
meats haire iibi iteco pkbRlhed^ it is ^poffibijie to formt JbiJ. 172. 
any judgiiwiA of Aeir )weq^. 

It is the fluif dr cdlis of animals of which leather ci 

formed, ^e procefe of converting (kin into leather istsnDing. 
called This procefsy. though praf^ifed in the 

eariieft am wak memly empyrical, till the happy inge- 
nuity of kV Srguiated him to difeover its real nature. 

After the epidermis and all tlie impurtties of the (kin 
have been feparatedy and its pr^res have been fo for 
opened as to admit of being completely penetrated, it 
is fteeped in an infufion of oak-bark, which confifts of 
gallic acid and tan. The gallic acid (if we believe Se- 
giiin) deprives the (kin gradually of oxygen, and thua 
converta it into gelatine, and the Un combines with 
this gelatine the initant it is formed ; and tliis procefa 

goes 



.'.n. anfmal substances. 

Sraii^and goei on fo flowly that tl>e texture of the Ikin u not al- 
^ Nervti. I.eaiher, therefore* in merely a combination of 

7Mir»j/, I, SacT. V. Of the Bkain and NsKi is. 

.Th E brain and nerveB are the in(l rumen (<i of rerifa- 
tion, and even of motion ; for an animal lofcs the power 
of moving a part the Inflant that the nerves which enter 
it are cut. 

1’hc brain and nerves have a Arong refemblancc to 
each other ; and it is probable that they agree alfo in 

their compoEtioot But hitherto no attempt Ims been they do not amount to i-^iirp:irt 

made to analyfe the nervea. The only chemiAb who ' 

a Jour, <U jjjjyg examined the nature of train art Mr Tliouret • 

.and Mr Fourcroy J 


[xsviii .'^19 
; Ann (it 
%im. /vi. 
iSa. 


a*9 • 

Prcipeitiea 
of brain. 


clear. The brain Is Cf)mp!etely decom^ofcv!, 
iJty of ammonia comir.nts with the acid ana 1)^1^ ful- •Nerve-, 
phat of ammonia, while chaicoal is predpitat-.d. '1 -V"— ^ 

w'ater, by evapoiaiiou a-'.d ircdUiKut with alcniuil, 
yields fnlphats of amnmia ami lime, phofphniK; ac 

and pholpliuts of foda uml aninionia. Brain therefore 
contains Fhi^fphat ot lime, 

— foda, 

~ ammonia. 

J laces alfo of fnlphat of lime can be d!fc»)verc'! /a 
it. The quantity of thefe fait, is ve,y 1,,^^ ; alto^ihcr 

y do not amount ta ,|ifth putt ||. Me* .v 

l)iluted nitric »cid| when triturated with brain, like- - 

wife dilfolves a part, and coagulates the reft. ’ri.e fo.*'*'’' 
lution is tranfparent. When evapoiatcd till il,c acid 
becomes concentrated, carbonic acid gas and nlii:.u.i 
?*• •*'* difengagetl ; an tifervcfccnce t».kes place, .-hiie 
fumes appear, an immenfe quantity of ammonia j, dif- 
III vw engaged, « bulky charcoal temaina mixed with a luu- 
k)ur to wood-afhrtt hai been called ^eiiierituiu part } fideiaUe quantity of oxalic acid * *-h,j jo- 

the innermoft wit hai been calM the iar^a/^Or part. When brain is gradually evaporated to drv.uf. by 
Brain hat a foft feel, not unlike of foap , itt. the b«t of a water bath, a i»riion of iraufp;,*,.! ii". 
texture eppeara to be very clob) -itafpeafic grtvify la quid fepasatei at brft from the rell, and the reGd i.i- 
gr^er than that of waiet.^ / - . , . . in, aeqeirea a brown colour ; it. wn,ri,, 

When brain 18 kept in cloft vefleh fo that the extpr. amounti to about one-fourtb of the f.efti brain It r .'sv 

« - U- .1 gill ^ ^ . 

fooft fepantW train fpootaceoufly, 

When alcohol is repeatedly boiled upon this dried 
Widiflim tdl k ceafet to have any more taiou, it I'ii. 

about five eigbtha of tlie whole, Whi n this al. 
cohol cools, it depofits a yellowilh white fubl'-mct, 

^pofod of briHiact plates. When kneaded tojii tlicT 
•*y fotgen, it afluinea the appearance of a duailc. 

S.A ’ of boiling water it bccon.- 's 

foft, and wlra tlie heat is int^ed it blacken., cxhaiei 


/ T • 

The brain confilta of two ftibftaaces, which difier 
from each other fonewhat io colour, but which, in 
other refppae, feem to be of tlte fame nature, i'lte 
outermoit matter, having fome fmall refembtance in co- 



ret^i « mSky. 

iato.tbetMt<<T;fl 


■ r r "id ammoniacal fumes, and leaves beliii.d • 

■ ft matter j. When Uie alcohol is evaporatej, ‘ 

'J^/W**®*.* ft. wpofites a yellotriih black matter, wbicli rcdda.s 
ibttMWneqtw, tinged with turnfol, and readily diftufe. itfaf 

tJwQugb water %, , 

WlWentrated poUf. diflilvea brain, dlfeiviLii.fr 
quantify of ammonia. ^ ^ 

- tf fliewus, that, cxcli.Gvc 

proportion of faJine ingredients, brain i, 
compofed of a peculiar matter, differing in many p,,f. 

“ofoff «''n»l fubllances, but havinii a 
'IWV norpniKlmii/.* ..r 


refemblance 'LrmVn77rki ^ 

JfitHc. acid p«4wgi:tkftiw a foan b t it 

be^ yello#. ^ ;A|^jlfe fm^^a mt la that the refemWance is very fJut, a? fearedv 
^ Trom tbe ^t^n^qfter it % km M »ith any oily matter could be extricated from brain by Four 

•eid:,ll«^ tO,tht Cfgri.ilitiogb he attempted it by all tk contrivance, 
emulfioa till it be^ flmhdf ai^, t^bomihiiO, i« ^iSch the prefrnt date of chcmillry fuggdted ; and tlie 

•Mi«I»«»P<Viionofki.ag.e.tdStooV^^^ 
laufalablfrbi waterasdinakobol. Ifoit fofoe^ bat merit any attcatioa.- 
doca not melt it. Wlmn dried, it bewmw tranlpaiwt, i!,„. vt mkt « 
and^breaiv i»kh.a glaffy fia^M. It kaa thcrefiMt 9/ hfoms, //era, FsAtHEtt. 

JW. »«. fome* refomblaace to oBumen f, Tum fubftancea have not hitlterto been analvfed 

When brain ia tritunt^in a me^witb diliiteii We know only that they have a great «f«mbUi.ce tci 
fulphurtc wd, part la dillbl^, the reft may be fepan. . each oilier. They gjvc out the fame fmtlL and exhi- 
ted, by filtratioiiy m the form of a cotgMlttm. Iht bit the fimic phenomena when hiirnt. vi.u .i.- 
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Do. I, n fpcn'is i»r foap. Wlicn mUTtaiic acii n ponr?.! 

i1j<* O.liitlon of il»JV rul)ii:ni''' 4 v\ piir?' :i qi5?'.:iiiy 
ctf {nlplnir.iinl ;^‘s an! a I'li.'lc 

rvilillntio-,’, <lor.lu!ci.i o'Kiro^'al, pricplt .lU?. lltti-'f it 
follows tlia! tlii'lL; oontain ia ibcir cNimof li* 

tion a q’T^ntity of fulphur. iVcfotilmqly, if a ot 
fih'tr [)iit liilo ihc folution, it iiillintly dil’arTUM a black 
coU>nr •' . 

"I'hcil* fijliftanccB fcarcfly conlain any ei'iby mjvf* 
(.'/•////.xiiKiv. (licntn. One liiintJted of ox horn, air#*r ca\ ina- 

tlon, left only o.o.]. of rcricluum, half of whirh 

was phofphat of lime. Sfvtr.ty-eic^hi: ol cliamoia 


UBSTANCES. 


Part I 


A/<r r.tt • 
( » //. '!> ' 


*^'^*^*^ grains of refidunir. I], 

' 7^;, Such is a very impf»*fc«'f arcoiiiit of the foHds which 

con'.poft' animal bodies. AVe proceed next to the fluid 
which circulates ih rough livn.'p bodiev namely bkofi ; 
and to the -vairaiii //Vrr/A'jrtj formed from the blood, 
cither in order lo anfwcr fomc impoTlant pnrpofc to 
:hc ’.niii :il, or t-^ b-c evacuated as ufehfs, that the blood 
tliiu puiifud m?«y he irorc proper for anfwcring the 
ends for which it in dtilinecl. Many of thefe fubilances 
Irjve bi'tn examined with more care by chemifta than 
tlic aMimal folids. 

Sect. VII. Of Blood. , 

liLOon ia a well known fluid, which circulates id the 
1 blvod and arteries of the more per fe£^ animals. It is of 

a rtd colour, has a conficlerablc degree of confiften* 
cy, and an und^ious feel, «s if it contained a quantity 
(d ioap. lu talle is fligbtl^ faline, and it has a peculiar 
imdl. 

The fpecific gravity of human blood is, at a cnedttirai 
^ I o>27 Mr Fourcroy found the fj^ecifle gravity of 
bull<ifk*a blood, at the tempciatiue of 6o% 

\ /un.di i.o^b f. 'rhe blood does not uniformly retain fbe 
iihun, vii. fame cor.Mcncc in the fame animal, and its confluence 
in diflTcrent ar.lmals is very various. It is eafy to fee 
ll)at ils IpcciFc gravity mull be equally various. 

CV.nipofi'd When the blood is viewed through a Diicrofcopci n 
^^f red t5*o- gre.'it many globules, of d re il colour, arc fecn floatings 
2t is to thefe globules that the red colour of the 
blood is owing. 'I'hey were fiHl tKamincd witli atten- 
tion by i.euwenhoeck. Tii^V form, their proportibi^ 
and the changes which they undergo from the addition 
4»f vaiions fubftances. have Irecn examined With the 
grcati il care ; but hitherto without adding muck tO duir' 
knowledge. We neither know the ingredienU of tvAkih'' 
the red globules are enmpofed, nor the changca to Which 
they are fubjeCled, nor the ufcful piupofes whfck they' 
fi rve ; nor has any accurate method been difcovered of 
fepaiating them from the rell ()f the biood, and of ob- 
taining them in a ftaic of purity. ! / 

When blood, after being drawn from an anlntalf it 
allowed to remain for fome lime at reft, it very foon 
co'iguuUcs into a Iblid mafs, of the confiftencc -of 
curdled milk. This mafs gradually feparntes into two 
parts: one of which isMiuid, and h ttlUdfram ; ihc 
other, the Ci)agulum, has beci, Called cruof, becanfc it 
;ih>ne retain * the red colour which diftinguiflics blood. 
This fcparalion is ver^ flmilar to the ' (tparatkm of 
curdled milk Into cwrds and whey. ' Tht eruor ufu*Uy 
finks* to the bottom of the vtfl'cl, and, of courfc, is co- 
vered by the ferum. 

The^cruoi f or fht as it is fometimes ca)lc'^ « of a 
red colour, and pofl'clTes coniidcrable couflitencQ. • Us 


irc'Ui fpecific gravity is ah-nit 12;^^. If wc wafli Blnod 
the cruor in a fnlHcient quantity of water, it oi..cJn:qiy 
1 ( I* s Its ltd colour, ?.ud :in'jiris the Tpi e. raiHC of a 
wlibifli, fibrou*-., elalhV. uuilb. svl-.ich I i!\c pn, 

pt!tsc *5 of Jih'i/ui, 'i'he cruor flic t lore i compofed u.\^i. 
chitliy of fibrina. 'i hc water in which it has been 
waihtd afTumes a red colour, but contiMics traufpaient. 
ft is evident from thi. that it contains, d-flolvcd in it, 
the red globules ; not, however, in a ftate of purity, for 
it is impoifiblc to feparate the cruor compltfily from 
the fetnm : conl’tquenlly the water mull contain botli 
ferum‘ and red globules. We know, however, from 
' this, that the red globules are foluble in water. I'he 
cruor of the blood, then, is compofed of red globulei 
and ftbtina. 

Jf the cruor of the blood be expofed to a gentle heat, 
it becomes gradually dry and brittle. If this dry mafj 
be fubmitted to diflillation, it yields water, ipmmoiiia. a 
thick empyteumatic oil, and much catbonat of ammo- 
nia : there remain^ a fjiongy coal of a brilliant appear- 
■ anee, from which fulphuric acid extrads and iron; 
there .remains behind a mixture of pliofphat of lime and 
'Charcoal ( 1 * ^ , 1| 

When the fibrina is diftilled, it yields precifely thc“^ ^'' 7 - 
fame products 7' but the reflduum contains nenher iron 
fior foaa. rheriHsd Oft, the contrary, wUiph had 

been employed both of thefe 

fubftanecs, efpec^y W | .xfity be obtained in 
. the ftate of oiyd by t^drynefr, 

knd calciniii^ th< 
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bat if femmtW^xed fli pem ^ coM vVater^ it 4^ u. 
does not Wb^ii tHua coagulated, 161 . 

it'ha* i g^ytlK iHl^.colouf, and jja- not unfike the^ ^ 
boiled white’of in egg f If tbecoSgulBiu be cut 
fmallpfeces,^ ft muddy fluid may bft tqueexed from it, 157. ’ 

which has bftcri termed the frofty. After the fepara- { HU. 15^. 
tfon of tbift floidt’ if the rdiduum be carefully walhed 
k boiling water and examined, it will be Found to pof- 
fefs all the^propwties of albumen. The fetum, there- 
fore, contains a conCdorabk proportion of albumen. r 

Hence its coagulation by heat, ftnd the other pbencmc;ia 
which albumen uftialiy exhibits. 

j if the fetofity bc^geftily evaporated till it becomes 
concentrated, and then' be allowed to cool, it ^fTunibs 
the hm of a jelly, as was firft obfewed by Dc Haenl|. ;j inj, 
Consequently it contains gelatine. 

It firnim be mixed with twice its weight of water, 
and, after coagulation by beat, the albunicn be feparn- 
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Uiio4. ted by filtration, and thcrllqiiic! be flo^ly evaporated 
till it is conijdeiulily comrentrated, a number of cryftals 
art* dcpoTitcd wlun tht licpiid is left ftandinrr in a cool 
place. 'iMitfe Cl yilalri conillt f muriat of foda and car- 

U lourcroyy of ioda 

U'Him vii • appt^ars that the fernm of the blood contaiiift 

albumen, gelatine, foda, nniriat of foda, and earbtmatof 
foda, bclides a portion of water. 

Gelatine may be preci 'Stated from the fetofity by 
the three mineral arids. Mr Hunter obferved, that Gou- 
lard’s extradf, or, which is the fame thing, acetitc of 
lead diflblved in acetous acid, produces with ^elatiue a 
copious precipitate When nitric acid is diltiUed off 
ferum, it converts it partly into prufTic acid *. Acids, 
alcohol, and tan, pi%oipitate«the albumen in different 
dates ; but this, after what has been faid in the lad chap- 
ter, fc£lioti ii. requires no farther explanation. 

The proportion between the ciiior and ferum of the 
bipod varits much in different anicnalsi and even in the 
fame animal in differtnt circumdanccs- The mod com- 
mon p*-oportiv)n is about one part of cruor to three 
parts of ferum ; but in many cafes the cruor. exceeds 
and falls fhort of this quantity : the' limits of the rStioii 
'<^f thefc fubdances to each other appear^ frbmacompa- 
rifon of the conclufions ^of mod of thofo who have 
writrgi accurately on the I : i and f :4 | 
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ed a piijple fiiune on its fiirfacc, and cmliud a thick 
fiTioke. 'fhis lniv>lic ^fU\'lal the aii-l nnlltils, and 
njdtijcd blue pjper, b-t ii lu ! not the fiiull of pruflic 
acid. Whtn a t|uaiilii} of it wa-i collio^.d and exa- 
mined, it was fv'.iind to pofills the pu»pi‘riies of phof- 
phoric acid. The ri fcJiMiin anuniiurd to i8i grains; 
it had a deep black c<dtui*', and a oRtallii: brilliancy, 
ai.d its pzitikith were atirjcud hy the miiirnct. Jt con*- 
tained PO nncombintd fod.i, though the hli'od iifclf, be- 
fore combudion, contains it almnddiitly ; hut water ex- 
traded from it muriat of foda, part of the led was dif- 
folved by murintic acid, and, of couife, was lime ; there * 
was befidcs a little filica, which had evidently been fe« 
parated from the crucible. The iron had been reduced 
during, the combuftion J. 1 Fruren 

Such arc the properties of blood, as far as they have 
been hitherto afeertatned by experiment. We have feea 
that it contains the following ingredients : i ;5 

1. Water, 5. Iron, 

2. Fibrina, . 6. Soda, 

3. Albumen, 7. Muriat of foda, 

4* Gelatine, 8. Phofphat of lime. 

But our knowle^e of this fingular fluid is by no 
tneatii fo complete as it ought to be ; a more accurate 
analyiia would probably dilcover the preftnee of otber 
fiabfiances, and enable us to account for many ot ih^ 
properties of blood which at prefent are inexplicable. 

It would be of great conlcquencc alfo to compare 


. . . . ^ together the blood of different animsU, ai:J of the fame 

yhtx may be. ft- animal at different ages, and to afeertain in what parti- 

'Hm* culars they differ from .each other. This would » 


Ui if we except the labou'*s ol 
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iintitn.; bablj throw on fO’ne of theobfcurcll parts ol tlit 
fdt.'the animal ttenoiny; Very little progreft has hitherto heti: 


ic^r. is thu, 

fepiir»te« , 
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exhales, 
leitimal mat^^ 


Ro^lle, who obtained nearly the fame injuuluntp, 
lliough in different proporiions, from the blood of i. 
gr^C variety of animals the txpcrimci'ts of Four- 
oroy on the blood of the hum.ia fatus ure altnoil thi 
only ones of that kind viiih which we arc acquainted. 

' ^Uc found that it differs from the bloutl of i!u‘ ad.iUb 
U three things : l/?, It.s ^'o!oiiring malUi i.» daiLcr/*’ 

xhd feems to be mo.'-c abiipdant ; sV, It oouidinv 150 
-Wlteiy ffbrina, rbut pra^ proportion of 

ibam blood ol ad ults; 5»/, It Cuntain'^no pholplioiicacid;. 

examination of diltafcd blood, loo, wi iii i b^ of 137 
.ihcfe produda^^tfi^V^ift i | 4 i 4 coufequence ; bccaufc the cljfFfrcncc cf i;s p’ ^p'Jv. O’i *. c. J 

bydrogCR gasi itQ o 9 y fubft^ucV.'of^Sh^ Ot^lSitei^'^ or people in Ualtb ni’;^ht lliiow'* 

ofbutt<:r. l^e^ffiry ijoffeffekf^^ mjiiehy light on the nature of the difcalc. U is w JI 

prelsipiming. fmm' faj^M of iron, a s kn^hp that when a pcrfonlabnurs undi r inflamma io", 

tnuriatte acid dilTolves, part of tiffs, bowdarir knd thfe^e his ^Idod isnot fufceptible of cojigulatin^r to loon .is 
reiifains behind a little pruiTian blm C^ajl^ue^^ This lon;ter time allows (lie red i;J<ibuK i 

this'^wateiy liquor concams both an alkaU 'and to fink . to the. bottom, and the coagulited iibilnaaj?- 
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9216 grain, of dried blood being’ pvt into a l^gc 
crucible, and gradually heated, at firff |>ecamc neiiriy 
dutd, and fwclled up confiderably, emitted a great maof 
fetid fumes of a ydlowifh colour,' and at lalt took fka 
ai\d burned with a white dame, evidently owing to the 
prefence of«oik After the flame and the fumes bad 


p^rs at the top, of its natuial vidutiih colour. l lLrco 
the appearance of the coat^ as it is called, whk h 
charaflerizes blood during inflammation. 

During that difeafe which is known by the name of 
diale^Yj, in which the^tifine is cxceffive in quantity, and 
contains fugar, tbe ferum of blood often, as appL.ui 
from the (xpcihnents of Dr Dobfon and Dr Folio* fd' 


difappeared, a light fmoke was emitted, which afitAed fumes the appearance. of whey ; and, like it, feerui^ t # 
the eyes and the nofe, which had the odour of pruflic contain fugar, or, at leaft, it has loff its ufiial (alt 
acid, and reddened moift papers flained with vegetable Fourcroy mentions a cafe of extreme IcebitMr, m 
blues. At the end of fix hour?, when the matter had which all the parts of the body were in an iir.ol t.! -r . 
loll five fixths of its fublUnce, it melted auew, exhibit-* laxed dale. In that paiient a quantity of d 

u*..t 
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out fi'om the ry(! which tingled linen l)lue» ns if it 
had been llaincd witli priiflian blue. Here pruf?ic al- 
kali I'ceins to have bern turmed In the blood. 

Snev. Vin. Of Milk. 

Milk ia a fluid fecrctcd by the female of alUlhofc 
Tinimrila denominated mammatiay and intended evidently 
for the nounfhmcnt of her ofTepring. 
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over with mitcors and byOii and it no longer the Milk, 
favour of cream> but of very fat cheefe *. This is the ^ 
procefs for making what in this country is called a cream ^ 

cheefe. De^eux, 

Cream pofftffca many of the properties of an oil. It /»’»». tte 
is Ipeciflcally lighter than water, it has an unftiious 
feel, llains clothes precifely in the manner of oil ; and ’^*’ 

^ if it be kept fluid, it cuinra^ta at lail a talle which ia 

The milk of every animal "has "certain peculiarities very analogous to the lancidity of oils f. When kept r 375* 

which diiliuguilh. ii From every other milk. But the boiling for fome time, a little oil makes its appearance, 
unimal whnfe milk is mod made ufe of by man as an and floats upon its furface ji. Cream is neither foluble f TM. 374. 
aitidc of food, and with which, confiqiienlly, we are in alcohol nor oils §. Thele properties arc fulficient loj 
hefl acquainted, ia the enw, Chemitfs, therefore, have (hew us that it cotuains a quantity of oil ; but this oil 
made choice of cow's milk for tlicir experiments. We is combined with a part of the curd, and mixed with ^ 

Hull at flrll confine ourfclves to the properties and ana^ fome fcriim. Cream, ihsn, is compofed of a peculiar 
lyfuj of cow*s milk, and afterwards point out in what oil, card, and feriim. The oil may be cafily obtained 
refped the milk of other animals differs from it, as &r feparate by agitating the cream for a cdiifiderable time.- 

at Itstil aa thele dilfcreuccs have hitkeno been afeer* This procefs, known to every body, is caifed churn^ 

htg. After a certain time, ilte cream feparates into 
two portions : one fluid, and rtfembling creamed milk ; 
the other foHd, and called butUr. 

Butter is of a yeUow colour, pofTefles the properties Con vertcil 
of 90 t>il, sod mixes readily with other oily ^dies into bu cer» 
When heated to the temperature of 96^ it melts, and 
It is liquid, and wets all thofe fttbftances which can . becomes traOfpareat ; if it he kept for fome time melt* 

)>e moiflcnal by water; buc rta confluence is greater td, foiim curd water, from jt, and 

than that of wa'cr, and it is (lightly unAuous. X^'ke it kffiimes exf^i]p 6ii;||, But this|l Fonnroj^ 

water, it frecr.C8 when cooled down to about 30® ; hut procefs dc^Sea ^ peculiar^? 

Parmentier and Deyeux,‘to whom we arc indebted for oavbiin * 

‘ ithcrtopublifh- Whcjt 


1, lined. 

Milk :i!i opaque fluid, of a white colour, a flight 
jieciiliur fmt-ll, and a pleafant fweetifh taile. When 
newly drawn from the cow, it has a tsfle very differeut 
from that whi(.h it acquires alter It has been kept for 
loiFic hours. 
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bv f.vr the complctctl account of milk hitherto publiib- 
ed, found that its freezing point varies confidevably in ’ raiicidt 
tdic milk of different cows, and even of the fame cow theC^forcs^' 
at different times Milk bods alfo when fuificientif 
heated ; but the fame 'variation takes place irv the boil* 
iiig point of different milks, though it never dcviatei 
very far from the boiling point of water. Milk Is fpe* 
citically heavier than water, and lighter than bk^dt 
hut the prccife degree cannot be alcertnined, bcciniifc 
almofl t'very particular milk has a fpecific grivtsy p^u- 
liar to itfelf. 

When milk is allowed to remain for fome tiM at 
red, there collects on its furface a thick un^uods yet* 
lowif!) coluured fubflancc, known by the name of 

'I'hc cream appears founer in milk in fummer thill ill' iironi , 

winter, evidently owing to the diffeience of tcAlperji* . 
tiirc. Ill fummer, about four days of repofe are^nCr; 

I'cflary before the whole of the cream colle^^' Oi thc - 
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mains i.H much thinner than before, and it his i bldflh. ' ctmfeqvlera/^^^^^ Cbiiyiit^ .KiSto 

white colour. If it be heated to the temperature bf butten 

I and a little rennei, which is witer dtgefted idtb who has wd^tbe jfiliV&eft at^^ntioh moft have perceived, 
the inner coat of a calf's llomach, and preferred with that the butter^ihSfc, after the ^Ufi'mDgy is not nearly 
fait, be poured .mto it, coagulation enfues ; and if the fo four at the cream had bee^ .Thc,init(er, in all cafev, 
coagulum be br^en, the milk very foon feparatet into is perfe£lly fweet ; confeqUCOtly the acid which^ had 
two fubflances : a fulid white part, known by*tbe name bceri evolved hat in- i gfeat tncaftm difappeared during 
of ci/riJj and a fluid part, calkd iciiby. the proccCi of ckohiilig* It hat been atcertained, that 

Thus v/c fee that milk may be eafily feparated into cream may be churned, and butter obtained, though tlie 


\ ream 


three parts ; namely, crmmt curd^ and ^hryc 

CasAM i.<« of a yellow colr)ur, and its coniiftencc in* 
creafes gradually by cx{>orure to the atmofphcie. in 
three or four days, it becomes fo thick that the vefTcl 
which Contains it may be inverted wlthmit riiking any 
lofs. In eight or ten days more its furface is covered 


contaift ox atmoljpherie lur be excluded j;. W.ebavet 7 W^A 
no doubt, that in all cafes where fuch an experiment 
fiiccecdedy the cream on which it was made had pre* 
vioufly become four. On the other hand, it baa been 
afeertained, that wlien cream is churned in contaA with 
air, it abforbs a confiderable quantity of it f ; and 

cannot 1795. 
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rsinnot be doubtedi that the portion abrorbed ia oxy- 
gen. 

Thefe fac^s are fufUoient to afford ii9 a key to cx- 
pliiii what takes place dan'njT the proeefs of churning, 
'j'hcre is a peculiar oil in milk» which has fo ilrong an 
allinity for the other ingredients, that it will not Icpa- 
*rate from them fpoiitaneoufly ; but it has an affinity for 
oxygen, and when combined with it, forms the concrete 
body called butter^ Agitation produces this combination 
of the oil'wilh oxygen ; either by caufing it to abforb 
ox>gcn from the air, or, if that be iinpuflible, by fepara- 
ting it from the acid which exifts in four creum. Plence 
the abforption of air during churning ; hence alfo the 
iiicreafe of trmpcraiurc of the cream, which Dr Young 
found to amount conAantl^ to 4°; and hence the 
rweetnefs of the butter- milk compared with the cream 
from which it wa.s obtained. 

"riic aiRnity of the oil of cream for the other ingre* 
dients is inch, that it never feparatea completely from 
them. Nut only is curd and whey always found in the 
cieam, but fome of this oil k conflantly found in cream- 
ed milk and even in whey : for it has been afeertained 
by ndual experiment, that butter may be obtained by 
churning whey ; 27 Scotch pints of whey yield at an 
II Mid-Lc* average about a pound of butter !|. This accounts for 
a fa£t well known to tbofc vyho fupet intend dairies, that 
a go8d deal more biiu<r may ^ chained from the fame 
quantity of miiki prrovidedit Wchw^ed as drawn from 
. the cowi Utatirrwliea the cream doot is collected and 

‘ p!!)^ and'Deyeox afecr* 

' by exp^^antntr properties 

.1 iErdt^/m^med milk 
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^ ipti^ It ^Kiteaiiid fi^l; aifthe moifturc 
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linle difTpIve 
, and when 
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Hid. p. 173. may be feparated it by meimjf of any acfdi JbiMt it 
bis loft all the plworjtiea of curd. It ta pf a j^k to- 
loiir, melts like |auow by the applicaUpo of heat^ leaves 
^ oily ftains on papers ana never acquires the confiiUnce 
} BkU ofiiurd X* Hence it appears that Ctfriia by the. ^ion 
of a fixed alksUs is decompofeds nnd converted into -tia^o 
new fubftances, ammonia, and oil or rather fat. 

Curd ts foluble alfo in acids. Iff over curd newly 
precipitated from milk, and^ not dried, there be ppured 
eight parts of water, containing as much of any of the 
mifieral acids as gives it a fenfiblv acid taftc, the whole 
^ Sehttie/ii^* difTolved after a little boiling .Acetous acid and 
53* 
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lk£^ic acid do not diflblve curd when very much dllu 
ted II . But thefe acids, when concentrated, diflblve it 
- readily, and in confidcruble quantity f . It is remark- 

W enouuh, that concentrated vegetable acids diflblve 

curd readily, but havp very little aSion on it when they 
arc very much diluted : whereas the mineral diflblve 


DeytuK^ 
ibut, 417. 
iPwersy, 


^^^n**^* it when much diluted ; but when concentiated, have 

wAf.p. 173. 


BSTANlitS. 57/ 

either very little efFoft oft it, as fulpbnric acid * ; or MiiK. 

decompolc it, as nitric acid. By means of ihih lall ncid, 

as Berthollct dilcovered, a quantity of axolic g:is r.uy .. ^ 
be obtained from curd. 

Curd, ns i.H well known, is iifeJ in making chrefr ;i)[ 
and the cheefe is the belter the more it conlains of 
crealb, or of that oily matter whicli coiiftiiutes cream. 

It is well known to chcefeuMkers, that the gooJnefs 
of it depends in a great nieafurc on the manner of fe- 
paruting the whey from the curd. If the iniik. be 
much heated, the coagulum broken in piccts, and the 
whey forcibly feparated, as is the pradice in many 
parts of Scotland, the cheefe is fearce good h^r any 
thing; but the whey is delidous, efpecially the lail 
fqueexed-out whey, and butter may lie obtained from 
it in coniiderablc quantity. A full proof that neaily 
the whole creamy part of tlic mil.k has been fep.ir.:- 
ted with the whey. Whereas if the milk be not too 
much heated (about roc=^ is fufficient), if the ciKrg ilnm 
be allowed to remain unbroken, and the whey be ic pa- 
rated by very flow and gentle preflure, the cheefe is ex- 
cellent; but the whey is almoft tranfp^rent, and neirly 
colouricfs. 

Good cheefe melts at a moderate heat ; but bad 
cheefe, when heated, dries, curls, and exhibits all the 
phenomena of burning horn. Hence it is evident, that 
. all the properties in which curd diflers from, allxinren 
are owing to its containing cinnbined with it a qirjiitityr 
of the peculiar oil which cutillituies the dilliiigiii'hing 
■ charaderiftic of cream ; hence its fl:iVour and fmtli ; 
and hence ulfo the white colour of milk. 

This famenefs of curd and albumen fhew^s us, thatc <.\'.M.h,. 
the coagulation of milk and of albumen depend upont o[ 
the fame caufe. Heat, indeed, does not coagulate milk,"^‘‘^‘ 
becaufe the albumen in it is diluted with too large a 
quantity of water. But if milk be boiled in contact 
with air, a pellicle foon forms on its furface, which lias 
the propcrtieii of coagulated alburum : if this pellicle be 
removed, another fuccceds; and by continuing the boiU 
iig, the whole of the albuminous or enrdy inaticr may 
be feparated from milk When this peli’de is allow.* 
ed tO' remain, it falls at hill to the bottom of the vc^d/ '' r- 
where, being expofed to a greater heat, it Jjccumcs**'^- 
brown, and coitimunicutes to milk that clifjgrteabL- 
^ tafte which, in this country is called a Jhhrcd tjlic. It 
biippcns more readily when milk is boiled along wiili 
rice, flour, 8ic» 

, If to boiling milk there be added as much of any neu- 
tral fait as it is capable of diflolving, or of fugar, or of 
gumarabic, the milk coagulates, and the curd i'eparates |'. f - , ]i. 

Alcohol alfo coagulates milkj ; as do all acids, rennet, - 5 ^^ 
and the infufiou of the flowers of artichoke, and of , 

thilUe||. If milk be diluted with ten times its weight 4 16. " 
of water, it cannot be made to coagulate at all li 

W«*Yi after being filtered, to feparate a quantity of- 
curd which ftitl continues to float tli^igh it, is a thin^*** 
pellucid fluid, of a yellowifh green colour and plcafant 
iweetidi tafte, in which the flavour of milk may he di-,,! wju-y. 
Ainguifbed. It always contains foir.e curd ; but ncaily 
the whole may In! feparated by keeping the whey for 
fome time boiling ; a thick white feum gathers on tin* 
furface, which in Scotland is known by the natne nl 
Jioat nuhfy. When this feum, which confiiis of the 
curdy pait, is carefully feparated, the whey, afuT being 
allowed to remain at reft for fome hours, to give the 
4 D remainder 
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A N I M A I. 

rcmaliickr of the cuu^ ilmc to prcclpitnie, is dtcanted 
o(T, 'almoll culuuiuTi \v;re*', and fva'cily :ny <'f 
the peculiar U'dr c»f m:ik. mpm be il’lllnip.itnui* in it If 
I'.e now (IoaIv cv.i'''i>i-alt'd| it dtuoliti-g at bd a jnim- 
b'.T of white !* doiif'cd crylfal.i, wlilcli ate of ,w/ 7 *. 

'J’owatvJ'i the .nd o( the evaporation, I'ome ctyilals of 
iiuo'ial of potafs and of imiriat of linae make thrir ap- 
pearsnee Ai cordln^^ to Schcele, it contains alfo a 
phofph t nflimef. 

After the falls have been obtained from whey, w'h?t 
remains conorctea into a jelly on cooling \ . HtMice it 
follows, that whey alfo contains Whey, then, 

compofed of water, fngar of milk, gelatine, rauriat 
of potafa, and inuriat of lime. The other falls, which 
are fonictimcfl found in it, are only accidentally pre- 
h nt. 

If wliey he allowed to remain for fome tunc, it hc- 
• »rre8 four, owing to the formation of a peculiar acid 
k'lown by the name of ia/Ilf acid. It ia to this property 
•>f whey that we are to afcrlbc the acidity which milk 
for neither curd nor crenm, perfectly freed 
from lu ntn, fet-m fufc' ptihle of acquiring acid proper* 
ties. Meiu'c the reafon, alfo, that milk, after it be* 
conic ' four, always coi^ulates. Boiled milk has the 
pioi.'eily (if continuing longer fw'cet ; but it is Angular 
cnoi gh, that It runs iooner to putrcfadlion than ordi- 
..iik 

'I he acid of milk differs confiderahly from the ace- 
t;» IS . yit vl’ egar may be obtained from milk by a wy 
f’rik.!?- Duii-tT';. If to fomewhat niore than 8 lbs. troy 
of milk, fix fpoonfnb of he added, an I the mix- 

ture well coiked ht expofed to a heat fufiicient to fop- 
port ftri’utMitaiion ( pr(<vldt*d atttiilion be prtld to allow 
the carbonic ac id ga*' to cfcapc from time to time), the 
whey, in about a month, will be found converted into 
, \ii -I-. 

Mi’k is 'ilmiirt the onU animal fnbflance which may 
!/C ma h to undergo flio vinous fcrnK-niation, and to af 
too! 
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cefs carbonated hydrogen gas is diftngsged There Mwlk. 
remains in the rcUul a coal which coni iius carhonat of 
poiafs, nuiM:*t of pot.if'i, and phofpliat of lime, /w"* 

iomctiincb rnagiulij, iion, and murial of foda f , 

1 hurt we lee, that cows nuik i.s compofed of the foL t 
lowing ingredients. 

1. Water, 5. Sugar of milk, 607^'^* 

2. Oil, 6. Muriat of hme, 

5. Albumen, 7 Muriat of potafs, Its roinpo. 

4. Gelatine, 8. Sulphur. iic'.tpaits. 

The milk of all other animals, as far as it has hither- 
to been examined, confilU nearly of the fame ingre- 
dients ; but there is a very great diifcrence in thtir 
portion. 

Woman’s milk has a much fwceter tafte than cowswVman^i 
milk. When allowed to remain at reft fet a luFicientnnlk, 
time, a cream gathers on its fu*. face. This cream ia 
mote abundant than in cows milk, and its^ colour io 
ufually much whiter. After it is feparated, the milk is 
exceedingly thin, and has the appearance tathcr of whey, 
with a bluifh white colour, than of creamed milk. None 
of the methods by which cows milk is coagulated fne- 
cced in producing the coagulation of woman’s milk .*.♦ rA.-r/i-, 

It is certain, however, that it contains cureJ ; for if Tfjn/, 
be boiled, pellicles form on its furface, which have all**’ 
the prot>crtieft of^Mird f. Its not coagulating, tjiere - 1 
forc, mult be atlribuwid to the quantity of water^" ''* P* 
wdth which the curd i» ^at.ed» . . . . * • 

Though but- 


does not difRr fr^ra' 
oily part of ^ 

iiig wine or beer, fnjrn which al* . tatioa from 
cd L) <!iftilhlinn. 7 'his Angulaf portion of cordtliSi^;^ 
fi' * tt) Jnvj Ix'Mi firtt difvovered by the'rartars; . When this 
|li. y i'' «I1 tl'(-ir ij.il itiU’iiH lu^piors from mares milk, ni ftowly 'i^mpo^ 

It ftja tan ali ( -uilnt'd, tl'.it milk la iric*ipable of being and of mnrhiVl. 

.1 iuio till ii has become four ; aftcy this, greater than 


ted for foitke 
day or two, 

occupiei the i«i^^'jpart^iil$’tl{b^ d ein^. ' 

lourlefis 

which fwima ' 
tains fugax/of 


tii^ < 

if. 'itod-j’tjl^ 


I liqiinr icfeinbl 
<1 iVijy be lepiirat 


ir> iirceihiy hut 


m 




ugar obufntaVApm 


j irtMif, the fcrm-nintion begins of its own accord, froih aftcqdii.qt^Uty of 
.11. (1 ediituMies til! ilie foriT,?tioii of wine bf completed J. fometlpiea a 8$7 i jgyt.and m altihe 
bchieic bad otferve j, iltat m lk was capable of ferment* - Thus ibaope^*^hat woman’s mil^ that 

iiig, nnd thiit a threat quanlily of carbonic acid gas was' of cows in tjnrj^''|pAir)^^ 

txtncued fiom ii during this fermentation ||. But he 1. It contains t miikh fmalW quan^y of clltlri}^ !f>p%u-’ 

did not ruipt£^, that the rcliiH of this fermeiitaiton was 2. Its oi) is fojhtrmiitely combined wit^ ks Ctdd>,lurLti6s* 
iIr ft»rmaiion of an intoxicating liquor fimilar to wine, athat it does not yield butter. 

When milk is diftilled by the heat of a water bath, 3^ It contatfii rather more fugar of milk, 

there coires over witter, having the peculiar odour of Parmeitticr and Deyeux afcertained, that the quan* 

milk ; whit ii pushes, and confequently contains, be- tity of curd in woman’s milk incrcafee in proportion to 
fidcR mere waterline of the other conftituent parts of the time after dcKvery ][. Nearly the fame thing has ( p, 

milk. After Ionic time, the milk coagulates q[y as ai- been obferved with rtfpeA to cow’s milk. 4W. 

Asses milk has a very ftrong rd'emblance to hu- 
man milk : it- has nearly the fame colour, Imell, and ' 
coniiftence. When left at reft for a fuf&cicnt time, n 
cream forma upon its furface, but by no means in fuch 
abundance as in woman’s milk. This cream, by very 
long agitation, yields a butter, which is always foft, white, 
and lafteltfs ; and, what is Angular, veiy readily mixes 
again with the butter-milk •, but it may be again fepa- 

rated 


ways happens when hot albumen acquires a certain de- 
gree of concent at;on. There remams hthind a thick 
unctuous yellowilh white fubftance, to whidi Hoffman 
gave the name of f am ftif>.ynu This fnSltance, when 
the fire is increaft-d, y it ids at firft a tranfparcnt liquid, 
which becomes gradually more coloured ; fomc very 
fluid oil comes over, *hcn ammonia, an acid, and at laft 
£ very thii-k black oil. 'j’owards the end of the pro- 
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\-‘\ir \'V tV»e vtf! 1, \»l>Ir)i f*f»nr^iTi!i It, is 

plrniui’^ in ct Ki water. C-iaiMtJ afUs milk iii th'ii, arul 
.ill "fee fw-eLtif*! triiie. Alniluil Wwl acuk le- 
pai?'e lium it a little ( iird, wlreii has hiil a fTni'll de- 
gru: of cinillt^enct. The ferurn yields fu^ar of milk 
• Vivm-u .a«d mnrial 

4i.v AlicF milk tlicieforc differs fmm cows milk In three 
:8a particulars. 

Trt prcu. I. Its cream is lefs a.iundant and more infipid. 
Ibrities. 2. It contains lefs enrd. 

3. It contains more fugarof milk : the proportion it 

4 S( = 

OoatMi.ilk Goats milk, if wc except its confiftcnce, which ia 
f greater, does rot differ much from cows milk. Like 

that milk, it throws tip abundance of cream, from which 
butter is eafdy obtained. The creamed milk coagu- 
* lates juff as cows milk, and yields a greater quantity of 
cimd. Its.whey contains fugar of mijk, muriat of lime, 
and muriat of foda*f’. 

Ewis MILK reftmhies almoft preclfely that of the 
cow. Its cream is rather more abundant, andyieldtli 
r.wej milk butter which never acquires the confidence of butter 
from cowo milk. Its curd has a fat and vifeid appear- 
ance, and is not without difCculty made to affume the 
confidence of the curd of cows milk. It makea excel* 
lent qlicefe:},. 

Mares MfLKia ibipperthtn^bat of the cow, but 
fcarcely feiithiri lut; cannot be 

conyert^^l^to by' creamed; milk 

curd iff not’ 

milk, fUl- 
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more vifeidi 


♦ mui^i 

51. haa the tppeai„.^_j ,-,- — ^ ^ ■ > % 

by iritiimioit « may 5^ 

p. .v4 ^ ter at to pafs a 61tei It haaVf affMty 

^''for oxygen, ahfotbif it readily froin the giw it 

out aj^in to other bc^tea^. HenOe the reafon ^by 
I Fnurfrey, f^A or filvpr, triturated with falivaiqai mortar, ta oxy^ 
j4un. dt dated, as Dufenner hat obferved t fund ladiy the 
a;«. of mercury by oils is much facilitated by fjpiutng^ino 
the mixture f • Hence alfo, in all probability, the rca- 
' ' ' ' ion that fallva is a ufeful application to fores of the flcin. 
Dqj;b, and fevcral other animals^ have confUntly re« 
courfe to this teuwdy, and with much advantage. 

Saliva is coagulated by oxy muriat of mercury, by 

* HattcFs alcohol, and by nitre*. Therefore, in all probability, 
Fi'yf. vi. it contains albi^mcn and gelatine, or fome analogous 

fubflances. 

When ICO parts of faliva arc diftillcd, there come over 
8c parts of water nearly pure, then a little carbonat of 
ammonia, fomc oil, and an acid, which perhaps is the 
pinfl’c. I'lic rciiduunri amounts to about 1.36 parts, 
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and *'• enmpofed of mur'at of foKla and plMiphnt of B If. 
lim<" L — v-~^ 

lel'f.ir ot ilic le«lh, which u .i i riid *' ^ 

from laliv^i, coiilUL, ;.s bi.iucK'y h..b ukTitnuKi!, oJ' 
phi.fplut ot lin.c. 

Tjie VANCRFA I ic juirr has luvcr Ivcn exaniiimd 
with muth RtlL'iitioii ; but it does lu.t a »| raf, hnm the 
experiments that have been made, to dilit .' iiuuli from -7-^ 

A « i A p. 

^ Slct.x. ryi,';;... -v;,:!. 

Bile is a liquid of a ytllowilli green colour, an tine- ^ 
tuous feel, and bitter taitr, is fecreted by the liver ; and '^^* 
in moll animals conhdcrable quantities of it arc ui'uiliy 
found collcded in tbe gall bladder. 

Gieat attention has been paid to this liquid hy pi y- 
ficians ; becaufe the ancients were acculloine:' to idci bi; 
a very great nuniber of difeafes, and even afTnttiuris of 
the mind, to its agency. 'I'lie mod aocuiate clu(rK';il 
analyfis of it which has hitherto appeared is that nf Mi- 
Cadet, which was publilhcd in the Mrmuirs ol the 
French Academy of Sciences for the yenr 17(1 7. So- 
veral important obfervations had been previoufiy lUdJo 
on it by Boyle, Bcerhaave, Verhewen, Ramhiy, and 
BagUvt; and feme faifls have fince bten addiO lu ou- 
chemical knowledge of bile by Maduig and I'uiucio^. 

The experiments have chiefly Ixin eoniiutd to the bd'; 
of oxen, known in- this countiy h) the name of ; 
bccaufe It is molt eafily procuied iii large ijiuuititie^. 

The Ipccilic gravity of bile feems to vary, like thal 
of all other aniiuai llimls. According to 1 lartmauii, it 
Is 1.027*. When ftrongly agitated, it lalhtu hke ^ 
foap; and for this rcafou, as well as from a mtdic.d vi/ 
theory coticcrutng its life, it ha^ been ofien crJKd 
mumal.fidp* 

It mixes readily wnth water in any proportion, and 
affumes a yellow colour: but it refufes to iimu* \\:di 
oil when the two fluids art agitated logctlicr ; the in- 
ftaut that they are left at rtll, the oil IcparaUi ai d 
fwims on the furfacc f . f R.:v'fjy, 

When muriatic acid is poured upon bile, let it be ever 
fo frefh, an odour of fulphuratcd hydrogen gas is 
ftantly exhaled J;. When on ico parts of ox bile f«Mii- 

S uits of ftrong muriatic acid are poured, the whole in. p u. * 
antly coagulates; but in fome hours the greaiii part -9^ 
tecomea again fluid; and when palfcd through the i her 
it leaves 0.26 of a white n.atter, vihicii has all the pro* 
pehiesof albumen J. This malUT was 
mtnfay ; who found that it could be precipitaud fioni ,70 7. 
bfle by alcohol, acetous acid, fulphat of potufs, ur.d mu- .1 v'. 
riat Cl fodi*. Cadet afeertained, that ico parts oi j ^ 
ox Wl^ ConUiIp about o 52 of albumen. It i? precipi- 
tiled maftateof purity by oxy- muriat *c acid, pro-^o! 
vided that iicid be nut employed in excels f. t h'.untoyf 

The muriatic acid fulution, after the feparatinn . 

the albumen, has a fine grafs grem cdlour. When con- 
ceutrated by fome hours evaporation in a glaU ciicur- 
bit on hot coals, it depolues a very copious precipi- 
tate, and lofes almoft the whole of its green colour. By 
longer evaporation, a new precipitate, fiiiulHr to the 
firll, appears, and the remaining liquid airumcs the 
colour of bet r. This precipitate pollefles all the pi o- 
pertics of the rr/fij of In its moilt 11 ate it air.oimTs 
to lo.k parts J. The fame fubliaiicts ina)# b«. ob? 1 
tained fiorn bile by nitiic acid ; but the rtlin m that 
4 1 ) 2 Ciifc 
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A n X M A L O U 
cafe \i2fi ^ yellow colour, and its properties arc forr.c* 
what allcrcd * 

If tcc parts of bile he genily evaporated to ckyntTs 
by a very moderate heat, the dry mafa t»nlv welj'hs 10 
parts, and l»ap u brownifh blaclt colour. When (xpofid 
to a ft roup heat in a crucible, this matter fwclK up* 
takes firr, ?-.d emits very thick fumes. The iclidinim 
amounts to 1.09. By lixivlatioii with water, 1.87 
of rryHhlli/f'd ioda may be obtained f ; (nufe(]i:inlly 100 
parts of bile contain, according to Mr Kiiv.’c*ids tabic, 
o 403546 of p\iTC ftida. Ikit It is evident ihut, by this 
method, part of the foda muli have been evaporated ; 
therefore I re parts of bile contain more than 0.403546 
of foda. Bffides the foda, there is ft)und alio a faiall 
portion of miirlat (d' f^da J: 

Cadet found the refiduum, after the reparation of the 
fdlts, of a black colon'-: it pave fomc traces of iron. 
He alfo obtained a calcareous fait from bile, which he 
confuhrtd ns a fiilphat ; but it is more than probable 
that it was pbofphaLol lime. 

v adi t aho obtained from bile, by evaporating the 
niiiri.itic acid (olution after the reparation of the rcfin, 
a fait vhicli cryftalli'/ed in trapt/itims; it had afwcetifti 
t(*fte, arid was confidcrcd by birn as analogous to fugar 
of milk *. 

Tims we fee that bile contains the following ingre- 
dients ; 

1 . Water, 5. A fwectifh fait, 

2. Rcfin, 6. Muriat of foda, 

3. Albumen, 7. Phofphal of limC| 

4. iSodfl, 8. Iron. 

'rhe proportion of thefe ingredients has by no meana 
been afeertained. The jnefence of iron has been de- 
nied in bile, bccaufe it gives no blue precipitate irtth 
pruibc alkali, and becaufe tin^urc of niit-gaUs does not 
give it a black colour ] , But llufe teafous aie InfufB- 
ciitit to overturn the experiment of Cadet, who adually 
found it in bile. 

When four parts of vinegar and five of bile are mix- 
ed together, the mixture lias a fweet lafte, and does not 
coagulate milk. The la^ic acid has prtcifely the fame 
effeck as vinegar 

When bile is diftilled in a water bath, it affords a 
tranfparcnt watery liquor, which contrafts a pretty 
iliong odour, not unlike that of mvik or amber, efpe^ 
c tally if the bile has been kept for fome days before it 
is lubmitted to 'diftillation The refiduum, is of « 
deep brownifh green ; it attiaAs moifture from the tlr^ 
and dlfTolves readily in water. Wltcii diftilled in a ^re- 
tort, it affords a watery liquor of u ycllbwifti coloiirp 
and impregnated with alkali, oil, carbonat of atniDoniti. 
carbonic acid, and hydrogen gas. '1 he co^ly refiduum 
is cafily incinerated Bile, expofed to a temperature 
between 65^ and ^5% foon lufee its colour aad vifcidity» 
acijuires a naufeotts fmelh and depofitcs whitifti mucila- 
ginous llaLci. After the putrefsfiion has made confi- 
dcrablc progrefs, its fmell Incomes fweet, and referobics 
amber f . If bile be heated, and (lightly concentrated 
by evaporation, it may be kept for many montiii with- 
out alteration 

SfCT. XL 0 / Bitukt Calcoii, 

Hasp l>odtf8 fometimes form in the gall bladder, or 
in th.e dud through which the bile palles into tJic 
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tcftinal canal, and ftop up thepafTage altogether. Thcfc BiliaivCab 
concretions have got tlic name of li/hirv la/ru/i ov ya/I- 
Jicues, As they arc formed in the rnidft of bile, and 
38 the fubftanerb of which they are cijmpofcd mull he 
derived from the bile, it is proper to give an account of 
them heie, becaufe their ]irojicrtie5 cHunot *’'il to ihrow^ 
fome additloniil liglil on the nature of o.'lr iifelf. i9r 

Ih’lfary calculi, all 0‘^tliem at le.ift which have been B>j|‘try cal. 
hillicito ejtdmincd with iittentioii, may be divided into . , 
three chflVs. .hreebnifc 

1. Thchrfl kind comprtliends thofc which liave a 
white colour, ami a cryilalli/id, Ihining, Umcllated 
ftruiffure. 

2. Ilie fecond U dark coloured, and has prerifely 
the appearance of inipiffated bile. Both thefe kinds aic 
combutiiblc 

3. 'I he third kind comprehends ihofe gall ftonea 
which do not ilamc, but gradually waile awiv)' at a red 
faeat- 

We fhall take a view of each of thefe kinds of bilia- 
ry calculi in their order For the gi eater part of the 
chemical knowledge which lixs been liithcrio acquired 
of them, the world is chiefly indebted to Mr Four- 
croy. ^ ... . . 291 

1 . The firft fpecies of biliary calcub was pointed outPiouLitkx 
for the firft tiine4>y Haller, in* a dif!‘ert?ti,'n publifhed^'f 
in 1 7 40 . Watcher afierwarda addsd feyiTai new Yafl s ; 
and at ufl it was sjC3f^iii|^rfy defeffbed fiy d* A e\ r * . 


time. 1 1 hw f .jii4i{to'calSiwt|:‘ iijd '4i[ltt'^tMciiVni^<; 





mica, tnd 
lour it 'yelIo#'<w 
dent of infpiffiAef 
Itt fpcdficBMu^' 
found tbe fpii^r' 

, Wheii etptij^; 

•thiit of 
Kid mdtii 

of this . ' 

fuhfcjipto i 60^ f 

dii^fsa ttty of It *. As akbhdl cools, • W. p, 
the in briUknt riitct tefeiid>ling.»®^^^^ 

talc cr bwaciU'ted^. ' It is folubW in oil of tuipep-^ - 
' tine^. When belted, it has the appifaraDce bf 
Btidexhdct iheodppr^f melted wax : when»ftiddMyi^i4. v.xty. 
. katd, it evijjb^irtb ahogttber m a tbitk Wke. It 
is ibiuble b pure alkalies, and the fobtion has all the. 
properties of a foap. Nitric aoU alfo difiblvet.tt ; but 
it is precipitated ORaltered by water I 

This matter, which is evidently the fame with thefX/vr. iii. 
cryfiali which Cadet obtained from bile, and which' lie^47< 
confidered as aaalogoUe to ftigar of milk, has a flron^ 
refemblauce tofpeiimiceti. Like that fubflance, it» 
of an oily nature, and irftammabki b'lt it differs ftom 
it in X variety cf particulars. 

bircc it is contained in bile, it is not difficult to fee 
bow it may cryilalliye in the gall bladder if it happens . 
to Lc more abundant than nlual ; ar.d the confcqutnce. 

muff 
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Billt^yCaUxnuft he a p,aU-flcnc of lh»a fpecira. Fourctoy found 
cwi»» a quantity of the fame fubllance in the dilcd human 
liver * 


5»i 
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• Fouftrey^ 2. 'I he fecond fpccica of biliary calculus is of a round 
p. 1 iO. or polyg(M)al lliapc, of a guy colour exteriorly, and 
brown within. It is foiincd of concdittic hiyers of a 
maiifr which fetms to he ini'piflatcd bile ; and there is 
iifually a nucleus of the white crylUlliiie matter at the 
centre. For the moll part there are many of thi.H 
fpeciea of calculus in the gall-bladder together ; indeed 
it is frequently filled with them. Their lize is ufually 
much fmalier than that of the lad fpeciea. 

This ia the moll common kind of gall ftone. It may 
be confidered as a mixture of infpiifated bile, and of the 
cryftalline matter which fori^a the firll fpecies : and the 
appearance of calculi of this kind mult vary confider- 
^abiy, according to the proportion of thefe iugredients. 

'3. Concerning the third fpecies of gall ftone, very 
little is known with accuracy. Dr Saunders tells us» 
that he has met with fome galhftones infoluble both in 
alcohol and oil of turpentine ; fome which do not flame, 
but become red, and confume to an afh like a char- 
coal t Haller quotes feventl examples of ftmilar cal- 
culi 

Gall-Aones often occur in the inferior animalsi parti* 
cularly in cows and| hogs ; but the j^iliary concretions 
of tflefe animals have not fiitherto been exatnined with 
attentiofi* • • > 
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traces of muriat of foda and h d.i. The rtridii im whidi Tc:ir^, 
remains behind, when irifplfiaud liiii** arc humt iii the* 
onen air, exh’hits fornc Iracca of pliufLliat ul lime Lii,i r^' 
piiofphat (if lodii f|. .!«./ /•. ^ 

'i'hus it apjHurs that icais arc compofed of ihc ful . * •' , V'.jr, 
Lwiiig ingredients ; | !*• 

j. Water, 4. rtiih, ‘ 

2. Miicib.gc, 5. I'liolphat of hV-'.c, O nip u:;*; 

3. Muriat of foda, 6. l^hofphru of foda, pA'''. 

The fahne parts amount only to :>houl c 01 of llic 

whole, or piobably not fo much. 

The mucilage contained in the tearf. his the propeiiv • 
of abforbing oxygin giadually f.*^cm the atmolpheifi^ 
and of becoming thick and vlfcid, ami ojl a yellow lo- 
lour. It is then infoluble in water, and rt ina hn •.; 
fufpended in it without aluiation. When a fuiH' i< 1 1 
quoniity of oxy muriatic add is poured into te n^, a 
yellow flaky precipitate appeal s abfoluiely fimihiT lu 
this Iifpiflaied nnicllige The oxy inuriatic acid lu'v» 
its peculiar odour ; hence it is evident that it has p.v; 1; 
out oxygen to the nmcilage. "^I'he property wIiIlI. tt. s 
mucilage has of abforbnig cxygtn, and of a<.cjiiiir. c: 
new qualities, explains the eh.i!ige:» uliich take ]>ia(-e k’ 
tears which arc txpofed for a h>ng lime to the acli r 
of the atmorphere, as is the cafe in ihofc pirloiii^wm. ^ 
labour under a flftula lachr^innhs *. 

The MUCUS of the note has alAi hern examined hy 
Fourcroy and Vauquelin. 'I'hey ilonnd it compciid of.vi 
ptrcifely the fame ingredients with the tearn As this ^ ' 
fluid IS more expofed to the action of the air th^ii the 
tears, in mod cafes Us mucilage has undergone lelh or 
more of that change which is the confeqi:* nee of the 
aUbrpt ion of oxygen. Hence tlic reafon of the gieai- 
or vifeidity and confiftcnce of the mucus of the iioi«. ; 
hence alCa the great conGftcnce which it acquit es (hi- 
ring colds, where the action of the utuiolpheic U qilliii- 
ed by the increafed aflion of the {>arl6 f. t 
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to i^^fi 


Fmrerty 

hot, Itt ^ 


^r/f^aNT.and mdre-titfid. The tMnevd tfeidi|^iice 

xixix 154. 


WiTHtw the capfular ligament of the different i(fi!;ts 
of the body, there is coiitaiiied a peculiar liquij, i •• 
tended evidently to lubricate the part?, and to facilitate 
their molionr This liquid is l^iuwu among aiiatoiuiiii 
by the name of fitiovial 

Whether it be the fame in diflcrent animals, or even 

Alhalkt in ail tht difTcrcat joints of the lame animal, has lu.t 

.,.1 is^ji..^u been delei mined ; as no accurate aualyhs of the fmovi 
of, different animals has been attempted. 


violet, 
Contains a 
or' 






no apparent change. iipoa itf . Expofed tht atri 
thisuquid gradudly evaporates, snd.bCcpipes thicker* 
^l^io nearlj reduced ta a Hate of dr]^c(iM a ndtnber 
oyhubic cryftals fernv in. the mtdft of a kind of jnuei- 
lage. Thefe cryftals polTefi the properties of muHat of 
feda s only they tinge vegetable blues green, and thm- 
fera contain an exeefeof foda. The mueflagiaoUft mat* 
ter acquires a yellowifli colour as it dries {• 

This liquid boils like wateri excepting Uiat a conS* 
delable froth coUeAs on its futface. It it be kept t 
fui&dent time at the boiling temperature, -1^ parts of 
k evaporate in water ; and there remain about .04 parts 
of ft yellowifli matter, which by diftillation in a fliong 
heat yield water and a little oil : the refidoum confifts 
of different faline matters 

WhCTi alcohol is poured into this liquid, a mueila^i* 
nous matter is precipitated in the form of large white 
flakes. The alcohol leaves behind it, when evaporated^ 


299 


The only 

analy fis. of fmovia which has hitherto* appeared is that 
by Mr Margucron, which was publiflicd in the 14 th 
vdinne of the jinna/a de Chlmie. hie made uu; ul n- 
navia obtained from the joints of the lower extremities 

o£oxen. 

The finovia of the ox, when it has juft flowed from Sirovla ob 
the joint, is a vifeid femi-tranfpatrnt fluid, of a greenifh^^'^ 
white colour, and a fmcll not unlike frog fpawiu It 
very foon acquires the confiftcnce of jelly ; and this hap- 
pens equally whether it be kept in a cold or a hot tem- 
l^aturc, whether it be expofed to the air or excluded 
from it. This confiftcnce does not; continue long ; the 
finovia foon recovers agstn > its fluidity, and at the fame * . 

tine depofitei a thttad^.Iikc matter •. 

Sinovia mixes readily with water, and imparts toxiv. 114. 
that liquid a great deal of vifeidity. The mixture 299 
firothei when agitated i .becomci milky when boiled, 
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and iknofitiM fiiiTiL* p-IHlI?? rn the Tides of the Tlif.i ; but 
•its v'ifldity is not |- 

^ M.t! - ^VlKn ulc^'iiol is uMurc'l iiiN) fmov*^, a fnh* 

fiance ^rcripitaes, w!»ich Ims i.ll the pr ptrtitH Orill- 
ia* U'tm. bumcn. One huiid'ed n.irts of finovid contain of 

siv I alhnnuii. i'ln; liquid Hill enntinuos as vII’cmI as eyer ; 

li-. crin;> :’f*ctf>in acid lu* pnnrrd into it, lli** viiVi'hty dif 

tiwiit parti* apniari altogether, the liquid bccomei* tr:inj'pari.n‘ , and 
f!cp<shtes a quaiitily of matter in white ihieads, which 
pofUircT the ihilowliip^ pn.prrtics : 

1. It has the colour, fmcll, v.dte, and elafticity of yc- 
getab*e gluten. 

2. k is foluble in concentrated acids and pure al- 
kalies. 

V k is foUthle In cold water, the fohition frothes ; 
acids and alcohol precipitate the 'fibrous matter in 
d' kes One hundred parts of finovla contain 1 1.86 of 
i 7 .'//. p this matter i. 

.j io -ijj. WhtE'i the liquid, after thefe fuhlUnces have been fc- 
pnrriied fiun it, is concentrated by evapontion, it dc- 
pofitc** ctylhlft of acctlie ot foda Sinovia, therefore, 
C 'litairs 7'*^///, Margucron fnundthatico'partfoffi* 
F'jvii contained about 0.7 1 of foda. 

Whui llrong fulphtiric, muriatic, nitric, acetic, or 
iiil>'4knroiiM acid is poured into Hnovin, a mimber of 
white Hakts precipitate at lirll, but they arc foon re* 
flilTulved, and the vKcuIity of the liquid continues. When 
tht fc acids are diluted with five times their weight of 
water, tliey dimin'fh the tranfparency of finovia, but 
jioi It** vilcidity ; but when they arc fo much diluted 
hat ll^elr acid talle is jnft perceptible, they precipitate* 
the peculiar thready matter, and the vifeidety of the fi- 
V jf. uovia difappeara 

I a;. When finovia is expofed to a dry atmofphcre it gra- 

dually evapoiatcs, and a fcaly refidiuim remains, in 
which cubic cry Hals, and a white ialinc fiBprefceoce, 
arc apparent. The cubic cryftals are muriat of fc/da. 
One bundled parts of finovia contain about r.yf of tbia 
7^;/ The i'aline cfflorcfcencc is carbonat of foda |(. 

Sniovia foon putrefies in a moifi atnHifpberc, and do- 
ring the putrefddion ammonia is exhaled. . When fino* 
via is diltilled in a retort there comes over, firft water, 
whieh foon putrefies; then water containing ammonia; 
then empyreumatic oil and carbonat of ammonia. From 
the refiduum nuiriat and carbonat of foda may beex-^ 
traced by lixiviation. The coal contaioa fomc pbof- 

1 ' rom the analysis of Mr Mar^ueron it appears iittt 
finovia is compofed of the following iogrcdienti ; 

, 1 1.86 fibrous matter, 

- 4.52 albumen, 

. 1.75 muriat of foda, 

.71 foda, 

.70 phofphat of lime (o), 

• 80.57 water, ‘ 
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The peculiar liquid fccf^tcd in the teiiea of males 
and defiined for lltc impicguition of females, is known 
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by the nj'me of frmni. The human frrr.fn 
hidurto been fnbiecb d to cht m'cHl an.ilylis. 
i.s known ronci rning llic Ir'uma’ finl.l of iuIum .iiiimaU, 
Va'Kpielln piibli'hcd an aiiaiyfis of the human Icinen in 
» 7 ';‘ 

Semen, v'hcn nCAvIy is evldmtly a mixture 

of two (lifitTcnt fii Ml 'luces : the one, fluid and milky, of feuicn, 
which is fiippofed to be licretcd by the proflate gland; 
the other, wliich is confuiired as the true fccrction of 
the tcfiiB, is a thick mucilaginous fobilance, in which 
tiumeroHs vthite lining filaments may be difeovered * * 

It has a fli^it difigretable odour, an acrid 
taite, and its fpecitic gravity is greater tlinn that 
water. \Vhen rubbed in a moitar it becomes frothy, 
and of the -eonfiflaice of pomatum, in confcqucncc of 
its enveloping a number of air bubbles, k con- 
vers paper 'fiained with the blofToms of' mallows or, 

\io1et8 to -a green oalour, and confcquently contains an 

>alka1i t ^ f u/j, p. 

As the liquid cools, the mucilaginous part becomno^. 
tranfparent, and acquires greater eonfifleticy ; but in 
about twenty minutes after its cmiflion, the whole bc- 
eor'iea perfedly liquid. This liquefaction is not owing . 
to the abforption of moiflure from the air, for it loles 
uiilead of acquiring unrlght during its expofure to the 
atmofphere ; nor is it owing to the a^ion of the air, 
for !t ukes place equally in clofc vdTeU . * t p- 

/ Semen tsinfplpbl^ in water tefpre this fp/^taneous^^ 
liquefadioih bnt aft«iifihirds it 

water. Acids ' 
rion is not deopjfSlfi^^ 
alkaline foltUiioH 

Lime 
after that 
and warm 
from it 

expofure of fehii^; 

When oxjr-^ 
fimnbtr of > 1^1 
Ilf pecoliaru 

auid sfveo-iil'acld&rflil . r— - 

the fcmett^ it 

ih!it XemcA a 

to of tb^! tef !nrhich dbagnlitte by abfbr^nj^ 

•^Cn. ' Ms'^yatiq^n obtained f^iri 
&x parts of thii'meilage. ' . • 

When fen^ebit expofed to the air about the ' 
rature of 6 q%- it * becomes gradually coyeM wiwa 
tranfparent pelKcte, and in thtet or four days depofitea 
fmall tranfparent cryftals, often crofBng each other in 
a mahper as to repreftnt the fpokes of. a wheel. 

Thefe cryftals, when viewed through a microfeope, apw 
pesrto be four'iidc^ prifms, terminated by very long 
-four fidid pyramids. They may be fcparated by‘'d£ 
luting the liquid With water,' and decanting it off. They 
have all the properties of phofphat of lime ♦. If, afteh ^ 
the appearance of thefe cryttais, the feinen be Hill ab^^ and 7 V, 
lowed to remain* expoied lo the atmofphere, the pelhcle '** 
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(n) Mr Hatchett friind only 0.208 of phdfpliat of lime m the finovia which he examined. He found, how* 
ever, traces of Jbme other phofpliat ; prubsWy phofpha: of foda. P/j:/, Trofif, 1 75^, p. 246. ■ • ^ ^ * 
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on itB furracc frrtjduiilly lliicktiiB, and a rnn.brr of 
wlii^c rop.ud bodiffl appont on different parts of it. 
Tlu'fc *^() ^ies alfo are pliolphat of lime, prevented from 
cryfldllizinj; rc^nil.irlv h\ the too rapid ab'dradidti of 
moirtnrf. Mr Vauquelin found that lOo parts of I'e- 
f Tai#- • cotjtain three parts of phofjihat of lime f* /‘t 
thig period of the evaporation the air he comes nviift, 
iff Uim. p other crydals appear in the fenu n, which have cht pro- 
pertics of caihor.iit of fod**. 'J’he evaporation doco not 
f(o on to complete cxficcation, unlefs iit the icnip>tra- 
tUTC of 77 *’* and when tlie air is very dry. When all 
the moillurc is evaporated, the femen has lod ''.9 of its 
wei^^it, the reGduum is femi tranfparcnt like lioru, aud 
Tf I!/J* brittle 

When femcn 5 s kept in very moift air, at the tern- 


f Ib id, 


•I md. p. 

ly 




peratnre of about 77^, It acquires a yellow colour, like 
\hat of the yolk of an egg 5 its tafte becomes acid, it 
exhales the odour of putrid fiih, and its furiace is cO’ 
vert'd with abundance of the byffus feptica § . 

When dried femen is expound to heat in a crucible, 
it melts, acquires a brown colour, and exhales a yellow 
fume, having the odour of burnt horn. When the heat 
is raifed, the matter fwellfl, becomes black, and givw 
out a Grpng odour of ammonia. When the odour of 
ammonia dffappearii, if the matter be lixiviated with 
w^atea, an alkaline folution may be obtained, which, W 
evaporation, yields crylhb ol carbottat of foda. Mr 
Vauquclitt fouiid ithfit i 00 parts of femen contain one 
. part :pf fqiii^ C ; tlk* rc;(idttam:’b^ incinerated, there 

• >111 confiftingbf 

’ of thefol- 

MV 
Vt|lo 

a preuKar 
fifta ^ We gif^ 
;thcre’1s' a ft- ' 
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quantity of water. At llic fdnie time It ixliales the bi'qimr ol* 
odour of boiled while of egg A m- 

Acids render it moic tranfparent. Alkalies preci- , "‘**''* . 

pitHte an animal miilicr in fmall fl.ikes Alcohol like- 1 .hn 77 c 
wife produces a flaky piecipitate, which, when col- f'^ 'w xxxiii. 
led^d and dried, becomes tranfparent, and very like*'^‘ 
glue. The infufion of mit palls p-aduecs a very co- 
pious brown coloured prccipit.ite. Nilial of filver oc- 
^.ifione a white precipitate, which is iiifnhiblc in nitric 
..cid, and confequently is inuriat of lilvtr f . | 

When flowly evaporated it bteonus llightly milky, 
a tranfparcnt pellicle forma on its fuiface, and it leaves • 
a rctiduum which docs not exceed o.c j2 of the whole. 

By lixiviating this refiduiim, and evaporating the ley, 
cryftals of muriat and carhonat of foda, may be obtain- 
ed. The lemainder, when incinerated, exhalts a fetid 
and ammuniacal odour, refeinblir g that of burning horn ; 
the aflics confiff of a fmall quantity of carbonat of foda, 
and of phofphat and carbonat of lime \ ib A r>- 

Thus we fee that the liquor of the human amnios 
compofed of about 

98.8 water, 

r albumen, 

1^.2 4 muriat of foda, foda, 

L phofphat of lime, lime. 


K-o.o 







th^ uame ot imsisfi 

qiiid,.diffmgujfli^ ^ ^ ^ . 

wluch'fuitc^^ th<l cfo 
liquid, :alt ibjgbt''{»W Ven expei^^^ 

1ft different aoifn^Ii, at teaft tlic li(j[]uiof*li^AlTiS) in Mrbihf n 
and m cows, tvfaich aloqe have hitherto 'betm anriyled, 
hiy^ot theTmalleift refemblance to each other. Thefe 
two liquids* have been btely analyfed by Viinquelin and 
Bnniva, and the refult of their anatyGs has been pti|ilSfh* 
•** the 3 jd volume of the Amiales Je, 
l .iqiior of !• The liqiior of the amnios of women is a fluid of a 

the human (lightly milky colour, a weak but plcafant odour, and * 
amuius. g (ytifli tafte. 'I'h.c white colour is owing to a curdy 
matter fufpended in k, for it may be obtained quite 
tranfparcnt by filtration *. 

. Its fpecific gravity is i.ooj. Tt gives a ween co- 
lour to the linftnrc of violets, and yet it reddens very 
decidedly the tindure of turnfol. Tlicfe two proper- 
ties would indicate at once the prcfence of an add and 
of an alkali. It fioihcs conGder^bly when agitated. 
Oh he application of heat it bccoints opaqur. and has 
then a great 'rcfcmblancc to milk dilutti with a large 


• de 
Cfrfw.xxiii 
n;o. 


, While tlie foetus is in the uterns, aciirdy-IIke nise- 

is depoGted on the furfp.ee vf its (kin, and in partichlar^"*. ''‘‘* 
parts of iu body* Tin's matter is often found collectrd 
10 conGderable quantities. It is evidently dcpolltcd 
from lUe liquor of the amnios ; and confcqtuntly the 
‘ knowledge of its ptculiar nature mult throw confdcr- 
cble light upon the properties and life of tliat liquor. 

For au analyfis of this fubftance we are alfo indtbiid to 
Vauquelin'and Uuniva. 

Its colour is white and brilliant ; it bas a fi.ft fed, 
and very much refembles newly prepared Uvip It i 
mfoluble in water, alcoliol, and oils. I’an. dlk. hc.s liii 
folve part of it, and form with it a kind of fc\ip. (J., 
burning .qgals It dccrep'tates like a fait, k. on.es dry 
end black, exhales vapours which hav.* the o.h»nV 
of empyreumalic oil, and leaves a rclidumn wliidi i* 
very difficultly rciiicid to alhes. When heati-d in u 
platinum crucible it dec: c pirates, lets an oil exkd.., 
culls up like horn, ant’ haves a refiduum, confilling 
ebtefly of carbonat of bme ' •' p 

Tbcfc properties (hew that this matter is different^' 
from every one of the couiponent parts of the liquor <;f 
the amnios, and that it has a great rcfembLnicc to the 
It is probable, as Vauquelin and Buniva have 
eonjcAured, that it isforraed from the albumen of that 
liquid;* which has undergone fume unknow'n charige.s. 

It has been long known, that the parts of a foitiis 
which has lain for fome time after it has been droiived 
of life in the uterus, are fometimes converted into a 
kind of fatty matUr. it is evidcnt'that this fiiVdlancc, 
after ii is depoGted upon the Ikin of the feet us. mull 
preferve it in a great meafurc trom being ado! upon 
by the liquor o( the amnios* ^ . . 

2. The Kqoor of the amnios of the cow has a vK i l .^.'1 r . .• 
dily Gmihr to mucilage of gnm arabic, a browu:!’*! leJ^ ‘ 
colour, an acid an l bitter lallc, and a peculi.ir kk * 

not unlike lliai of fomc vev^tiable exlrad<. In fi u i'ic 
gravity is 1.C2S. It re .Mens the tindurc ol luiiiiol, 

'.ukI 
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l,u]iirrof and therefore contains an acid, Muriat of bai>te9 
r\,c Am- caiifes a very abundant ]irrc'n)itatc, which renders it pio- 
bablc that it contains fulphuric acid. Alcohol h parafes 
j /inn </< from it a c^reat (juantiiy ot a reddifli coloured matter §. 
Chmxxtnl. When this liquid is evaporated, a thick frothy femn 
V* * 75 - gathers on the fur face, which is cafily feparated, and in 
Trscimioo- white acid-tailed cryllah may be difcovei- 

iicnt pills, ^d. iJy eoniimiing the evaporation, the matter be- 
comes thick, and vifcid, and has very much the look of 
honey. Alcohol boiled upon this thick matfer, and 
filtered off, dcpofiteo upon coolinyr brilliant nmlle-form- 
cd ciyihls nearly an inch in length. Thrfe cryilals 
may be obtained in abundance by evaporating the li- 
quor of the amnios to a fourth part of its bulk, and 
then allowing it to cool. The cryilals fwii make their 
appearance. They may be feparated and piirilied by 
wadiing them in a fmall quantity of cold w^atcr. Thefe 
? Tl:j p. cryilals have tlie-pmoeifics of a?, acid f. 

If after the i'epar^iion of this acid the liquor of the 
amnios be evaporated to the conrillerice of a fyrup, large 
f tjufpiirent ci s ilals appear in it, wludt liavc all the pro- 
peilies of fulpfiat of foda. The liquid of the amnios 
of rowj eoMiLifiis a confiderable quantity of this fait. 

Thus It apj'cai's that the lujuor of the amnios of 
cows contdiiis the following ingredients : 
j. Water, 

2. A peculiar animal*matter, 

A peculiar acid, 
py 4. Sulphat of foda. 

Nifjic c'f The animal matter poireffes the following properties: 

It has a reddilh brown colour, and a peculiar tadc ( it 
is very Itdiihle in water, but irifoluble in alcohol, which 
has the property of feparating it from water. When 
expofed to a ilrong heat it fwells, exhales iirll the odour 
of burning gum, then of empytriimatic Oil and of am- 
moniu, and at the peculiar odour of prulTic acid 
becomes very coiifiiicuoas. It differB from gelatine in 
the viicklity which it communicaiCH to water, in Dot 
birming a jelly when concentrated, and in not being 
precipitated by tan. It mull be therefore ranked among 
the very undefined and inaccutate clafs of animal tnuci* 
lag.s. 

When burnt, it leaves a very large coal, which h 
»^adily incinevated, and leaves a little white afhci, com* . 
pofed of phofphat of maguefia, and a very fmall pro* 

H Uil p. portion ot phofphat of lime Ij. 

« 7 '^' 'riic acid fubiUncc is of a whyc and brilliant colonr; 

Am'niotic tail e ■has a very flight degree of fournefs; it reddens 

ttcid. the tin^lure of turnfol; it is fcarctly foluble irrcold 
water, but very readily in hot water, from which it fe- 
parates in long needles as the foliiiion cools. It is fo- 
iuble alfo in alcohol, efpecially when afliflcd by heat. 
It combines readily with pure alkalies, and forms a fub- 
ffance which is very fuluble in water. The other acids 
dfcompofe this compound ; and the acid of the liquor 
of the amnios is precipitated in a white cryftaYline pow- 
der. This acid does not dccompofe the alkaline car- 
b«)nat.B at the temperature of the atmofphcre, but it 
does fo when aSGilcd by heat. It does not alter foln- 
tions of lilvtr, lead, or mercury, in nitric acid. When 
expofed to a lliong heat, it frothes and exhales an odour 
of ammonia and of pniflic acid. The properties are 
fuflicient to fhew Unit it it. dificrent from every other 
acid. Vhiiquelin and lloniva liavc given it the name of 
anmiottc mitl. It approaches near;: 11 to the faeeholadtic 
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and tlie uric acids ; but lb;) fachla£lic acid does not fur* Urine, 
nilh ammonia by dillillation like the amniotic. 'I'he 
uric acid is not fo folublc hi hot w itcr as the amniotic, 
it docs not cTyflallize in white bnllianl needles, and it 
inlblublc in boiling alcohol ; in both which rtfped^s It 
differs completely from amniotic acid 

r/'/M.xtxiif. 

SrcT. XVr. Of Ukish. P‘ »79. 

No animal fuMhnee has attraded more attention 
than urine, both on account of its I’lippofed connec- ^ 
tion with various difeafes, and on account of the very 
linguhr produ:ls which have been obtained from it. 

Mr Boyle, and the other clicmiiU who were his con- 
temporaries, were induced to attend particula.ly to this 
liquid, by the difeovery fif a method of obtaining 
phofphorus from it. Iloerhasve, Haller, Haupt, Mar- 
graf, Pott, Rouelle, Prouft, and Klaproth, fLicccffivcIy. 
improved the method of obtaining the phofpljiori, ftlrs 
from urine, or Wded fomethirg to our kiutwlvlgr t»f 
the component parts of tbefc falta. Schecle aildoi 
greatly to our knowledge of urine by dete^ing fevcral 
new fubflancts in it which had not been fufpcdled. 
Crutekihank has ^iven us a very valuable paper on urine 
ih the fecond edition of Rollons Diahtes ; and Fourcroy 
and Vauquelin have lately publifhed the mofl compUtc 
aiialyfis of it which has hitherto appeared. 

Frefli urine is a liqntd of a pi^liar aromatic odour» an 
orange colour/ of greater or lela tdtenfHyy and an acrid 
falinetaftr. _ , . ^ . . 

Its fptcific W. . 

1. It reddenr'IpVpeT; 

the juice of nidiftes, auf .tii|ftfore cooek»ni*mi'a^ 

2. If a foliQiqp; of 
Urine, a while 





of w 


trtels acid 


penies of phol^diil 
fl?.nce in urine 
lime water be .pm^i^: 
eipitatea in greiur 1 
ufed ; confequen^ tfur. 
pbofphorio. T&llll 
kept diffolved 
was flrft 
moil ftbttDdant in 
obfer^d, that ll^ 

than that of piedple &a,{^ifedr^ilthL«^ The average 
quantity of ^mpbat of limt In healthy yritiie, isi as 
Cruickfliankiiiis afeeitained, about pf the weight of 
tiieurmef* ■ w , . ' v f • 

. 3. If the pWphat of lime precipitated from urine be if. 
exammed, a IfCtte magnelia will be found mixed Whh it.*4<« V 
FourcrOy and Vauquelin have afeertamed riurispjj^V 
owing to a little phofpbat of magnelia which nrine con-d mL ^ 
tains, and which is dccompofvd by the alkali or Urneneiia,^ 
employed to precipitate the ‘phofphat of lime W. II ^ 
4. When frcfll urine cools, it often lets fall a brick^*;^''** *“*• 
coloured precipitate, which Scheeie firft afeertained to 


00. 


becryflals of uric acid. All urine .emtaina thin acid, UruiiJJ, 
even when no fenfible precipitate appears when it cools. 

For if a fuflicient quantity of clear and frefh urine be 
evaporated to ttt uf its weight, a fubtle powder pre* 
cipitates to the bottom, and attaches itfclf in part very 
firmly to the veffcl. This part may be diffolved in 
pure alkali, and precipitated again by acetous acid. It ^ 
exhibits all the properties of uric acid The quan-, 
city of uric acid in urine is very various. During in. ' 

termitcent 
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termJttent foveim it is depoHted very copioiifly, and has 
been long known to phyriciaiiH under the name of /rr- 
trrif:otfs fiilimfnt. This ftdirr.cnt always makes its Up* 
peavaiun* at the crifis of fcvcia In gouty people, the 
fairic ftc^ment a j pears in ccnal abundance towards the 
end of a piiroxylm of the diicafe (p). And if this fe- 
•diment fuddcnly difappears after it has begun to be dc- 
polited, a frefh attack may be expected 

5. If frcfli uiine be evaporated to the confidence of 
a fyrup, and muriatic acid be then poured into it, a 
pree pitate appears which pofftlTes the properties of 
benp.oic acid. Scheele fir (I difeovered the prefence of 
btn/oic acid in urine. He evaporated it to drynels, 
{eparaicd the faline pait, and applied heat to the refi- 
duum. The bcnaoic acid was fublimed, and found 
cryrtalli/ed in the receiver. The method which wc 

i iave given is much eafier; it was lirft propofec! by 
'‘ourcroy and Vaiiqnelinf. By it very confiderable* 
XXII. benzoic acid may be obtained from the 

I * urine of hoi fes and cows, where it is much more abun* 
L ^ urine. la human urine it varies 

from to Tf 7T5T5 the whok J. 

6. When an infitfion of tan is dropt into urine, a 
white precipitate appears, having the properties of the 
combination of tan and albumen, or gelatine. Urine, 
therefore, contains albumen and gelstincf Thefe fub* 
ftance^hid been fufpeAed to be in urine, but tlicir pre- 
fence was firft demoaftrated by Seguin, .who difeovered 
the above n<(^bod o|d^teAipg,the]p.t^^T^^ quantity in 
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^is firms one. 

^ ,^n^oas be* 

tween the urine of thofe Wtko enjoy good 
health ||, 

7. If urine be evaporated by a flow fire to tbe con* 
fifteocc of a thick fyrup, It aflumm a deep biOWn co- 
lour, ^ cxhalea a fetid aramoniacal When 

allowed; to^ cool. It concretes intoamafs of cryftdi, 
compofed of all the component parts of urine. It four 
times its weight of alcohol be poured upon this mafs, 
at intervals, and a flight heat be applied, the greiteft 
part of it is diflolvcd. The alcohol, which has acquit 
red a brown cobur, is to be decanted off, and diftilled 
in a caucible in a fand heat, till the mixture hu boiled 
for fome time, and acquired the confiftence of a fyrup, 
SorPL. VoL. IL Part 11. 



By this time the whole of the alcohol has palTci'. .(T, 
and the matter, on cooling, ciyllalliacs in quadrangiiLr 
plates which inteiied cacli other. This fubftaiicc 
uria, uhicli compofes i^of the urine, provided the 
watery part he exclnded. 'I'o this fiiLllaiice the talle, 
finelL and colour of uiine are owing, it is a fiibilancc 
which charaderivfs urine, and conltiliilcs it what it is, 
and to which the );reatci- pait of the very fingular pheno- 
mena of urine are to be alcribcd. 

The colour of urine depends up<m the urea ; the 
greater the quantity, the deeper is the colour. It may 
be deteAcd by evaporating urine to the confiflcnce of 
a fyrup, and pouring into it concentrated nitric acid. 
Immediately a great number of white (hitiing crylials 
appear in the form of plates, very much refcmhling 
cryftatlized boracic acid. Thefe cryfials are urea conv 
bined with nitric acid. 

The quantity of urea varies exceedingly in dillVren* 
urines. In the urine voided foon after a meal, w iy 
little of it IS to be found, and fcarcely any at all in that 
which hyfterical patients void during a paroxyfni. 

8. If urine he flowiy evaporated to the confidence of Miinai o! 
a fyrup, a number of cryftals make their appearance in 

it Two of thefe arc remaikable by their form: one 
of them confifts of fmall regular odahedrnns ; which, 
when examined, are found to poiTcfs the properties oi 
muriat of foda. Uiine, therefore, contains mun’at of 
foda. It is well known that muriat of foda crydalli/:cR 
in cubes ; the fingular modification of its form in urine 
is owing to the adion of urea. It has been long known 
that unne faturated with muriat of foda depofites that 
£dt in regular oAahedrons. 

9. Another of llic falls which appear during llic eva- jvimia'e o' 
poration of urine has the form of regular cubes. Thisi-imuonin* 
bit has the properties of muriat of ammonia. Now 

the ufual form of the cryftals of muriat of ammonia ii» 
the odabedron. The change of its form in urine is 
produced alfo by urea. 3 , 

*10, The faline refiduum which remains after the fc* 
paration of urea from cryftallized urine by means of al- 
Cohol, has been longr known under the names of fiifible ’ 

fait of urine and microcofmic fait. Various methods 
of obtaining it have been given by chemids horn Boer* 
buvf, who firft publidicd a proceft, to Rouelle and 
Chaulnes, who gave the method juft mentioned. IF tlu.i 
faline tnafs be diflblved in a fufficient quantity of hoi 
water, and allowed to cryftallize fpontaneoufly in aclofe 
vcffel, two fets of cryftals arc gradually depofitcd. The 
lovirermoft fet has the figure of fiat rhomboidal prifms ; 
the upper moft, on the contrary, has the form of 
gular tables. Thefe two may be eafiiy feparated by 
ex^fing them for fome time to a dry atmofphere. The 
reaipguhr tables efflorefee and fall to powder, but the 
rhomtoidal pjrifms remain unaltered. 

When thefe falls are examined, they are found to 
have the properties of phofphats. The rhomboidal 
prifms confift of phofphat of ammonia united to a little 
phofphat of foda ; the tc6bngular tables, on the con- 
4 £ trary, 


(f) The concretions which fometimes make their appearance in gouty joint! have been found to confift chief- 
ly of uric acid. This fingular coincidence deferves the attention of phyfiologifts : it cannot fail, fooner or later, 
to throw light, not only upon gout, but upon fome of the animal fun Aions, • 




Ml 

fitlici fails 

• VcuiLtvy 
uni 

iin^ Ann Je 
Ct'iui iinn. 
6y. 


* Cru.k- 
Jhunt, IHnl. 
AJs^. li, 
Mr. 

^^o 

Pi'.t.dac- 

ul 

riLC. 


f tuNrirtiy^ 

Ann. i/t' 

C/.'iM vii. 


♦ Ann iie 

i./iti. XXX i. 

tl. 


Anmmal substances. 

trnry, ?rp <,r iiula mrtr tl lo a rruall quaniity 
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arc the oitly fohllaiiccs which arc conftantly’ 
found in healthy urine ^ ; but it contains alfo occa- 
iionally other rubil.uices. Very ofh n muriat of potafs 
may be ditliiij^ulfhcd amim^r ihc crylUiU which form 
dunnjr its evapot 31^.111. i he pretence of this fait may 
always be detected by dropping cautiouGy fome tarta* 
Tons acid into urine. If it contains inuriat of potafs, 
there will precipitate a little tartar, which may cafily 
be iTco'jrniftd by its properties^. 

Uriiic fometirncs alfo contains fulphat of foda, and 
even fulpliat of lime. The prefence of thefe fates may 
be afeertaimd by pouring into urine a folution of mu- 
liit of biirytcfl, a copious white precipitate ap|)ears, coa« 
fidiiig of the b.iryte6 combined with phofphoric acid» 
and with fulplinric acid, if any be prefent. This pre- 
ciniiate mult be treated witli a fuflicient quantity of 
nmrialic acid. The phofphat of barytes is diflblnrdf 
but the fulphat of barytes remains unaltered f. 

No fubflance putrefies fooner, or exhales a more de- 
tcOable odour (luting its fpontaneous decompofition, 
than urine ; hut there is a veiy great difference in this 
refpe^t in different urines. In fome, putrefaction takes 
place almoti ipllantaneouffy as foon as it is voided ; in 
.uhers, fcareely any change appears for a number of 
days. Fuurcioy and Vauqiielin have afeertained that 
this difference depe.nds on the quantity of gelatine and 
albuincn which urine contains. When there is very little 
of thefe fubllanceo prcfcnt, urine remains long unchan* 
ged ; on the contrary, the greater the quantity of geJa* 
tii.r or albumen, the fooner (foes putrefaAion commence, 
'i'hc pijtri fadion of urine, therefore, is, in fome degree, 
the tell of the health of the perfon who has voided it} 
for a fnperabnndance of gelatine in urine always indi« 
CiiteR iome defed in ilic power of digellioii *. 

'rhe rapid putvefadion of urine, then, is owing* to 
tlic adion of gelatine on nrea. We have feen already 
tlie facility with which that iingular fubftance is dc* 
compufeJ, and that the new produds into which it is 
changed arc, ammonia, carbonic acid, and acetous acid. 
Accordingly, the puirefadion of uiine is announced by 
an animoniacal fmcU. Mucilaginous flakes are depoff* 
tftl, conhffiiig of part of the gelatinous matter. I’hc 
phofphoric a:. id is faturaled with ammonia, and the 
phofphat of lime, in conftquence, is precipitated. Am* 
nionia comhiiics with the phorpiiat of magnetia, forms 
v'ith it a triple fah, which cryftalllzes upon the Tides 
of the vi.{Tel in the form of while cryftals, compofed of 
fix Tided prifnfis, terinii ated by fix Tided pyramids. I’he 
uric and benzoic acids are laturat^d with anirtuuiia; the 
acctt)us acid, ai d the caibonic acid, which arc the pro- 
oT the deccunpofit'ori of the urea, are alfo faiu- 
ratfd with ainiriOiu.T, and r"»i wiihft binding the quantity 
which* exhahs, tbt prodnAion i.f this lubltanoe is fo 
abundant, that there ii» a quantity nf unfat mated alkali 
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in the licjuid. Putrefied urine, llKrefcre, cont'iins chief- Hrirary 
ly the following fuLftanccs, moll of which arc the pro- CiKuI^ 
ducts of piilrcfadtion : ^ * 

Ammonia, 

Cu. boiiat of ammonia, 

Ph(jfp}uit of ammonia, 

Pliofphat of magnelia and atnmoiila, 

Urat of ammonia, 

Acetitc of iiinmonia, 

Benzoat of ammonia, 

Muriat of foda, 

Mutiat oT ammonia ; 

Belidcs the ptecipitated gelatine and phofplnt of lirnc*.*,^^""' * 
The diffillation of urine produces almott the 
changes; for the heat of boiling water is fufTicient to ^ 
decompofe urea, and to convert it into ammonia, car- 
bonic and acetous acids. Accordingly, when urine is^ 
diffilled, there cornea over water, containing ammonia 
diffblved in it, and carbonat of ammonia in cry dais. 

The acids contained in urine are Taturated with ammo- 
nia, and the gelatine and phofphat of lime precipi- 
tate f . t 5 J* 

Such are the properties of the human urine. The 
urine of other animals has not hitherto been examined 
with equal care ; but it is certain that it differs very 
conffderably from that of men. The urine of cows 
and horfes, and of all ruminatihg animals, for inffttnee, 
contains carbonat of lime, without ,any nnxliife of phof- 
phat of lime It i^hUins. much gteater pro* 
portion of #cia 

Sect. Xv'tl* ■ 

It is well kibwii . that 

form in the JbUijHr, orjljljmlwfr Itnd 

occafion 

human fpccl^s ■* ; ; ^ : >''• * • , 

Thefe by iBe niiit 

calculi, from 1^ a:.*..- 

ture. They tiiive 
ficians. Chefud^y. 
medicine than ' " 
the urinary ci 
of their nature 
who gave them 
calculi weie and 

com^^d iS Van Helmont pronoun- 
ced them ano;na|pqa coagulations, the offspring of the 
(alts of afine, anp of a volatile earthy fpirit,' produced 
at once, anddeftitute of any vifeid matter Boyle $ DeUthU 
catraded from them, by diilillatioh, oiI| aDd^reat' 2 /^*^' 3 S, 
quantity of volatile fait. Boerhaave fappqfecT^em 
compounds of oil and volatile falts. Hahrs extraded 
from them a prodigiolis quantity of air. He gave them 
the name of animal tartar, pointed out feveral circum- 
flances in which they refemble common tartar, and 
made many experiments lo fi^id a Tolvcnt of them *. * 

Drs Whyit and Alfton pointed out alkalies as ToWents 
of calculi. It was an attempt to difeover a more per- 
fcA fnlvent that induced Dr Blac'k to make thoie ex- 
periments which terminated in the diTcovcry of the na- 
ture of the alkaline carbonats. 

i^iich was the ttate of t!ie chemical aralyfis of cll- Analyfed 
citlii.M, when, in 1776, Schetle pubJilhcd a (lifTertationb/ ^ciicelo. 
on the TiilyeA in the StvrLkjhn ’7 ranffftiiain ; which wa& 
luccecdcd by Tvinc remarks of Mr Be ii. 'Thefe 

illuilriuua 
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Ufiiu' illufl riliu.. ronipk'Uly removed tlie uncert'rinty 

|id(i Itirhertt) Inint^- ovrr ihe fiibjeft, and afeer- 
laiiud llie intaic 'jf the calcii’i which they c>t.mu*nrd. 
Siiii’C that tin*.e cof.htlcrabh* ?ddilioiial li^ht hab him 
thrown upon the n'-Uuic of rhcic loncrctionh hy the la- 
bouT" of /Anftl’i, rc'.iii(;n, nii.-l, above all, of h'ourcro)' 
and \"auqiie!in, who Inve lately analyfed above 30") 
calculi, and afccitained the prcfcnct* of feveral new fub- 
which had not been fufperted. The fuhlianecfl 
(oiirnc hitherto (lifcnveicd in urinary calculi are the following: 
[»»£»• I. Uric acid, 

2. Ural of ammonia, 

V. Phofphat of lime ( 0 » 

4. Phofphat of mngntUa*and<aminonIa, 

5. Oxalat of limd, 

6. Silica, 

;i4 ^ 7. An animal matter, 

thic acid. greater number of calculi conEft of uric acM* 

All ihofe jui.dyfed by Schccle were compofed of it en- 
tirely. Of 300 calculi analyfed by Dr Pcarfon, fcarcc- 
ly one was found which did not contain a conflderable 
qu^inlity of it, and the greater number manlfeftly were 
formed chiefly of it. Pourcioy and Vauqueliii found 
it aUo in the greater number of the 300 calculi which 
they analyfed. 

']»he prtfence of this acid may eaftly be afeertainrd 
by the foUowing properties : A fohition of potafa or 
(oda diffdlveB it readtlff and k t| prcciphatcd by the 
weaJteft acidi^;' ^ ptrapiiate i^«ibl< in nitric acid, 

^ - the foiaitiott Pw!k^ ebtouf i tmges the (kin 

i»> Urtfc fflf *«w«pnl» tt by it» rapid fo. 

. . I^bi]iay.'M.f%^ aUiiHnie lew our cf ammo* 

iu, nU W It if tint 


U 4 ^ 

thic ficiu. 


often mentioned 

^ibi^m^.beep found com- 


3x6 ' l#re,.fienr, 

vwphft ftUJjie, ftjinf 

"“*• much the *ppe#nmce of thnik, breaki u^ foirCep^ 

is iolipidj apd infolMble in ^ater« It if lotttWe fin ^ni- 
tric, muriatic» and acetous acids, and is agdo prccipt* 
tated by ammonia, filled dkalies, and oiiiHc acid* ^ 

^ It is never alone in calculi. It is iotimately mixed 

wum a gdatinous matter, which remains under the form 
^ r/'j of a membrane when the earthy part is diflblved by ve» 
^ ry diluted acids t. 

'71 4. Phofphat of magnefia-and-ammonia occurs in white, 

of niLiVe. femilranfparent, lameller layers ; fomctirncs it is cry- 
f».vand.aiii- lUllized on the furface of the calculi in piifms, or what 
nionia. ^ra called dog-tooth cryitals. It has a weak fwtetilh 
taftc, it is fomewhat foluhlc in water, and. very foluble 
in acids, though greatly diluted. Fixed alkalies de- 
compofc it. 

It never forms entire calculi. Sometimes it is mix- 
ed with phofphat pf lime, and fomeliincs layers of it 
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cove** liuc ach! or oxaldt of Iimk’. It Js : ii c/l '.lie, iiivv 
fiirue gcluinous mat Ur iic; pliolpli.it of 

7. Oxaliit ot h ue loiiii i 111 ccittm calculi, whi^'h, ^ 
from the iiicqiulliy o: llicir furface. li.ivc get the naiu.- v« j 
of nwnform or w,' /ft' /-,'/ / v /^./'.t/citlculi. It is never xx.vii. 

hut ciiiublncd will a p.*cuii.’r aninnl matter, and form- 
iiig with it a veiy liaid calciilui, of a grey odour, dilfi- 
cult to faw afiiiuler, admitting a pohlh like ivory, cx 
haling, when fiwctl, an odour like tliat of femen. ‘**''''* 

foluble aiul indecompofihle by alkah'c.i ; foluble in very 
diluted nitric add. but Ilowly, and with difTiciilly. It • 
may be ilecompofed by the carbonats of potaLs arul fo- 
da. When burnt, it leaves behind a qiiautity of pure 
lime, whicli may be cafily rccognifed by its proper- ^ ^ 

tics*. '* 

6. Silica has only been found in tw'o inftance^ by 

Fourcroy and Vauquelih, though they analyfed 3:0 
calculi. No other chemid has obferved it. It mull 
ihertfore be confidered as a very uncommon ingredient 
of thefe concretions. In the two inllanccs in which it 
occurred, it was mixed with uric acid and the two phof- 
phats above mentioned t* * 

7. j^nimal matter appears to ci.mpofc the cement 5;,,’: 
which hinds the dilFcrent particles of the calciilu.i togi- 
iher, and tq ail probability it i*? the canfc which inllu^ 
encts its formation. It is different in ddlVimt calculi. 
Somitiniefl it has the appearance of gil.itiric or all.imien, 

at other times it rcfemblcs urea, it defer ves a more 
accurate invcftigaiion J. | 

No general defeription of the different calculi has hi- 
therto appeared ; but Fourcroy and Vaiiquclln are at 
prefent occupied with that fubjed. 'I’ln y propofe to 
ciatfify them accoidiiig to their compnlition; to pi.iiu 
out their different fpecies and varieties ; to give a me- 
thod of deteding them by their appearance ; to analyb* 
the animal matter by which they are cemented ; and to 
apply all the prefent chemical knowlt^^gc of the fubjed 
in the invefligation of the caiife, the fymptoms, ai:d the 
cure, of that dreadful difeafe which the urinary calculi 
produce. As their labour is already very far advanced, 

It would be unnectffary for us to attempt any claflilica- 
tion of calculi. Indeed every atteinjit of that kind, by 
any perfon who has not had an opportunity of aiialy- 
.fing a very great number ot calculi, mull be fo exceed- 
ingly imper^A as fcarcely to be of any iil’e. 

We (hall fatibfy ourfelves with the following remarks, 
deduced almoft entirely from the obfervations which 
tbefe celebrated chemiftB have already publifhcd. 

Many calculi confift entirely, or almoll entirely, of 
uric acid. The animal matter, which ftives as a cc^ Hit 
roent to thefe calculi, appears to be urea. Calculi of 
this kind may be diffolved by iiijcding into the bladder 
fulutions of pure potafh or foda, fo much diluted as not 
to ad upon the bladder itfclf. Tlic gritty fubllancc, 
which many perfuns threatened with the Hone difchaigc 
along with their urine, which lins hceri called 
conliils almoft conllautly of uric acid. It may there- 
fore ferve as an indication that the fiibfequcnt Hone, it 
any fuch form, is probably compofed of uric acid. 

Tilt two phofphats, mixed togilhcr, fomrii.;:efi r<»m- 
pofe calculi. Thefe calculi arc very brittle, and gtnf - 
4 E 2 rally 


(O Brugnatelli found alfo phofphat of lime, with excefs of acid, in calculi. See j^nn. <k Chimn xxxii. 183. 
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rally break In pieces durinpf the extraf^ion. Such cal- 
culi may be diffolvcd by injeftinjr into the bladder mu- 
riatir acid, fo much diluted as fcarcely to have any 
taftc of acid. 

'Fhc phofphats never form the nucleus of a calculus. 

They have never been found covered with a lam of 
uric acid* but they often cover that acid. Hence it 
would feem that the exiftence of any extraneous matter 
in tiie bladder difpofes thefc phofpliata to cryllallizc. 

When extraneous bodies are accidentally introduced in- 
to the bladder, and allowed to lodge there, they are 
confVantly covered with a coat of phofphat of ammonia 
and niHgncfia, or of the two phofphais mixed. 

Af the phofpliat of ammonia and tnagnefia is not an 
5 ng ccJii III of fref!i urine, but formed during its putre- 
fa<^>lon, wSen it exifts in calculi, it would feem to in- 
dir. tt a commencement of putrefaction during the time 
th.it the urine lodgcH in the bladder. But putrefaction 
doer, not take ])lace fpeedily in urine, unlefs where there 
is an ixc' fs of albumen and gelatine ; confequently we 
have rcafon to ftippofe, that thefc fubftancea are mor- 
bidly abundant in the urine of thofe patients who are 
aHlidcd with calculi confiding of the phofphats; hence 
alfo we may conclude, that their digeftion is imperfect. 

It will no doubt he objected, that dropiical people are 
not peculiarly fubje^t to calculi ; but their urine is on- 
ly morbidly albuminous when the difeafe is beginning 
to difappear, and then there feenns to be a deficiency of 
urea ; at lead their urine has not been obferved to pu- 
trefy with uncommon rapidity. Bcfides, there feems 
to be fomc animal matter prefent, which ferves as a cc* 
intnt to the phofphat in all cafes where calculi form, 

Urat of ammonia is only found alone in the very 
fmnll polygonous calculi which cxift, feveral togetfaeri 
in the bladder. In other cafes it is mixed wiut uric 
acid. It fometimes alternatts wdth uric acid or with 
the phofphats. It is diffolvcd by the fame fubflance 
that ads as a folvcnt of uric acid. 

Oxalat of lime often forms the nucleus of calculi 
conipofcd of layers of uric acid or of the phofpliats. It 
fonn.s thofe irregular calculi whicli are called moriform* 

Thefc calculi are the hardeft and the moft difficult of 
foluiiori. A very much diluted nitric acid diiTolves 
them but very (lowly. As oxalic acid does not exift 
in urine, fame morbid change mud take place in the 
urine when fuch calculi are depofited. BragnatcUi’s 
difeovery of the inftantancous converfion of uric acid 
into oxalic acid by oxy-mnriatic acid, which has been 
confirmed by the experiments of Fourcroy and Vauque- 
iiu, throws conladcrable light upon the fotmaiion of 
oxalic acid in urine, by (hewing us that uric acid is 
probably the bafis of it *, but in what manner the change 
is ad u ally produced, it is not fo eafy to fay. 

The calculi found in the bladder of other animals 
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have not been examined with the fame eare. Some of Urinary 
them, however, have been fuhjcded to an accurate ana- ^’“hVlus. 
lylis. No uric acid has ever been found in any of them. 


Fourcroy found a calculus cxlradtd from the kidney of,:alcu?i of 
a horfc compofed of three parts of carbonat of lime, nlcnor 
and one part phofphat of lime Dr JVarfon exanu- 1 ' ‘*[”'^** 
ned a urinary calculus of a horfc ; it was compofed of 
phofphat of lime and phofphat of ammonia. Brugnattl- 
li found a calculus extraded from the bladder of a fow, 
which was exceedingly liard, comixrfcd of puie carbo- 
nat of lime, inclofiiig a foft nucleus of a foetid and uri- 
nous odour f. Bartholdi examined another calculus off 
a pig, the fpecific gravity of which was 1.9 ou. 
confided of phofphat of lime J, Dr Pcarfon found al 
calculus taken from the bladder of a dog compofed of 
phofphat of lime, phofphat of ammonia, and an animal 
matter. He found the urinary calculus of a rabbit, of 
the (jpecific gravity a, compofed of carbonat of lime 
and fomc animal matter ||. \\PhSl,Magt. 

The compoiition of the different animal concretions 
hitherto examined may be feen in the following table. 

f I. Carbonat of lime and phofphat of lime*. * Fwrerey^ 
Horfe. K 2. Phofph. of lime and phofph. of ammonia f. , » . 

i 3. Carbon, of lime and animal matter f. ' 

Sow -f ** Carbon, of lime and an animal nucleusf. ^ 

7 2f PfaofphBt of limef. « % 

Dog. I%ofphat of lime, and of ammonisi and animal 


Rabbit, 


matterf. 


f Piarfin 


We have noi^ given 
which havebcm,a.tti^ptivej^«^ 
remainder have-^^ithmo^ttfgKAed^^^ 
to the diffic%^f " 


count of the 
fkd the attentibn^ 
mains, for us’'nd#!|b6;‘j . 
different fec’rctl^r'ji^^ 
of living bodiet iVn ‘ " 

felyca are nouriftiedl 
lulyedof the , 
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^ Thk .the' j^o to »iu. 

hi\ ^ tfifW of' different fubftancei. which enter into 
the'eroinpbfiribin as far, as the prefieht limited 

ftate of ojsr knowledge puts it in oar pov^ef. But were 
our enqimM ccm^rning animals confined to the mere 
ingiedienta of which their bodies are compofed, \';yen 
fuppofing the anslyfis as complete as poffible^ ofiir know- 
ledge of the hature and properties of animals would be 
imperfeS indeed. 

How are thefe fubftancea arranged ? How arc they 
* produced i 


(r) The chief of thefc fccretions arc tlic foDowing : ‘ 

1. Cerumen, or ear-wax, is at firft nearly liquid, and of a whitilh colour. It gradually acquires conliftence- 
Its tafte is very bitter. Said to be infolubk in alcohol ; but foluble in hot water. Docs not become rancid bj 
keeping. 

2, The humours of the eye. 

The milky liquor, fccreted by the thyroid gland. 

4. Mucus of the lungs, intcftinal canal, 6cc. 

5. Sihegma of the areola of the breafts, glans penis, vagina, fubcutancous glands, &c* 

6- Marrow, 
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FunAfori produced i What pm poftfl do they ferve ? Wliat arc 
ofAEkvn<>l" the dtftinguifhing properties of animals, and the laws 
^ ^ ~ ' by which they arc regulatcfl ? 

Animals Animah itfcmble vegetables in the complexm-fi of 
rcfemble their llru^iure. Like them, they are machines nicely 
vegetables^ adapted for particular piiipoffb, conftituting one whole, 
and continually performing an infinite number of the 
moll delicate procelTes. But neither an account of the 
ilrudliire of animals, nor of the properties which dhlin- 
guilh them from other beings, will be expefted here. 
Thefe have been already treated of fufficienlly in the 
articles Anatomy and Physiology (AWj-r/.), to 
which vre beg leave to refer the reader. We mean on- 
► ly, in the prcfcnt chapter, to take a view of thofc pro- 

cefll's which are concerned in the froduHion of animal 
fubllances, which alone properly belong to chemiftry. 

^The other funAions arc regulated by laws of a very 
different nature, which have no refemblance or analogy 
S34 chemifiry or mcclianics. 

Require I. Every body know^s that animals require food, and 
food. tliat they die fooner or later if food be withheld from 
tliem. There is indeed a verv great difference in diffc* 
rent animals, with regard to the quantity of food which 
they require, and the time which they can pafs without 
it. Ill general, this difference depends upon the adi- 
vity qf the animal, Tbofe which arc mod aAive re- 
quire mod, and thofc which move lead require lead 
food, . ^ 

The eauCe of thia it atfo.wftt.topwn t the bodies of 
aniimdf doW ttmw fUtlottdfyi ilKy condantly 
vmftlng t nod tbn Wlifta proportional to the 

^ Ji iijqvidtitr that the 

frdm ti^ fuppliei, m 
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tl»« ttfe of 

ilipd iwith the food of 
!iof .alrnoft all the 
^|^Pw:hiiye been treat* 
9 for Ihere arc 
or other does 
IMmmr ihe/mofcJet 
^n||w^'i«ld''a nlHety of 
lb' aniioais .have . 


paiticniar ‘ drhfeK ^ feed eadufively. 

Some of thta feecl. on animals, othcira pd vegcUblM, 
Man has a greater rUdge t he can feed on. a 
number of fobdanees. To cnumcri^e theft fwb^es 
would be ufdefst aa we are not able topOuit but with 
accuracy wl^t it is which, renders ohe robdijiice mofe 
^ nourifting than another. ^ 

I^any fubftances do not ferve aa nouriftment at ml | 
and not a few, indead of oourilhing, deftroy life, Thefe 
lad arc called poifons. Some poifons adl chemically, bjr 
decomppfing the animal body., The adion of others Js 
. not fo well underdood. 

ouverted S- The food is introduwd* into the body bjr the 
ito chyme moufh, and almod all animals reduce it to a kind of 
pulpy confidence. In man and many other animals this 
M clone in the month by means of mth, and the faiiva 
with which it is there mixed ; but many other aniroals 
grind their food in a different manner. Sec Physiolo- 
gy, (Encycl.) After the food has been thus ground, it 
is introduced into the domach, where it is fubjeded to 
new changes. The domach is a drong foft bag, of 

Cerent forms in different animah; in man it has fomc 
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refemblance to the bag of n In 1)1. orgrin tl.c 

food is converted into a fofi pap, which lias no u ftni- '* 
blciiice to the food Nvlitii iiril iniioJuccd. ThiiijMp iuiy 
been called cl)yuh\ 

4- Since chyme poH't.n'.'r, new propeiiie.*, it*i? evident 
that .the food has uiidtjy ')!ic ioine cbaiigea in the ho- 
mach, and that the ingiccilcnt'i of winch it wis cum. 
pofed have entered into new combinations. Now, 111 
wliat manner have thtfc changes bcLii produced ? 

A.t firll they were afenbed to the n'.txbunicjd aAIoii 
of the domach. The food, it was (aid, was Hill t irthci 
triturated in that organ; and being long agitate 1 baclt- 
wardfc and forwards in it, was at lail reduced to .1 pi ip. 

But this opinion, upon examination, was fo\ii>d ihh to 
be true. The experirrunta of Sievina, Keamm, .md 
Spallanzani, demondrated, chat the formation of chyir.i: 
is not owing ta Iritiration ; for on iticloling ihtlc- 
rent kinds of food in metallic tubes and balls hill 
holes, in fuch a manner ns to fereen them from the mc« 
chanical a^lion of the domacb, they found, that tlicir' 
fubdances, after having remained a riiihcienr time i,i 
the flomach, were converted into chyme, iiill aj if ilu y 
had not been inclofed in fuch tubes. Indeed, the- i>] 1- 
nion was untenable, even iiideptudcnt of thefe mr 
experiments, the moment it was perceived that ehvrrte 
differed cntiiily from the food which had been rakt.:i ■ 
that it to fay, that if the fame foo.! were ti it, ir.i ted me- 
chantcally out of the body, and reduced to pap i t [>: 
cifely the fame conlidence with diynic, it wuui.! m*; 
poffefs the fame properties with chyme ; fur wiu u; w , 
this fad was known, it could not but be evident ihau 
the food had undergone changes in its cornpolitic ri. 

The change of food into chyme, therefore, wa.? afi ii- 
bed by many to fermentation. This opinion is ir.hti*; 
very ancient, and it has had many zealous rupjviriei 1 
among the moderns. When the woid JervuntiU'^tn v. ao 
applied to the change produced on the fond in tl.e ilo- 
juach, the nature of the procefs called fvimcr.t:<tioii 
was altogether unknown. The apneiuancca, i.uhui, 
which take place during that proctfs. had btren ddcii- 
bed, and the progrefs and the rtfult of it wtre kr^iwii, 

Chmifis had even divided fermentations into dipMt r't 
cisifts ; but no attempt had been ni.u]e to exphun tin: 
cauCe of fermentation, or to trace the change .s Mhitli 
take place during its continuance. All that could he 
iiieaot, then, by faying that the converfion of footl into 
cbyine in the ftomach was owing to fermentation, waj 
merdy, that the unknown caul'e which adkd liun'ng* 
the converfion of vegetable fubflanccs into wine ui add, 
or during their putrefa^ion, ai^ed alfo during the con- 
verlion ot the food into chyme, and that the relult in 
both cafes was precifely the fame. Accordingly, the 
advocates for this opinion attempted to prove, that air 
was conftantly generated in the domach, nnd that nu 
acid was conftantly produced : for it was the vinous 
and acetous fermentations which were afligned by the 
greater number of phyfiolo^iAs as the caufe of the for. 
mation of chyme. Some indeed attempted to prove, 
that it was produced by the putrefiidive fermentation ; 
but their number was inconfiderable, compared with 
thofc who adopted the other opinion. 

*Our ideas refpe^ing fermentation are now fomewhat 
snore precife. It fignifies a flow decompofiiion, which 
takes place when certain animal or vegetable fubftances 
are nuxed together at a given temperature ; and the 

eonfequeolb 
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rr»Ti!v' piUkluA'OU I'f c jr.'oou 

tln:ri*ri) i. the (•(^iivcTri'jo i-f tin- foud Intt' el'\nu he* o^a'. 

jnH Ic’ Plfiit '.tio”, It irt cV.\’cr,l iliac 1 

puiilrii! if the flnivi.K-h n!i\ Tirfl-er rh j* iuppiit 

jjr.Vc’iii *1 i'l 
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Uiiipeijtine ; ainl that the f.ji' i 
tt) ciij me cx4^lly in the fame nnni c 


were, redu 


to the lame n’nfitlcj'.ce, aiul pu'etcl n: f l),r lame t* m- 
pt iMturc out of the body. I^.it i.< by no meanji the 
< aft ; luhilaMces aie reduced lo vl»:‘ of c!i)rnf in a 
fliuii time in the (lumaciif which wool j retnain unalter- 
ed lor weeks in the Tame temper >jiiire out ot the body. 
Tins IS the cpfe with bones ; which the operiments of 
iSteveu** and Spallanzani have fhewn to be foondigeiled 
in the flomschof the dog. FBither, if the converlion of 
food into chyme wctc owing to fermentation, it ought to 
//I on equally well in the (loiiiiich and orfophagns. Now, 
it was chfewed long ago by Ray and Boyle, that when 
sor.ici'jiiB fiOi had fw'allowed animals loo large to be 
-loiiirtii’.id in the flomach, that part only which was in 
ihc b >m.u:h w'as converted into chyme, while w^hat was 
•r. fli: u: opiiagr.s remained entire ; and this has been 
iaW) oiiMimed by fubfcqiunt obfci vations. 

Slid tartlicr, If the convcriiun were owing to fermen- 
tation, ii uaL,ht always to take phn o equally well, pro- 
vided the temperature be the fame, whether the fto- 
rr.ach he in a healthy Hate or not But it is well known, 
that tliib is not the cafe. i he formation of chyme de- 
pends very much on the Hate of the ilomaeh. When 
that org'in is dileafcd, digtilion is conilantly ill perform- 
ed. Ill tlicfe cafes, indeed, fermentation fometimes ap- 
pears, and produces Hatiilcncc, acid eru£fatiuns, &c. 
'which are the well-known fymptoma of indigeflion. 
Thefe fa<Hs have been long known ; they arc totally 
. incompatible with the fuppolition, that 
of chyme is owing to fermentation 
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If ficier.tly by the itc’h, aic dit:cllcd. It appears, there- 
fore, that it is chnlly the hiiik or oulfn’e of thtfc fnh-*'^ 
li '.n* cs which ufillK the actfon of the g^Htiic juice. Wc ^ ^ 

ite all(s that triiuratj*.ii greatly f.iciliuncb the conver' 
lion of food i'lto cliyrnc 

'I he galliic juice w not the fame in all aniir.ahs ; .forN -nre of 
many uihmalj cauiiol dry, ell. the foml on wdiich others X *'1’**^ 
l.ic. The ccw/M/;/ mut ulutum (hemlock), lor inllancc,-*“““‘^ 
is a poifon to man iiiftcad of food, ytt the goat often 
feeds upon it. Man> animals, as fliecp, live wholly up- 
on vegetables; and if they are made to feed on animals, 
their (lomachs will rot <!igcll them : others, again, us 
the eagle, feed w holly on animal fubllanccs, and cannot 
digeif vcgetablcK. 

flic gaftric juice docs not continue always of the 
fame nature, even in the fame animal : it changes gra- 
dually, according lo circundlanccs. Graminivorous ani^ 
malo may be brought to live on animal footl; and after 
they have been accullomcd to this for lomc time, tlu^ir 
ftomachs become incapable of iKgc fling vegetables On 
the other hand, thofe animals which naturally digclt 
nothing but animal food may be brought to digcil ve- 
getables. 

What is the nalnre of the gaflrlc juice, w hich pol- 
iefTes thfle fingnlar properties ? It is evidently dilferenc 
in different animals ; but it is a very clif&cult taik, if 
not an impofllblc one, to obtain it in a ilatc of purity . 

Vanous attempts have indeed been made by very inge- 
nious phnofophers to. procure it ^ but their analyfis of 
it is fufficient to (hew i^a, they Jutve never,, obtain- 
ed it in a (tale of puritvi - . . > 

The methods which tuye 'been . * 

trie juice arc,^^ to kifti^e li^ima|,i^b<^ 
lat the formation is to be examined aftw i|. AM failed fof,,{Di^ 

Accordingly that this method, S) frdm * 


opinion has bi-en for fomc time abandoned, by all tWe the two firft . at Wjfea of a- jfre^h . 

1 f il.. • -1 t .1 A I .. * V»* ' i* ' « 


at kail who have taken the trouble to examine the fub- 
337 ji-il- 

^v'tlu ac- The formation of chyme, then, is owing to the flo- 
tioii nfrhc ii been concluded, from the experiments 

of Su'vcns, Reaumur, Spallaiuiaiii, Scopoli, Brugna- 


colour, undoubted); 
roal bad eatep*' 


lelli, Carimini, &c. that it« formation is brought about Uining a dry 

jn of a particular liquid fecrcted by the ito- and when voimtcd 'UP*lW{^ 
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by the a^Iion of a particular liquid fecrcted by the ilo- and when v0i^ti^'Ujp/|l^'.4ij!}md 
mac-b, and for that rcafoii c.dUd gajlnv juice, ^ ^ is fqueexed out< By thirlntnhody, Spallanzani colkil- 

That it is owing to the a6tiuii of a liquid, is evi- ed 48 1 graiui of gaftrie juice from the ftomachs of five 
dent ; becaufc if pieces of food he inclofcd in dofc crows# : ^ • 

tubes, they pafs through the Itornach without any far A tllrd method confifts In exciting vomiting in the 
tlier altciation than would have taken place at the morning, when the ftomach is without food. Spallan- 
fame temperature out of the body : but if tlie tubes be Jttoi tried this method twice upon himfelf, and colled- 
pei forated with fmall holes, the food is converted into ed one of the times 1 oz. 3 1 gr. of liquid ; k;jt the 

pstn was fo great, that he did not think ptoper to try 
the experiment a third time. Mr Golle, however, .wlu> 
could excite vomiting whenever he thought proper by 
fwsllowing air, has employed that method to colled 
gaftrie juice. 

Spallanzani has obferved, that eagles throw up every 
morning a quantity of liquid, which he conhders gaf- 
tric juice ; and he has availed himfelf of this to colled 
it id confiderable quantities. 

It is almoll unntccftiiry lo remark how imperfed 
tlu'lc different methods are, and h(iw far every conclii- 
fion (l*awn from the examination of fuch juices mull de- 
viate from the truth, li is impoftible that the gafiric 
juice, obtained by any one of thefe procclks. can be 
pure ; becaufc in the ftomach it muft be coniUntly 

mixed 


chyr 

This liquid does not ad indifcrimlnatcly upon all 
fubdanres; For if grains of corn be put into a perfora- 
ted lube, and a granivoroiia I ird be made to fwallow it, 
the corn will remain the uru.il time in the ftomach with- 
out alteration; whereas if the hulk of the grain be pre- 
vioufty taken off, the wliolc of it will be converted into 
chyme. It is well knowui, tbo. :hat many lubftances 
pafs unaltered through the intcniiir.^ ot animr^ls, and 
confcquently sre not aded upon by the gallric juice. 
'J'his is the '’aft- fitqueiitly wiili grains of oats when 
they have been fwallowcd hv hi^rfcs entire with their 
^huflvS on. Tiili- it, the cafe allw with the feeds of ap- 
ples, Ac when fwallowid cntiie by n an; yet theU vc 
jy fubftancc3> if they have been nr' vioully ground fuf- 
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n.ixcLl with lari qiiaiulllcs of faliva, mucua, bile, lent ants. This juice docs not zA as a ferment; fo 

It may bt qiicftionod, indeed, whether any gaRric far from it, that ii is a powerful aiuiftptic, and even re- 
juice at all can be obtained by thefe methods: for ;;s Rorts flefii already puluiitd. 'Hicre is not the fmallell 
the intfuliuii of the gallric juice is to couvut iht f » appearance I'f fiich a procefs ; indeed, when the juice 
i ito cliymt, in all probab’dJty it is only feercted, or at 13 renewed frequently, as in the ftoinach. fubrtancts dif- 
kaR thiown into tlic Rnaiacli when food is prefrnt. fulvc^in it with a rapidity which excludes all idea of fer- 
\Ve need not be ftirprifcd, then, at the coiitradii 1 (^ry mentation. Only a few air bubhlcs make llieir cfccipc, 
accounts cvme^rninjr its nature, given m by thofc jihllo- which adhere to ilie aliintiitary matter, and buoy it up 
foT.htrfl who fiiive attempted to examine it; thefe re- to the t.>p, and which ait piobably cxtiicatcd by the 
hit - not f) much to the gdlric juice, as to the r'ifl'trent beat of the folution. 

inbihu'.es found in the ilonneh. The idea that the With refpea to the ful>flanccs eoi.taiued in the (lo- 
gi'lriv- juice can be obipuud by vomiting, or that it is nach, only two f.u^s have betn pcrfcClly atceitained : 
thrown no fptnuaiHou'ly by fomc animahi, ie,iofay the 'I’bc firft is, that the juice contained in the llomach of 
lead of it, vei y far fiom being probable. ^ oxen, calves, fhtep, invaiiably contains imcombined 

According to gattric juice of carni- pKofoboric acid, as Macquart and Vauquclin have de- 

voroiis animals, as hawks, kites, &c. has an acid and re* monttruted : I’hc fecond, that the juice contain* d in 
^juiouy odfuir, is very bitter, and not at all watery ; and the ftomach, and even the inner coat of tfie itamjcli it- 
is c'ompoUjl of an uncombined acid, a refm, an animal felf, has the property of coagulating mdk ai d the fc- 
• fubRnncc/and a fmall quantity of inuriat of foda*. rum of blood. Dr Young found, that feven giaius of 
^ The gaRric juice of heibivorons animals, on the con- the inner coat of a calf’s llomach, infuftd in w ;tf r, gave 
tTHiy, as goats, ftitcp, &c. is very watery, a little mud- a liquid which coagulated more than 10; ounces of 
'V.y, has a bittr*/ laltilh tafte, and contains ammonia, au milk; that is to fay, more than ^1857 times its own 
jinimal extrict, a-id a pretty large quantity of muriat of weight ; and yet, in all probability, its weight was nu:. 
fodat* Carminati found the fame uigredientst but much dirninifhed. 

he fiipp^fcs that the ammonia had been lormed by the What the fiibllance is which pofleflls this coagula- 
putrefaftion of a part of their food, an<J that in reality Ung property, has not yet been afcci rained ; but it is - 
r’i .the gaflric Juice of theft animals is of an agld nature evidently not very folublc in water: for the iufiJc of a 
'rhe accwunla which have been given of the giRtic calTa Roinach, after being llceptd in water for fix hours, 
juice of man arc fo^ various, that it is not worth while and then well wafhed with water, Rill furinfhes a liquor 
to tranCertbe tbbtvt*. Spm^iweil ,U,. been found of on infufion which coagulates milk : And Dr Young* 
al^acid found, that a piece of the inner coal of the Romach, 

this acidity la after ^ing previoufly walhed with water, ami tlien with 
■ gaRrier bd^/^; thc lood. He a diluted iolmton of carhonat of poiafs, Rill afforded a 

Juice of oirda of liquid which coagulated milk and feiiini. 
i 'pfipyi ClroWS gave ail It is evident, from thefe fails, that this congu?,itIug 

]<dcc a|^ grain ; and he fubRance, whatever it is, afts very powerfully ; au i iluii. 

{bo^» that icKe. fame ' ' refpe6t io it u fcarcely pofRble to feparatc it compleitly from the 

. ; fowls, Carni- ftomach. But wc know at prefont too little i f the iia- 

tnre of coagulation to be able to draw any inference 
t ■ duuiniRi- from thefe fails. An almoff imptrccpiiblc quantity nf 

in per- fome fubltances feems to be fuiBcicnt to coagulate milk, 
fora^id f calcare- For Mr Vaillant mentions in hia Travels in y\fVica, that 
OUS Ke fed on a porcelain dIRl which he procured, and which had hiu 

vrgetaWes and-'ftul^dlb^^ for fome years at the bottom of the fea, poflVnid, lu 

a little diminirtt^f|iiyeign^r]aft.'li^ b<cn conftquence, the property of coagulating nflk wheo 

put into weak vinegir ; but when be u&d ooiyflaQimal put into it ; yet it communicated no taRe 10 ilic milk^ 
food, they carte out bntniiched, ' Accqtd!^ ta this and did not differ in appearance from otiier cups, 
plitlofopher, whufc exfierimeuts have beeh by the It is probable that the filiva is of fttvicc ''u (!i> 
mort numerous, the gaftrtc juice i$ naturally uetther verRon of food into chyme as well asthegiRiij ii.;cc, 
acid ^or alkaline.' When poured on the cad>onat!^of It evidently ferves to dilute the food , ai.»j pr.jbi.ijy i. 
pot’cis, it caufes no effervcfcence. maybe feiviceable alfo, by commimic.iiing c !. 

Such are the refiilts of the experiments on the juices 5, The chynK, thus formed, paffes fiom thw ilc.ar.ich ^ 
taken from the ftomach of animals. No Coticlallon can into the inteffines, vi’here it is fubje^ted to iv:w ’ 

be drawn frona them refpcdliog the nature of the gaf- and at laft cofiveiltd into two very different lub.L.i.vCt, 
trie juice. But from the experiments which have been chyle and excrement iiious matter. 
inavU: on the digcRion of the llomach, efpecially by 6. 'IRic effyU is a white coloured liquid, v^ ry iriuh 
Spallanzani, the following faiM'S are eRablifhtd. reftmbling milk. It i-i exceedingly dilficuU n* eol'ccb 

The gatlric juice attacks the furfaces of bodies, unites it in any conRderable quantity, anel fnr th:it u ifuiit 
t«* the particles of them which it Ctvrics off, and cannot has never been accurately amlyfed. Wc kimv’ ouly in 
be feparated ftom them by filtration. It operates with general that it refembles milk ; contai.niug, hl^c it, ai 
more cncr/y and riq)ldity the nunc the food is divided, aihiiTiinous part cnp;b!c of being coagulucJ, a leri’n.. 
and its aftitin is iiu:vcHrL‘d by 1 warm temperature. *i‘he and glnbuUs which have a reftmblancc *«> cream ; . 1' » 

food is not meuly reduced to very uiiiuite parts; its rontaii.'^’ aho '^’»te»-en? filts; and, accoi ding t.: a 

taiie and trucll aie (|i!:re cinnged ; its i'-ulibl..* ro'otr fublbiu'e f .nwdy c'iffeu’ug from the fugar of niide. It 
liCa aie deRroyed, diul il ac-|U'ie3 iicvv and vci) c.iie ib p'.i bable a’du that it eouiMiut iron ; but ?t' •(.* u ir.uU, 

Uc 
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FunfnoM \j^ Jn ([it ftaic of a wiilic oxyd ; for iin infuliou of nut 
c Aiunta ^ colour of chyle J’. 

t yor/yceon Couccruui;; i)ic proccfa hy which chyle Is forniul 
from chyme, fcarct ly any tlilnjj is known. It docs not 
appear that the chyme is precilely the fame in all ani- 
mulfi ; for thofc v/hich are hcibivorous have a ;;reatcr 
lcii;;th of intelline than thofe which ate eainivoroua. 
It is certain that the formation of the chyle L brought 
abont by a chtmical chanj^e, alihonj^h wc canrot iay 
piecifely wlnit that change ij, or what t)ie agents are 
by which it is produced. But that the change is che- 
• inical, is evijent, bccaufc titc eh)le is entirely ditfcrcuti 
both in its pToperlies and ;i|ipcarance, from the ch)ue. 
^'hc chyme, hy Uie adlion of the intellincs, is feparated 
into two parts, rityle am! excrement : the hfil of which 
Ib altfotbed hy a niin.her of (mall vefiels called tafJeah ; 
the fecond id pullied <i!orig the iutcllinal Cdiiali and at 
lad thrown out of the body iiltogelher. 

After the chyme has been converted into chyle and 
excrement, .ilth(»u;>!> tltcfe two fubttances remain mixed 
together, it does not appear that they are able to dc- 
compoie each other ; for perfous Ituve been known fcl- 
dom nr never to emit any excrementltious matter per 
mum for years. In tlicfe, not only the chyle, but the 
exci . si^ ntitious matter alfo, was abforbed by the lac- 
te.ib : and rhe excrunent w'as aftcrwatds thrown out of 
the* holly b) ( liter outlets, particularly by the (kin : in 
conlv-quencc of wliich, th(*fe perfons have condantly 
tli.t- pi’ tie’ ilnr odour about them which did in gmfhcg ex- 
cicmcn.. Now in thefc perfons, it is evident that the 
ch)l': and excrement, though mixed together, and even 
abfo-h'td togtther, did not ad on each other ; bccaufe 
tlicfc pci foils have been known to enjoy good health 
for years, wiiieh could not have been the cafe tiad the 
”7 chyle bcdi dedroyed. 

; ' ’ Tj has been fuppofed by fume that the dccompo* 

. nf the chyme, airi the formation of chyle, is pro- 
duced by the agtr.cy of the bile, wliich is poured out 
al.Miidaiiily, au(l mixed with the chyme, foon after its 
entrance into the intedines. If this thcoiy were true, 
no chyle could be formed whenever any accident pre- 
ventid the bde from paffing into the intdlinal canal: 
but this isobvioufly not true ; for frequent inftanceshave 
c}( cm rerl of perfons labouring under jaundice from the 
bile duds being {lopped, either by gallilones or fome 
other caiifc, fo completely, that no bile could pafs into 
the inte'iincs ; yet thefe perions have lived for a cotifi- 
del able time in that (late. Coiifequently digeftion, and 
th(.rcfi)re the formation of chyle, mull be pofllblc, inde- 
pendent of bile. 

The principal ufe of the bile feems to be to feparate 
the excrement from the chyle, after both have been 
formed, and to produce the evacuation of the excre- 
ment out of the body. It is probable that thefe fub- 
fiances would remain mixed together, and that they 
would perhaps even be partly abforbed together, were 
it not for the bile, which feems to combine with the 
excrement, and by this combination to fadlitatc its re- 
paration from the ch^le, and thus to prevent its abforp- 
tion. It alfo ilimuUtes the inteHinal canal, and caufes 
it to evacuate its contents fooner than it otherwife 
34I would do ; for when there is a deficiency of bile, the 
Of tbeex- body is conftantly coil ivc. 

(crementi- g. The excrement, iheu, which is evacuated per 
tiousmit- CoMiils of all that part of the food and chyme 
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which was not converted into chylci entirely altered I'^^niSlions 
however from its original Hate, partly by the decompo- 
fjtion which it underwent in tlie ftomach and inteilincs, ' ^ 

and partly by its combination with bile. Accordingly 
we find in it many fubflanccs which did not exiil at all 
in the food. Thus in the dung of cows and horfes 
there is found a very confiderable quantity of benzoic 
acid. The excrements of animals have not yet been 
fiibjedled to an accurate analytis, tliough fiich an ana- 
lyfia would throw much light upon the nature of di^. 
geftion. For if wc knew accurately the fub (lances which 
were taken into the body as food, and all the new fub- 
ilances which were formed by digeftion ; that is to fay, 
the component parts c^f chyle and of excrement, and the 
variation which diffcveiit kinds of food produce in the 
excrement, it would be a very confiderable dtp towards 
afeertdining prccifely the changes produced uii food by 
digeftion, or, which is the fame thing, towards afccr- 
tainin^ exactly the phenomena of digeftion. *rhe only 
analytis which has hitherto been made on human ex- 
crement IS that of Homberg ; and as it confided mere- 
ly in fubjedlin^ it to diftillation, it is netdlefs to give 
an account of tt. Of late, as Mr Fourcroy informs us^ 
the fuljeft has been refumed in France, and we may 
foon sxped Tome very curious and important additions 
to our knowledge. 

Mr Vauquelin has already publiihed an analytic ofnicraments 
the fixed parts of the excrements of fowls, and a com- ot fowii. 
patifon of tbent with the fixe^ ptru oTthe food ; from 
which fome very cuHojiM ^eohfequcncM^ b^'dedneed. * 

He found tWahen'd^iited I M I 

grains troy of Oats,' •■Ttefe ' 

I 'vt • ' h [ ‘ "• 

of which contaii^^ i 

ted during thefe t( 
phat of lime, 

185.266 jfr. y 
thrown out of Ac j 

CdtO ^ \ ^ - 

. 11.1.91 1 carbonat of lime, 
t 9 |»x 06 lilica» 

Given out 9;^ 1.481 

Taken' in '356.057 . ^ 

615.415 , • 

Confeqiicntly the quantity of fixed matter ^iven out 
of the fyliem in ten days exceeded the quantity taken 
in by 615.425 grains. 

The tilica taken in amounted to 219.548 gr. 

That given out was only 185.266 gr. 

Remains 34-282 

Confcquently there difappeared 34.282 grains of 

tilica. 

The phofphat of lime taken in was 136.509 gr. 

That given out was 274.305 gr. 


' lurfU- 



137.796 

Confcquently 
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Confcqiicntly Aw mull Invc been formed, by di- 
*■ pellion I'fi ihii fowl, no Icfs thin 137.796 gralnj of 
phofphat of lime, belides 511.91 1 grains of carbonat. 

Confeqiicntly lime (and perhaps alfo phofphonisj ii not 
a finiplo fubftance, lv.it a cotnpoiirid, and formed of io- 
gredients which exill in oat-feed, water, or air, the on- 
ly fubftance to which the fowl had accefs. Silica may 
enter into its compofition, as a part of the filica had 
difaprieared ; but if fo, it miift be rombiiicd with a great 
quantity of fomc other fubftance 

Thcfe confcqiiences are too important to be admitted 
without a very rigorous examination. The experiment 
mu ft be lepeatcd frequently, and we muft he abfolutcly 
certain that the hen has no accefs to any caloareoug 
earth, and that (he hag not dimiiiilhed in weight ; be- 
caiifc in that cafeTome of fhe calcareous earth, of which 
part of her body ig compofed, may have been employ, 
cd. This rigour is the more neceftary, as it feems 
pretty evident, fn>m experiment made long ago, that 
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fame birds at leaft, cannot produce eggg unlefs they 
have accefs to calcareous earth, pr ftmlyce founds 
that if the canary bird was . not fupplied with lime at 
the time of her laying, (he frequently died^ from her 
eggs not coming forward propetlyf. He divided a 
number of thefc birds at the time of their l«yicg 
egp^into two parlies t to thif oti< he jpve a piece o( 


C01 

Its appearance, it probably contains gtlatnie. Ttg q ian- Tundh' 
tity IS certainly COnfiderable, for the Iviriphatics are very Ai.fjniis, 
numerous. ' ^ 

11. 1 he chyle and lymoh liemg tliin mixed ^ »’ 

are conveyed diiecily into the- Moo I vcfi’ols. f’lic d’v .. 

Wb produced by then i-rion in the thoracic diiA is uot'^' ' 
known, but iicithtT the colour nor exlcnial pro»;rrties^'‘ ' ^ ■ 
of the chyle is altered. Jn nrm, ;ind mp.ny other an'- 
mals, the thoracic diitt enters at thi juiidion of tlie left 
fiihclavtan and carotid veins, and the di j le is conveyed di- 
rcdly to the heart, mixed with the blo^ d s^hich fJreaciy 
exifts in the blood veftlds. I-Vom the ticart, the blood 

and cliyle thus mixed together are propelled into the 
lungs, where they undergo farther changes. 

1 2. The abfolute neceflity of refplrat'wti, or ol Tome 1 Vrl 
thing analogous, is known to every one ; and f-w aret'O'*^ 

Ignorant that in man, and hot blooded animah, the or- 

f an by which refpiration is performed is the 
or a defeription of the refpiratory organ*:, we rtd.r to 


} nu p. 

the ; 
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the Wtide ANATOMr, £tirycl. and thf reader will '-nd 
an account of the manner in which that fimdion is per- 
formed in the article Ph vsiologv, AVjcA Kut what 
arc the changes produced upon the blood and the chyle 
by refpiration ? What purpofea does it ferve to the 
aniinuf How comea it to be fo indifpenfal>ly' necelfaiy 

'??■' T .'!.' ”7 "V'' Thefe are queftions whieh can only 

old mortar, which the little animals fwilioWed gsdedify j he anfwered by a careful examination of the phenomena 
they laid their em 'a». a^. and 4U. of lived j of reTn'ratioo: ^ 

wberqa were fupplied Ithaa been long known that an animal can only,, 
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. , - - moll deadly {Kiifon, and 

produces fuffocation as efFeftoally as the mod noxious 
gas, or a total abfence of air. It was fufpeaer! lor,,r 
ago that this change is owing to the ablorption of a 
part of the air ; and Mayow made a number of veiy in. 
gemons experiments in order to prove the fadl. ]),• 
Prieftky and Mr Scheele drmonllrated, that the quan- 
— J-/— of oxygen gas in atmofphcric air is diminillif-d ; and 

aewi .Lavo^r d^nllrated, in 1776, that a quantity of 
; CSrhonic acid gas. which did not previoiifly exill in it, 

W found in air after it had been for fome time refpited 
by Lavoi/ier, an.J many other 

- "7 Phwefopbers, who confirmed and extended hi. farts, that 

teftiUesi the. tm iwe eon. • "<> aiiimal can live in air totally deftitnte ofoxvgni 

trtry, wm iMft abm^U -tn the %lttoh. aiio|« ahviii- E*en fifli, which do not fenfibly refpire, die very foon 
daut m thefinafl, u>telMh^..aodnm|l;'ahd!idkjtt if the watei- in wliich they lire be deprived of oxvoeil 

larnr infoftmesVthe hydrogen gei, Froga which can fufpend tlieir refniration at 

«?I f»"«W mtelHneh l| is well kooaijltliat.the Satus.' lAstfdre. die in about forty minutes, if il.c water in 

difchamdj^rM.^kl^moniy .<^0a^.. l^^ whfoh they have been confined be covered over with 
gaat ftmaetimrt alfO it ^ ftdphirf.. or’^h ^ Inkfts and worms, as Vauqtielin has proved 

!/«,*• phofph^B.in fohitionf. ' / whibit precifely the fame phenomena. ’1 hey roanir^ 

Mai. Mat 10. The chyle, after it has b«n abfotbed by. the lae. oxygen gas as weU u other aniinals, and die like them iffn^ t.u 
■ 34J i.®** “ •‘f ‘‘““V they be deprived of it. They diminilh the quantity ofi?.- 

ISiyTe in *"»«'" *>1 I"'® the ftitu the oxygen gas in which they K»c, and cive out bv 

r. lefpiratioo, the vny fame produfts as other animal.. 

Worms, which are more retentive of life than moll 
other animals, or at leafl not fo much aifeded by poifon- 
oiia gafes, abfoib every particle of the oxygen gas on- 
tained in the air in which they are confined before they 
die. Mr Vaiiquelin’s experiments were made on the 
gryllus viridiffimus, the Umax flavus, and helix {.nima. f 

^ III. 111. 

I he changes which take place during refDi'ratioii arc *7^* 
the following : * • 

I. Fart oi the oxygen gas refpired difappcais. • pro 
4 F 2. Carbonic W 


Jayie in ........ xs.av «atiw 

he thoracic veflel likewife is difebar^ed a tranfparent fluid, eonveyw 
(udfc, ed by a fet of vefTels which artfe from all the cavities of 
the body. Thefe vcftls are tatted lymphatics^ and the 
fluid which they convey is called lymph. In the tho- 
racic du^, then, the chyle and the lymph are mixed to- 

344 . 

with known concerning the nature of the 

ais it is fcarcely poflible to colled it in any quan- 
tity. It is colourlefs, has fome vifeidity, and is faid to 
be fpeclftcally heavier than water. It is faid to be coa- 
gulable by heat ; if fo, it contains albumen ; and, from 
SuPFL. Voi. 11. Part IL 
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^ 5 . Tfti borne aei't i» emitted. refpiration, 

3- Water i» tmliud i i the (late of vapour, acid gaa, a 

I'hc fir (I point U to afcertaln cxae\ly tlie amount of of vapour, 
tilde clijingf.s. 'rhoii;»i;li a great many fXj>erimcnla have 
been made on this fii^jewl by different philofophcrs, the carbe 

greitc'rt conti lence ought to be put in thole of L^voi ^ • 

fier, botli on aov:()Uiit of hi.s uncommon accuracy, and 
on account of the very complete apparatua which he ’ ‘ 

alviavs employed. t”!" 

He put a guinea-pig into 708.9^9 grains troy cf 
oxygen, and after the animal had brcaihid the gas for 
an hour, he took it out. He found that the oxygen So that tl 
gas now amounted only to 592*253 gr. ounws ol 

Confeqnently there had dlfappcared 1 16.736 rtfpiratlor 

The carbonic add gas formed was 130.473 abfolute <] 

This waa compofed of about 94 ' *34 . 

oxygen, and 

of carlnm. Confeqnently fiippofing, as Mr IjavoiAer tliat 
did, that the oxygen abforbed had been employed m wcordiag 
the formation of the carbonic acid gaa, there ftill r<s ioches^ of 
mained to be accounted for 23.502 graina of oxygea cubic incJ 
which had difappearrd. He fiippofed tltat this had Suppofinj 


refpiTation, in the fame time, T 5.73 0*. troy of carbonic i ui^dfons 
acid gas, and *8.55 of water in the Hate \>f A.-ipiail 


Total 44.23 Oxv^en. 

The carbonic acid gas is compofed of XO.4H6 
and 5.243 carbon. The water of 24.2675’ * 

and 4.2825 hydrogen. 

Total of the o'^ygen emitted 34.75416 

Total abforbed 3248437 

So that there is 2.3697916 

ounces of oxygen emitted more than is ablorbed by 
refpiratlon. Thus it appears that, by refpiration, the 
abfolute quantity of oxygen in chc blood is diminifhed. 

Dr Menzies found that a man, at4i medium, draws 
in at every refpiration 43.77 cubic inches of air, and. 
tliat iVth of chat quantity dffappi ars. Coqfequently, 
according to him, at every refpiractun 2.188^ cubic 
inches of oxygen gas are confumed. Now 2.1H85 
cubic inches ot that gas amount to 0.68669 gr. troy. 
Suppofingi with Hales, that a man makes 1200 refpira- 
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bei n employed in the formation of water, a quantity of tiona in an hour, the quantity of oxygen gas confu*^ 
which had appeared. If fo, the water formed mult med in an hour* will, amount to 824,028 grains, and 
have amounted to 26.429 grains; which waacompo&d tA 24 hours lo 19^76,672 grains, or 41.2014 ounces 
of 3-927 hydrogen, the reft oxygen •, troy. This quantity exceeds that found by Lavoifier 

Since the water emitted • was not aAually afeer* coi^iderabl^ ; but the allowance of oxygen for "every 
tained, this experiment can only be confidercd as an vcfpirauiyxi ti rather Cpo great. Indeed, from the nature 
approximation to the truth. Accordingly that very of Dr Men2tes's8ppi^^ itivaA$$a^ 
ingenious philofophtr contrived an apparatus to afeer* fare it aecttiyHcIf;*, V . ' 


tain the quantity of oxygen gas abforbed by man, and The qufD^y't 
the quantity of carbonic acid gas and water cmitt^ by determined 1^ nj 
him during refpiration. This apparatus he had oon^' but his fnetl^^ 
ilru^ted at an expence at lead equal to L. 500 fterling. We may there^ 
The expciiments were completed, and he was prepa- determination iw 
ling them for publication, when, on the 8th of May that ha$ been gitrl 
1794, he was beheaded by order of Robefpicrrei after . /There 




having in vain requdlcd a forlnighl’s delay to put hit becomet 

papers in order for the prefe. Thus perilhed, , in the the rcfpirittoa<i|^n||'] 

ciH year of his age, the man who, if he had lived a ration oFtnaq. 




few years longer, protnifed fair to become the rival Uf 
Newton himfclf. Chemiftry, as a fcience, is deeply lU- 
ciehted to him. He faved it from that confuiion into 
which the thoughtlefa ardour of many of his contem* 
poraries were plunging it headlong : he arranged and 
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conne^ed and fimplitied and explained the multitude .tarbontc ibttd ; >1^ 

of Infulated fads, which had been accumulating w^h pig h to} tbe.;jmi^hfc gas emitted as ipo : 1.12; 
unexampled celerity ; and which, had it not been for hi$ wbereas* Id mad. it & as 1.000 : 0.484* If we could 
happy arranging genius, might have retarded, inHead . 4 ^ndupqn d|e aecutracy of eaehof thefe experiments^ 
of advanced, the progrefs of the fcience. He reduced they, w^ld prove,, beyond e doubt,, that the changes 
all the fa^ls under a few Ample heads, and thus made produced by the ri^imtibii of the pig are different, at 
them cafily remembered and eafily claflUied. In a few leaft in degree,, from thofe produced in man ; but it is 
years more, perhaps, he would have traced thefe general more than probabTe that fome miftake has crept into 
principles to their fourcea, eftablilhed the fcience on one or other of the experiments, Wc have more rea- 
the completeft kidudion, and paved for his Aicceflbrs a fbn to fufpeA the firft, as it was made before 1778, at 
road as unerring as that which Sir Ifaac Newton formed a time when a great many ctrcumftances, neceffary to 
in mechanical philofophy. infure accuracy, were unknown to I^avoiAcr. * 

Mr Lavoificr’s experiments have never been publilh* Such are the fubftances imbibed and emitted durinir 

I _ ^ , . . . ® 


cd, but fortunately Mr de la Place has given us the 
fZtfPWirefult of themf. He informs us that it was as iol- 
lows : A man, at an average, confumes, in twenty- 
four hours, by refpiration, 32.4H437 «,unce8 troy of 
oxygen gas ; that is to fay, that a quantity of oxygen 
gas, equal to that weight, difappeats from tlie air which 
he rifpires in twenty* four hours ; that he gives out by 


refpiration. It flill remains for us to determine what 
are the changes which it producers on the blood. 

It has been long known that the blood which flows 
in the veins is of a dark reddilh purple colour, whereas 
the atterial blood is of a florid fcarlet colour. Lower 
obferved that the colour of the vcinous blood was con« 
verted into that of arterial during its paffage through 

the 
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Fw^ion* thf'lunj^ti. No chyle can be dillinjjuifhed by its wbjte 
colonr in the blood after it has pafFed throuprh the 
hinj]f8. The changes, then, which talc*' place upon ilie 
appearance of the blood are two : i//, It acqtiiies a flo- 
rid red colour ; 2//, I'he chyle totally difappeans. Now 
to what are thefe changes owing ? 

’Lower himfclf knew that the change was prodiirtd 
by the air» and Mayovv aitemplcd to prove that it was 
by abforbing a part of the air. But it was rot till Dr 
Pricftley difeovered that vcinons blood acquires a fcar- 
Ict colour when put in conta6l with oxygen gas, and 
arterial blood a dark red colour when* put in contad 
with hydrogen gas, or, which is the fame thing, that 
349 oxygen gas inflantly gives veinoua blood the colour of 
Two hypo arterial ; and hydrogen, omihc contrary, gives arterial 
thefwtocx- JjIqojJ tiic colour' of veinoua blood : it waa not till then 
changes, that philofopheiB began to attempt any thing like an 
explanation of the phenomena of refpiratton. Two ex- 
planations have been given i one or othei of which muft 
be true. 

The ^rft is, that the oxygm df the ahri which difap- 
peara, combines with a quantity of carbon and hvdfo* 
gen given out b^ the blood in the tangs, and^forma 
with it carbonic acid gas and, water in vapbor, which 
are thrown out along withrthe air expired. 

The fecond is, that the oxygcn^asi which dilappearg, 
comDipea With t^ Uood at it paffetthro* the.lungai and 
that, it the iriftant of this comfaiittttfitMi, therellffift Ate 
from the blood, i ipid fit and of 

Pl^,Gtaw. 

Ac nfc df r«^« 
for if we 
1, the' two 
rattein^cd not 
' that tbeoay* 
qutnirey 
indihe water 

ftewii itqt " ^^'entirdy 

deftitute of pr««^«;&r th(a 

coincidence* ' ' V’’-'' ' 

The other hypoAefia wn 
Grange, and afterwaida fuppbrtea and ^ 

Haflenfratx* ' ^ /■ - r,.; 

Tn order to difeovc^^htt tlie red <ffe$;ii< df ri^irt* 
^hation tion are, let ua endeavOar ftate aebarately Aejihcfio* 
mena aa*fa|r as poffible. 

tn the place, we are certain,* from the etpcrc. 
menta of Prieilley, Girtanner, and HalTenfrata’, that 
when veinoua blood la expofed to oxygen gaa confined 
over it, the blood inftantly afiumea a fcarlet colour, and 
the gaa is dkninilhed in bulk { therefore part of the gas 
baa* been abforbed. We may confider it u certain, then, 
that when the colour of veinoua blood it changed into 
arterial, fome oxygen gaa n abforbed t* 

In x^t feconfl place, no chyle can bc-difeovered in the 
Mood after it has palled through the lungs. Therefore 
the mfhtie colour of Ae chyle at leaft, is dcflroyed by 
refpiration, and it ail'umea a red colour. Now if the 
red colour of the blood be owing to iron, as many have 
ftippofed'j thia change of colour ia a demonftratton that 
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(ntygtn has c<jmblned with the iron ; for we have (t ct; 
already, that iron, if it exitls in chyle, as it 
docs, is in the llate of a white oxyd. Confiqjuntiy, * 

when converted into a ted oxyd, it inidl ablorb .i. 

Even though inui be rot the colouiiug nurtttr ol ilw: 
blood, it wMuld ftill be probable that llu* change of co 
lour cjf the chyle depends on the fixation of iiy.ygen ; 
for Berthollei and roiircmy have flicwii lliat i/i feveral 
inrtanecs fubftaiicrg aeqiiire areil colour by that proa f.. 

We may confider it as proved, then, that ox) '^cii en- 
ters the blood as it paffes through the lungs. , 

In the Mm/ place, when arterial blood is put in con- 
taft with azotic gas, or carbonic acid gas, it gradually 
aflfumes the dark colour of vcinons blood, as Dr Piiell- 
Icy found *. The fame philofophcr alio obferveJ. that^' /*//■ ;.. », 
aitertal blood acquired the colour of vcinons blood'" 
when placed in vacuo f. Confcqucntly this alteration t itui, and 
of colour ia owing to fome change which lakes place ' 

4 n the blood ilfeif, independent of any externa! agent. ‘** 

The arterial blood becomes much murc^ rapidly and 
’deeply dark coloured when ii is left in contact with Iiy- 
'dfogen gaa placed above it t- We tnufl fuppofe there- ( K/z-firy, 
Am the {irefencc of this gas acceic-i itcs and iii-^ 
creafCB the change, which would have taken place upoii| 

Ae blood without any external agent. 

If arterial blood hi left in coiiiadl wiili oxygen g.K*, 
it gradually afliitnes the fame dark colour winch it 
Mrouid have acquired in vacuo, or in contad with hy<* 
drogen ; and afict this change oxygen can no longer re- 
ftorc its fcarlet colour } . Therefore il is only upon a 5 /W if. 
part of Ac blood that the oxygen ads ; and after this > 615 . 

, part has undergone the change which occafions tiie dai k 
colour, Ae bl^ lofea the power of being affttted by 
oxy|cn. 

Mr HaiTenfrttz pomed into veinoua blood a qu.^n. 

(ity of oxy-muriatic acid; the blood was inilantly dc* 
compofedy and afTumed a deep and nlmoll black C(*lour. 

* When he poured common muriatic acid into blood, the 
colour was not altered ||. Now oxy muiiaiic acii has|| 

’Ac property of giving out ita oxygen readily ; conlc- 
qttehliy Ae black colour was owing lo the iniUiit com- 
' mtlatlon of a part of the blood with oxygen. 

^he fads therefore lead us to conclude, with La 
OrUnge and HafTtufratz, that during rcfpiralion the 
’ oxygen, which difappears, enters the blood; that during 
Ac circulation this oxygen combines uith a certain pnrt 
of the blood; and that the veinoua colour is owing 10 this 
UCw coiTibinaiion- We mull conclude, too, that the i'ub- 
, fiauce which caufes this dark colour leaves the blood du- 
jring^ta circulation thro’ the lungs, otherwife it could not 
' 1 )eca|toble of alTuming Ac florid colour. Now we know 
what the fubftances are which are emitted during rc- 
fjpirattoA I they are water and carbonic acid ga.s. It 
muft be to the gradual combination of oxygen, then, 
during the circulationy with hydrogen and caribou, 
that Ac colour of veinoua blood is owing. And lince 
the fame combination takes place every time that tl.e 
blood paflea through the lungs, we mull conclude, 
that it is only a part of the hydrogen and carbon which 
is adled upon each time. Let us now attempt, with 
thefe data, to form fome notion of the dccorrpofjiioi) 
which goes on during the circulation of the blood. ^ J 

It is probable that, duiing a confidcrahle part of 
day, there is aconllanl influx of chyle into the blood I mat (Oil of 
and we arc certain that lymph is coidlauily flowing in- iilood, 

4 F i lo 
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FunSion* to it. Now if appears, from the moft accurate obfer- 
valions hitherto made, that neither chyle nor lymph 
contain hbrinai which forms a very confpicuous piirt 
of the blood. This fibrina is employed to fiipply 
the waftc of the rnufclcs, the moft adivc parte of the 
body, .*inu theiiforc, in all probability, vtquinngr .tl^e 
moft frequent fiipply. Nor can it be doubled that it is 
employed for other iifcfid purpofes. Tlic quaiiiity of 
fibrina in the blood, then, mull be conftantly diiniiiilh* 
inp, and thercfoie new fibrina mutt be conflantly form- 
^ ed. But the only lublianccs out of which it can be 
formed are the chyle and lymph, neither «jf whlcli con- 
tain it Tluic mull therefore he a continual decorapo- 
fition of the chyle and lymph going on in the blood- 
velT'ls, and a coutiiiual new formarion of fibrina. Other 
fubftances itlfo may be formed ; but we are certain that 
this mujthc tlicic, becaufe it does not extll pre- 

vioiilly. Now, one grciit end of rtfpiration mail no- 
floubtedly be to ufTift this decomiKifition of chyle and 
cimiplttL* fo* '^'.ation of blood. . i 

Jt folio ws, fiom the experiments ofFourcroy for* 
mcrly enunicrated, that ftbrina contains more aaot, and 
IcT^ h)drogen and carbiui, than any of the other mgrC* 
du-iits of the blood, and confeqiieiitly alfo than any o£ 
the ingredients of the chyle. In what luinocr the 
chyle, or a part of it, is converted into fibrina, it is im- 
poftible to fay : we arc not fuffidcntly acquainted with 
liic fubjedi to 1)0 able to explain the procefi. ■ But 
we can fee at h all, that carbon and hydrogen mnft' be 
abflindid fiom that part of the chyle which i0to.be 
coiuctted into fibrina : And wc know, that thefe fub* 
ftaiKcs fue ai^iualty thrown out by refpiration. Wo 
may conclude, then, that one ufe of the oxygtn ,ab* 
for bed is. to abflrad a quantity of carbon and bydrp* 
gen from a part of the chyle by compound a0lttii]f, in 
filch ptopoitions, that the remainder becomts fibrina t 
therefore one end of refpinition is to form fibrina* 
Douhtlefs the other ingredients of the blood are. aUb, 
new rrodified, though we know too little of tha filb*. 
jec^t to throw any light upon it. 1 

But the complete formation of blood is not the. 
only advantage gained by refpiration : the iem/eK 4 ^ 
iure of all animals depends upon it. It bat beep Ipijlg; 
known, that thole animals which dq not breathe ktvd'f 
temperature but very little fuperior to the medium in . 
which they live. I'liis is the cafe with fifties and maUSri 
infcCl^. Man, on the contra*^y, and quadrttpedt wUck 
breathe, have a temperature conCidcrably higher than the 
atmofphcre : that of man is 98°. Bil^s, who btoallii 
in proportion a Hill greater quanthy of ajr than miiir 
have a temperature equal to 105^ or 104^ I| hat 
be^n proved, that the temperature of alkanimah is po- 
part ional to the quantity of air which they breathe 10 a 
given time. 

'I'hcfc fade arc fufficient to demouftrate, that the 
heat of animals depends upon refpirBtiDn^ But it was 
not till Or Black's doArinc of latent heat became known 
to the world, that an^ explanation of the cau& of the 
temperature of breathing animals was attempted. That 
iiluflrious philoibpher, wliofe difeoverics form the bafis 
upon which ail the fcicutific part of chcmiflry bis been 
reared, law at once the light which his doAiine of la- 
tent heat threw upon this part of phyfiology, and he ap- 
plied It very early to explain the temperature of animals. 
According to bixn, part of the latent heat of the air 
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infplied becomes fcnfdJe; and of courfc, the tempera- tun^oni 
turc of ibe lungs, and the blood that pafl’es through Aniipala 
them, mutt be laifcd ; and the blood, thus luratcwl, com- ^ 

nuinicates iti h*at to the whole body. '^J'his opinion 
was iiigCTiioufi, but it was liable to an iinanrwerable ob- 
: for if it were true, the ttinpeiature of tlic body 
ought to be greautt in the lungs, and to diminilh gra- 
dually as the dlftincc Iroiii the lungs incrcafes; which 
is not true. The ihcor)», in ronfiquerice, was aban* 
doned even by Dr Black hinifdf ; ai kail he made no 
attempt to fupport it. 

LavoiTier and Crawford, who confidered all the 
changes operated by rcipiration as taking place in the 
lungs, accoimted for the of the animal heat al- 
tnoil precdely in the fame planner with Dr Black. Ac- 
cording to them, the oxygen gas of the air comhines in 
the luugs with the hydrogen and carbon emitted by the 
blood. During this combination, the oxygen^gives out 
a great quantity of caloric, with which it had been com- 
bined } and this calorio is not only fufficient to fupport 
l.hc temperature of the body, but alfo to cany olf the 
new formed >tater in the Aaie of vapour, and to raife* 
confiderably ihe tepipcraturc of the air iofpired* Ac* 
cording to theik philofophcrs, then, the whole of the 
calqrip which fiipports the temperature of the body it 
evolvd m, ibe Their theory accordingly wat 

liable to the i^kdion with Dr Black's; but they 
obviated the ' , manner i Df Crawfora 
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with it. in the is evidc^ that te will only, 

part^ at firft with ibmic, of ha caloric ; and this portion ia 
bhiefty .employed^ in catrying off the carbonic add gas 
and the water. Foe the reafon that the catbontc acid^ 
leaves the blood m the inftant that the oxygen gas en- 
ters it, feems to be this Ttie oxygen gas combiuea . 
with the Uood, and part of its caloric unites at the fame 
inftant to the carbonic add, and converts it into 
another portion converts the water 'into vapour. The 
reft of the caloric is evolved during the circulation when, 
the oxygen combibes with hydrogeu and carbon, and 
forms water and carbonic acid gas. The quantity of 
caloric evolved in the lungs feems not only fuffitient to 
carry off the carbonic acid and water, wUch the dixni. 

nutioa 
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FunAiong niitioD of the rpfcific caloric (if it really take place) 
lef facilitate ; but it fecine »U’o to rai(c the tempeta* 

tufc of the blood a little higher th'm it waa before. 
1 or Mr Juhn Hunter conflaiitly found, that llie heat 
of the heart in animals was a degree higher than any 
other part of the lx#dy which he exanncied. Now this 
could fcarccly happen, unicfv the temperature of the 
blood were fomev/hat railed during rtlpiiation. 
jAnil flip- Thus wc have fecn two ufes wliich rifpi.-ation feems 
Wt- the to ferve. The ftrft is the completion of blood by the 
[circulrfiio; . formation of fibrina j the fecond is the maintaining of 
the temperature of the body at a particular (landard, 
notwithftanding the heat which it is continually giving 
out to the colder fiirrounding bodies. But there is a 
third purpofe, which explain; why the animal is killed 
fo fuddcnly when rtfpiration is flopped. The circu- 
lation of the blood is abfolutely ncctflary for the con- 
tinnance vf life. Now the blo^ is circiihued in a 
great mcafure by the alternaU contrafiiona o£ tbe heart. 
It is neceflary that the heart flioiild contrad regulatlyt 
otherwife the circulation could not go on. , Bui the 
heart is flimulated to contraA by the blood : imAun- 
Icfs blood be made to under^ the change pix^du^ by 
refpirationi it ctafes almoft inftantaneoufly to flimulate. 
As the blood receives oxygen in the langa. we may 
conclude that the preloace oF oxygen la neceflity, to its 
*e C/r/AAwr, ft imiflating power ‘ 
. >4- Thus we have rcaioQ to that diyk and 
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The fcidncyi ate; abiblaKely 
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A^wheo t)icy dUea£e> 

Ihetr fonftloni t thefb^ die change 
'ducc in the btood ia t dUage nooe&tjr^fi^ <q[i«i%ihg 
it to anfwer the purpofrs fot which it tt; intendeds , 
As the urine is immcdia^Iy excreted^ it is Cfidetit 
that the change which the judneys petfotm ia inte^i^ 
folely for the fake of blood, ft is not mtrdy the 
abilradion o£ a quantity of water and of falls, accu- 
mulated in the bloodi which the kidney pci^ms. A 
cheinical change is certainly produced, either upon 
itw whole blood, oi at leaft on Ibme important part of 
Hi for dierc are two fubftances found in the urine 
which do not exift in the blood. Thefe two fubftances 
are urei-and uric acid. They are formed, therefore, 
in the kidneys; and as they are thrown out, after being 
formed, without being apjdied to any ufeful purpofe, 
they are certainly not fonned in the kidneys for their 
own fakei Some part of tbe Uood| then, muft be de- 
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compofed in the kidiity, and a nrw fiibih.rie, r.r nr.w rm.flidni 
fubftances, muft 1 e formed; and the in i l Arunia’i, 

muft be formed a tin fimi time, in co' IcipjMn r of the 
cc'mbineJ aClion 1 ihc uirnnu's wliicli lue il‘e 
change on the blood; and being ufJels, tliey r.re 
thnn^ n nut, tngc! kt vvnii a (juantitv uf water and lali 
wi’.icli. in all pro! ribihiy. »< niif'il in hiingmg abrn.t 
the rhatJgt*** whiih like plate in ihc arltnts and in ific 
kidneys, but which aic i o longer ot any lervicc aftrr 
theft clKingcs arc brought aboui. 

'Fhe changff operated iiponthr blood it) the kidneys 
are hitherto ahogethci iiuknou'n ; but il.c) iiiiiil U* in.- * 
pot tun t. 

Pro%ided l he method of f»r0l>f]T:g aiiim:!l 
were fo (ar jierfeetcd as to adm't of acc un'tc e .i t hi. y 
ftons, confiderable li^d t miglil be thri>wn upon th:\ 
fubjcdl, by aiiaJyftng with care a portion oi bK).;d font 
the emulgftnt vein and aitrry fepar^tely, and aieertam- 
tug preciftly in wbat particulars they dilfir bom ctub 
other. 

15. Thus we have feen that the principal thiinges 
which the blood undeigoer, as far at It alt ah wc aie ut 
prefent acquainted with ilkf'm, take place in ihe h*rg‘;, 
iti the kidneys, and in the aticiies. Jn tbt Iing^, a 
quantity of water and carbonic acid gas is in 'iitt. iron» 
tbeblo^, and in the kiJnfy the urine is finned atid 
feptrated from k. There ioms alfo to be iomriliii g 
thrown out from the blood during iu ciinilaiio!' m ibc 
arnrics, at leaft throngh thofe veftib winch ‘r tt T.i.ir 
the furfoce of the body : l or it is a fn^t, liutt < « ;iaii\ 
fifo^ances sre couftantly crr.jtted fom the fkinii of ;ni. 
mftls. Thefe fubftances arc known in gent lal b\ th.c 
tmx^ of fer/pir^U mathr^ or prrjpimtion, '1 hey have 
•a peat refemblancr to what is emitted in the iurgs ; 
which renders it probable, that they arc both owing 
to the feme caufe ; namely, to the dccompolVdon pro- 
duced in the blood by the effects of refpiiat.oi). I'hey 
ootifift chiefly of water in a ilate of vapour, carbi n, ami 

^ ' . . . 

4^ntity of aqueous vapour di.lcrs very conli. Kmir i*qu-- 

.deri^lyf according to circumlb.ijccs. It has been jin. wn ous vapour, 
tw be gieateft in hot weather, and in hot clinTitcK, and 
afl^gr.eat cxcrcife; and its Tclstion to tj^e (jn.n.tity of 
naa. been long known. When the \a- 

poiir perfpired is great, the quaiuity of urine n. hnal), 
qad vUiverfa* 

'The moft accurate experiments on tlm invtiei thi*t 
WjT Mve feen are tbofe of Mr Cruiklhark. He put his 
hafid into a glafi veifd, and luted its mouth at Ins wriil 
by; means of a bladder. The inteiior furfocc of the 
vefibl became gradually dim, end drops of water trick- 
led down. By keeping his hand in this maiiuer for an 
hour; he eoUeded 30 grains of a liquid, which poftefled 
all the properties of pure waicr^. Ou repeating the * 
feane ceperiment at nine in tbe evening (thermometer^;//, 

6z^}, he collefied only 12 grains. The mean of thefe 68. 
is 21 grains. But as the hand is more expofed than 
the truck of the body, it is rcafonable to fuppofe that 
the perfpiration from it is greater than that from the 
hand. Let ui therefore take grains per liour as the 
mean ; and let us fuppofe, with Mr Cruikftiank, that 
the hand is of the furface of the body, 1’he per. 
fpiration in an hour would amount to 1800 grains, and 
in 24 houra to 432CX) grains, or 7 pounds 6 ouncea 
troy. 
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He repeated the experiment again after hard extr- 
cife, and colketed in an hour 4 S giainsnf Wdter*. He 
found alio, that ihig aqueous vppour peivadcd h!fl lock- 
ing diiriculty ; and that it made im way thro* 

a fhamoy leather glove, and even through a leather 
hoot, tlioitgh in much fmallcr. quantity than when the 
leg wauled that covering-f. 

ft is not diificult to fee why the quant Iiy of watery 
ijpdiir dimliiifhes with cold. When the I’m face of tlie 
hudy is expofed to a cold temperature, the capacity of 
.t!ie cutaneous vcfTels dinuniihes, and confcqiiertly the 
quantity which flows through them muildecreafc 
When the tcmperaturci on the other hand, is much 
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every animal has a peculiar fmell, is well known : the »^ion 
dog can difeover his maflci, and even trace him to A» F inal 

diflanee hy the feent. A dog, chained fomc hours 
after his ma'lfr ha(* fet out on a journey of fome hundred 
miles, followed his footflepsby the fmell, and found him 
on the thin! day in the midfl of a crowd*. Uut it is need** Cml^ 
Ilfs to multiply inftancts of this fa 6 t; they arc too well/a«^. 
known to every one. Now this fmell muft Ife owing P* 
to fome peculiar matter which is conftantly emitted; 
and this matter mull differ fomewhat either in quantity 
or fomc other properly, as we fee that the dog eafily 
diflinguilhes the individual by means of it. Mr Cruik- 
ihank has made it probable that this matter is an oily 


uicrcafcd. either by being expofed to a hot atmofphere, fubftance; or at leaft that there is an oily fubflance 
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or by violent excrcife, tfic pa fpired vapour nqt only m- 
('reafes in quantity, but even appears in a liquid form, 
j hi.i Is known by the nairie of ftueat. In what man> 
T]^r Iweat is produced, is not at prefent kno#n; but we 
i' in fc-e a very important fervicc which it perfoiina to 
llir anlnvil. 

No fut.ncr id it thrown upon the furfsce bf thelkifi 
:th.>n it higiua to evaporate. But the jchaogc into va» 
pout irquii'cs heat; accordingly a qusnticy of. heat Is 
und tlie temperature oftbeaBunal is lowered^ 
This is tlir rcafon that ammals can endnre to reniaifi for 
f'jitic time in a much higher tcmperajUire without inju* 
ry tlun could have been fuppofed 

The experiments of Tillet, and the ftill move drei 


emitted by the ilcin. Hq wore repeatedly, night and 
day for a month, the fame veil of fleecy hoficry during 
the hotteft part of the fummer. At the end of this 
aime he alwaya found.an oily fubftance accuinulated in 
conftderable. mafleir on the nap of the inner furfacc of 
• ,^e veft, in the form of black tears. When rubbed on 
^tper, .it makes it tranfparent, and hardens on it like 
^afe« It bums with a awhile 'dame, and leaves behind 
It a chtrry rcftduom+. f ntJ. p. 

It has been fuppoled that the flein has the property9i^* 
of uhjwtbmg mc^ire from the ait ; but this opinion has 
4 iot been continued by experiments, but rather the 
ifODtrary,.^ . 

The chirf^argumenti in fsyonr of the' abforption of w^hethcr 
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known. Thefe gttultmen remained a cohflderable time 
ill n trmperature exceeding the boiling point of water. 

Bill ies water, it cannot be doubted that cariun is 
alfo eu.iitcd from the flein ; but in what ftate, thecx* 

.ptrimeins hitherto made do not enable us to decide* 

Mr Criukfliank found, that the air of lhagbifs veflel in 
■which his hand and foot had been conflned for an hour, 
contained carbonic acid gast for a candle burned dim- 
ly ill it, and it rendered lime-water turbid*. And 
Mr J urine found, that air which had remained forfotne 
time in contad with the flx'in, conlifted almoit entirety ', the^tuie 
of carbonic acid gasf. The lame concluflon may^Ml rMijitt*. 
druwti ffbm the experiments of riigenhoufz and Mik npy by Pr 0 ^! 

hi- . dnr^tbc^i^y 

Nu'v it is evident, that the carbonic acid gas which nfti^vkardf 

appealed during Mr Cruikfh^'mk’s experiment^ did pot aftef hfwVp® f . 

previoufly exiil in the glal’s veflel j confequently it muil in fiiV m that cafe» the qiian>x ^ 

hr'>c either been tranfmilted ready formed through the tity ah(brb^i.4ir';toy,'|^^ bpve hecfl^very fmilL jj, 
fliin, or formed during tlie experiment by tbc.abro(^)> . h ti :^hat thirft is ipuich .dkvuted by 

tinn nf oxygen gas, and the coiifeqiient emiflion of exf- oo(d ba^.ipg* pltn,. Cajptain £iigh kept hu 

tonic acid gas. The experiments of Mr Jurine do not men cofA iutd tip good hfldtb during their very extraor* 
allow us to fuppofe the Hrft of thefe tn be true; for dinary voyt^ tcroft.^ South Ben. This has beeft 
he fljuiul, that the quantity of air allowed to rrtnain- in coDfidercd U Owing.tO:, tke ahforptioo of Mter by the 
contad with tho.fltin did not increafe. Confequently fliin. But Dr Currje bad a patient wbo jwas wafting 

faft for wiiitx>f .i»ottriihment, n tumor in thesefophagiis 
preventing the pofGbtlity of taking food, and whole 
thirft was always alleviat^ by baihing ; yet no ftnhbie 
increafe of weight, but rather the contrary, was per* 
ceived after bathing. It does not appear, then, that ia 
either of thefe cafes water was'abfprbedr 

Farther, Segurn han (hewn that the flcln does not ab« 
forh water diirir^ bathing, by a ft ill more complete ex* 
periment : He diflblvid foine nirrcurial fait in water, 
and found that the mcrcuiy produced uo effed upon a 
perfon that bathed in the water, provided no part of 

the 


the appearance of the carbonic acid gas muti be owing, 
cither to the tmiflion of carbon, whicli forms caibonic 
acid gas by combining with the oxygen g»s of the air, 
or to the abforptWm of oxygen gas, and the fubfcqwent 
cmiflion of catbonic acid gan , precifely in the fame 
manner, and for the fame reafl n; that thefe fubftaucee 
arc emitted by the lungs. The laft is .the .morr.pro- 
babic opinion i but the experimenu buhecto made .do 
not enable Ob to decide. 

Belidt" water and carbon, or carbonic acid gas* the 
lk:n cmiu alfo a parucular odorous fubflance. That 
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tlie cuticle was injured ; Vint upon rubbing off a por- 
tion (»r the cuticle, the mercurial foliition was abforhedt 
and the cff.irtb oF the mercury becim'^ evident upon the 
bodv. He ice it follows itrehflibly, that water, at lealt 
in the ft t e of is not alifo-hcil by the fkin when 

the body is plunged into it, iiiilLfs the cuticle be firft 
icniovcd. 

Tin’s may perhaps be confidered as a complete proof 
that no fuel I thing us abforption is pci formed by the 
flcin ; and tliat thcrcfoie the appearance of carbonic 
acid gas, which takes place when air is confined around 
the fkin, rniift be owing to the emifiioii 6f carbon. Tut 
it ought to be conlidered, that although the (Idn can- 
not ahfoib water, ^his is no proof that it cannot abforb 
other fubiVanccs ; particularly, that it cannot abforh 
oxygen gas, which is very different from wkter. U is 
well known, that water will not paf* through bladders, 
at leafl for fomc time; yet Dr JhulUey found that vein- 
ous blood acquired the colour of arterial blood fronfi 
oxygen gas, as readily when thefe fublUnces were fepa^ 
rated by a bladder as when they were in adiial couta6:. 
He found, tiw, that when j^afes were confined m blad- 
ders, they gradually loll their properties. It clear 
from thefe ?aAa, that oxygen gas can pervade bladders; 
and if it can pervade them, ^hy may it not alfo per- 
vade^thc cuticle ? Nay, farther, we know from the ex- 
periments of Criiikfhank, that tlie.vapoiir perfpired paffes 
through leather, even when prepared & as to keep out 
moiftuie, at laaft ^ .A:emam It ii pofiible, then, 
that whiljt ftati of vapodr,' or when: dif- 
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Way le Ipnapabie^pf pernding the 
have- hittotb, 
are 


599 


the formation of blood, as far at leafV as we arc ac- (^nnAionn 
quainted with it But to what purpofes is this blood 
employed, which is formed with fo much carr, and for 
the formation of which fo great an appaiatus h’s been I’up- 
priividcd ? It anfwers two purpofes. I’lic parts 
which the body is compofed, bones, mufcles, ligaments, 
membranes, 5tc. arc continually changing. In yoiuh'*^^^ iyitcm, 
they arc increafing in fi/.e and llrrngth, ?.nJ in mature 
age they are continually ading, and conlcquently con- 
tiniully liable to wutte and decay. ^Fhey are often cx- 
pofed to accidents, which render them unfit for per- ^ 
forming their various funAiona ; and even when no 
fuch accident happens, it feems ncceflary for the health 
of the fyllcm that they (hould be every now*^and then 
renewed. Materials therefore mull be provided for re- 
pairing, increafing, or renewing all the various organs 
of the body. Phofphat of lime and gelatine for the 
hones, fibrina for the mufcles, albumen for the carti- 
lages and membranes, &c. Accordingly all thefe fub- 
•fiances are laid up in the blood ; and they are drawn 
from that fiuid a& from a fforehoufe whenever tht'y arc 
required* The procefs by which the different parts of 
the blood are made part of the various organs of the 
body is called ajjimilaiion. 

Over the nature of aifimilation the thickeft darknefs AfTimili* 
ftill hangs ; there is no key to explain it, nothing lotion, 
lead us to the knowledge of tiie inllriiments employed.. 

Fads, however, have been accumulated in fufficient 
numbers to put the cxiltence of the procefs beyond the 
reach of doubt. The healing, indetd, of every fradVu- 
itd bone, and every wound of the body, is a proof of 
its exifteuce, and an inftance of itb adion 


Ever)r organ employed in affimilation has a peculiar F.vrry afli- 

^ . office I and it always performs this office whenever it ' 

can- haa materials Jto aft upon, even when the perfomunce 
nqVvpe?v>.de the cnricle; there be any of it is contrary to the interdl of the animal. Thusl uliar 
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pproblbte.' the ftomach ali^ays converts food into chyme, even change, 

li^dt^ied. the food is of fuch a nature that the prooifs of 

Van M<m digejilori will be retarded rather than promoted hy the 
le io;. 4 )tbjedl|brit, ohange* If warm milk, for initance, or warm blood, 
^pj^ent under be thrown into the ftomach, they arc always deco mpo- 
at, inew* fed by that organ, and converted into chyme ; yti thefe 
nodriffifltieht, he ' fubfthnccs arc much more neaily allimilated to the ani- 


kept Kifh alive derifitg that ^ to die ibal before the aftion of the ftomach than after it. The 

flein in different 'pbits of the body, feWfia tiMei b dajr, ftmo thing happens when we eat animal food. ^ 

afponge dipt in wine or ftrongfoiip^. A tneii*'^ On the other hanil,afubftance introduced into an organ \ni\t. 
tioned . by. Dr Waifod {a moch^ fftb^ iihpc^int, and Mpbyed in affimilation, if it has undergont prccildy n her 
much more deotfive. A.hd at NewilliarliEiet^ who had; the change wluch that organ is fitted to prod .ice, h not 
becn almoft ftirved in order tp bring hfe down; to ‘ iided upon by tliat organ, but paffed on un.Hlu rtd to 
a weight as would qualify him for runninjg ahorfe saccf the next aflimikting organ. Thus it is the office oi' 
was weighed in the morning of the race day ; he wax the inteftines to convert chyme into chyle. Accordingp. 
weighed again juft before the race began, and was found ly, whenever chyme is introduced into the iniclinica, 
to have gained 30 ounces of weight fince the morning-; they perform their pffice, and produce the ufual change ; 
yet in .the interval hC'kad only taken a Tingle glafs of but if chyle itfelf be innoduced into the inteftints, it is 
wine. Here abforption muft have taken place, either abforbed by the laffirals without alteration. The expe- 
rt . • _ c_.i. •_ .r nment, indeed, has not been tried with true diylc, be- 

/caufe it is Icarce poffiblc to procure it in luffioeift 
quantity ; but when milk, which rcfcmbics chyle prviiy 
accurately, is thrown into the jejunum, it is ablorbui 
unchanged by the ladUals « F rdya ot 

Again, p. 

(r) The Abbd Fontana alfo found, that after walking- in moift air for an hour or two, he returned home forac 
ounces heavier than he went out, noiv Ithflanding he had fiiflf^td confidtwble evacuation from a bilTlc purge 
purpofely taken for the experiment. This incrcafe, indeed, might be partly accounted for by the alfoiptioii of 
wioifture by his clothes. \ 


by^thc fkin, or lungs, or both. The difficulties in ci- 
ther cafe arc the fame ; and whatever renders abforp- 
tjon by one probable, 'will equally ftrengthen the pro 
bability that abforption takeg place by the other (r). 

16. We have now feen Ihe procefs of digeftion, and 
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t’unttiopi Again, the office of the blood vtffi-Is, as aflimilating 
^'f ‘^"'nu ‘•j organs, Js to convert chyle into blood. Chyle, accord- 
Inglvf cannot he introduced into the arteries without 
undergoing that change ; but //W may be introduccNi 
from another animal without any injury, and confe- 
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any injury, 

queiitly without undergoing any change, 
riment was fir(l made by Lower, and it has fiiice been 
very often repeat’d. 

Alfo, if a piece of frefh nuifcular flcfh be applied to 
file nuifcle of an animah they adhere and incorporate 
without any change, a« has betn fufficiently cllablifhed 
by tlic experiments of Mr J. Hunter. And Buvina 
lias afeertainrd, that freOi hone may, in the fame man* 
tier, be engrafted on the bones of animals of the fame 
or of different +. 

In Oiort, it feems to hold, at lead as far as expert 
mrnts have hltlieito been made, that foreign fubftances 
may bt incorporated with ibofc* of the body, provided 
th(*y lie prcriftly of the fame kind with thofe to which 
they arc t:dde<l, ivhetlur Ibiifl nr folid. Thtis chyk 
may be niixcd with chyle, blood with blood, . muick 
witli ni'i*\.!e, and bone with bone. The experiment 
has not been extended to the other anirOal fubdance^, 
tlic nerves, for inilaucc; hut it is extremely probable 
that it would hold with rcTpc<ft to them alfo* 

On the other liand, when ftibfiances are introduced 
into any p.irt of ilie body which are not the fame frith 
that part, nor the lame with the fublUnce upon which 
that pnrt zdi ; provided they cannot be thrown ‘#at 
readily, they dtflroy the part, and perhaps eyeb 'the ani- 
mat. Thus foreign fubdances introduced into the blood 
very hn n prove fatul ; and intioduced into wounds of 
the flelh or bones, they prevent thefc piits from hcaliog« . 

Although the dilferent aflimilating organs have the. 
power of changing certain fubdancci into others, and agietit which' 
of throwing ou^ the uftlcfs ingredients, yet tllia powers 
is not ahrolute, eviri when the fubdanccf oO which they: 
ad are proper for undcrgoiiig the change which the 
cKgans produce, '^riiua the ftomach ' coaverti !l^d 
into chyme, the intelbncs chyme into chyky ^ 
fuhdarices which have not been c<nTvert€d into ichyk 
are thrown ou* of the body. If there happen to be 
prcfciit in the domach and inteftioes any fobftkiee 
which, though incapable of undergoing the chaiigea»:4t ' Ol 
lead, by the a(!:tion of the ftomach and iateftine^ htya ‘ 
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introducing fiibllanccs whofe mutual aflliutlcs are too Fim^aioi 
llrong for the organs to overcome. Am orj 

It cannot be denied, then, tint tiie aflirnilatlon of 
food cunfdU merely in a certain number of 
dccompofitions which that i'ood undcrgocp, and the n.ui a che 
confequent foimuriori of certain new compounds. But pro 
are tlic <7^c///j employed in alTrTiilatioii mertly cbcmical^^^’** 
agtnla? We eannut produce nny thing like thefe ii,.t 
changes on the food out of the tody, and therefirc wc.ij;cnt mt 
mull allow that they aie the conlquence of tlie a^ftlon'-henncaU 
of the animal organs. But this action, it may be faid, 
is merely the fecretion of particular juices, whicli have 
the properly of inducing the wiJhed for change upon 
the i(>od ; and this very change would be produced out 
of the body I provided we cpuld procure thefc fubftances, 
and apply them in proper quantity to the food. If 
this fuppofttion be true, the fpecilic ni^tion of the vcfTels 
confiits in the fecretion of certain fubllancrs ; conle- 
queeUi^ the caufe of this fecrotion *8 the mj/ agent in af- 
limilauofi. Now, can the awfe of this fecretion be fhewn 
to be meitly t chemical agent ? Certainly not. For in 
ftomach, where only this fecretion can be (hewn to 
catifty it IS not always the fame, but varies according to 
ciroumftances. Thus eagles at firft cannot digeft grain, 
but . they may bebtbhght to do it by perflfting in ma* 
king them ufe it asTood. On tjie contrary, a lamb 
cannot lU fuft digeft animal food, but habit will alfo 
give it In this oafe» it is evident that the 
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has a llrong aflinity, cither for the whok chyM :^d fing it, thxvft , ^ r— * / 

chyle, or Fur fume particular part of it, and no k wj^ bjr di- 

fur the fubftances which are thrown out, that fnhftaike. , geftt^ Mf 

p^n*^8 along with tlie chyle, and in maay^esres .s]nuAter.ei^rtiui0e$^. tli|e^ jnice vifbich the 

linues to remain chemically combined with the fubftancey ^ing diftblves the ftomach itfelf 

to which it is united in the ftomach, even after th'ii after death* >;Now Vhlt is the power which, prevents 


fubftance has been completely afllinilatcd, mud made a 
part of the body of tlie animal. Thus there » a ftrong 
affinity between the colouring matter of madder and 
phofphat of lime. Accordingly, when madder is taken 
into the ftomach, it combines with the phofphac of 
lime of the fcKid, paftca with it through the ladcals and 
blood veftVls, and is depofited with it in the bones, as 
was proved by the experiments of Duliamel. ' la the 
fame manner mu(k, indigo, <Scc. when taken into the 
ftomach, makw their way into many of the feerctious. 

Tlicfc faiSls Ihcw us, tint affimilation ia a chemical 
procefs from beginning to end ; that all the changes are 
produced according to the laws of chemillty; and tiiat 
we can even derange tJic rcgulai ly of the procefs by 


thegaftricjtncc ffok a£ijng on the ftom*ach during 
life? Certrinly: nrilher a chemical nor mcchanicS 
a^iit, for thefe ilgeoU muft ftitt retain* the fame power 
aucr death. We muft, then, of ncceflity conclude, 
that there exifts in the animal an agent very different 
from chemical and mechanical powers, lincc it contfouls 
thefe powers accordiog to its pleafitre. Thefe powers 
therefore in tlie living body are merely the fervants of 
this fuperior agent, which direds them ib as to accom- 
plifh always one particular end. 'i'his agent feema to 
regulate the chemical powers, chiefly by bringing only 
certain fubftances together which arc to be decompofed, 
and by keeping at a diftance thofe fubftances which 
would intertere with, or diminiih, or fpoil the prodti^, or 
1 injqrr 



ap. lir. A N I M A I. a \J 

^oni injure the or^rto. And we fee that thia ieparation m 8l« 
ways attended to even when tite {ubftances are apparently 
' mixed together. For the very fame produce arc not 
obtained which would be obtained by mixing the fame 
fubftances together out of the body that arc produced 
by mixing tliem in the beviy; confequently all the fub* 

* fUhees are not left at full liberty to obey the lawn of 
their mutual affinities. The fuperior agent, however, 
is not able to exercife an unlimited authority over the 
' chemical powers ; fometimes they are too flrong for it : 
fome fubilanccs accordingly, as madder, make their 
way into the fyilein ; while others, as arfenic, decom- 
pofe and deftroy the organs of the body themfelves. 

But it is not in digeltion alone that this fuperior 
agent makes the moil wonderful difplay of its power ; 
it is in the lad part of a(Emir?.tioii that our admiration 
« is mod powei fully excited. How comes it that the 
precife fahflaiices wantrd are always carried to every 
organ of the body ? How comes it that fibrina is al>- 
ways regularly dcpoiited in the inufclcs, and phofphat 
of lime in the bones ? And whSit is flill more unac- 


theSlahlians fiippofcd, cannot be affirmed without run* l^ndliont 
ning into inconfidcncies. For we ourfclvcs are not Ammali. 
confeiouB of thofe operations which take place during 
ajfimllationm 

To fay that a being can ail with defign without in- 
telligence, wc allow to he a llai contradiction, becaufc 
dcfign always implies intelligence. There mud llitie- 
fore be intelligence fomewherc. But may not tins in- 
telligence cxiS, not in the agent, b\it in the being wlio 
formed the agent ? And may not the whole of the de- 
fign belong in reality to that being? 

May not this agent, then, be matnial, and may uotN *r mail 
the whole of affimtlation be perhiirned by mere mat-iij’. • 
ter, afling according to laws given it hy itr. m.iku ? 

We anfwer, that what is called maUnr^ or the rii!)ih -n ifi 
enumerated in the fird part of Chemim a\ 
always according to certain attra^liuns and rcp iirior:;, 
which are known by the name of mechanical a. id chc- 
mical laws. 

The phenomena of aflimilation arc fo f.ir from b' lii r 
cafes of thefe laws, that they are abfolutely incoiil'Ptrnt 


countable, how comes it that prodigious quantities with them, and contrary to them; confequetitly the 
fome one particular fubdance ate formed and carried to agent which prelides over nffimilation is not mutuy. 


a particular place in otder to fupply new waiite which 
did not before cxid ? A bone, for example, btounea 
difeafed and un6i for the ufe of the animal; a new bdtie 
thettjfore is formed in its place, and the old one is caiw 
'ried off by the abforbents. In order tti form thia new 
bone, large quantities of pliofphac.oF Sme are depofited 
In a place where the fame quantity was not before ne- 
'ceflary^ Now; who informs this agent that an unufual 
quantify:^ phofphae, of fime Is neceflaryn and that it 
nuft faief cirried io tliajti paiticolar place i Or granting, 
U U pVobabUs tihe pliorpliat of lime of the 
qld bone is parity employed ,m purpofe, who 
^t^ht this agedt tnal the old bmj^f liuift be earned off, 
new modelled, anddepofitedi a^ sd^ilated anew i The 
fame wouders take'plKC dui^ tlmhealuig of every 
. wound, and the.renewuig of eveey diftaChf pit. 

Thefo opersMoos are incomptiblc with $he. fupptv 
fition that thf,. b(^y animals is a nmf chemical 
and mcchanicai madiiqe ; and demonftrate the prcfeace 
of fome agent bdides, which a^ according; to very 
different laws. 

But neither in this cafe is the power of this agent 
over the chemical agents, which are employed, abfoittte. 
We may prevent a fradured bone from healing by gi- 
ving tlie patient large quantities of acids. And vwfs 
the materials for the new wanted fubifoiices be fuppUed 
by the food, they cannot, in many cafes, be formed at 
alt. Thus the canary bird cannot complete her eggs 
unlefs (Ke he furnilhed with lime. 

It is evident that the fupreme agent of the animal 
body, whatever that agent may be, ads according to 
fixed laws ; and tha|swhen thefe laws are oppofed by 
thofe which are more powerful, it cannot overcome 
thioi. Thefe laws clearly indicate defign; and the 
agent has the power of modifying tliem tome what ac* 
cording to clrcumilancca. Thus more phofphat of lime 
Is fent to a limb which requires a new bone, and more 
lime thoi ufual is taken into the fyftem when the hen 
is laying eggs. Defign and contingency are confidered 
by us as'vtifoUiblc marks of oonfcioufnefs and intelli- 
gence. 'Ihat they are infallible marks of the agency 
of mind is certain ; but that they are in all cafes the 
proofs of immediate confeioulhels and intelligence, as 
SuFPL. VoL. IL Part 11 . 


Concerning the niitiirc of this iuhfiancc u is n< t t)ic 
bufinefs of this article to inquire; but as it Dolicffcs 
properties difierent from matter, and atts accordiu;/ to 
very different laws, it would be an abufe of terms to call 
it matter. 

We would give it the name of wV/^/, were it not that 
metaphyficians have chofen to conildcr intelligence atip iiiv^ h. 
the effence of mind ; wdiereas this fubiiance may be 
conceived to a6t, and really docs ad, wiiliout iniclli- 
gence. There is no reafon, however, to ruppofe, with 
tome, that there are two fubliances in animals: one poU 
feffiid of confeioufnefs as its effcMicc, and therefore called 
mmd or foui in man ; another, deilitute of concioiifneli;, 
called the living principle^ &c. employed in perfornung 
die different fundions of aflimilation, abfoTption, S:v. 

It IS much more reafonable tofuppofe, that in every ani- 
mal and vegetable there is a peculiar fubilaiice, dii- 
Serene from matter, to which their peculiar propc-rtiV.) 

•re, owing ; that this fubfiance h different in every 
l^ies of animal and vegetable; that it is capable of ai't- 
ing according to certain fixed laws which fiavc bciii 
impdfed upon it by its Cieator, and that thefe laws aie 
of fuch a nature that It ads in fubfcrvicfice to a parti- 
cular end ; that this fubffance in pUnir. is pronably 
deftitute of intelligence ; that in tnun and otJier animals 
it poflelfes intelfigcnce to a certain extent, but that this 
intelligence is not effential to its cxilleuce nor to its ac- 
tivity ; that It maybe deprived of intelligence alio- 
getber, tod afterwards recover it without altering its na- 
ture. PUyfiologifts have given it the name of fiving 
principle^ l^aufe its prefence conilitutes life. Pei haps 
it would be' proper to diiiinguifh that of animaU by the 
name of animai principle. Upon what the intelligence 
of the aaimal principle depends, it is impoffible to fay ; 
but it is evidently conueded with the itate of the brain. 

During a trabcc, or an.apopledic fit, it has often been 
loft for a time, and afterwards recovered. 

17. Befides aflimilation, the blood is alfo employed .^^action. 
in forming all the diffecent fecrctions which arc ncccffii' 
ry for the purpofes of the animal economy. I'hefe 
have been enumerated in the laii chapter. The pro- 
cefs is fimilar to that of aflimilation, and undoubtedly 
the agents in both ciffes are the feme ; but wc are 
4 G equally 
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Di rr.r.n i f'lually i^noraiit pf tKo picclfo n^:iinu:r in which fccre- 
i^ ' r l> w-rroriiu il as wl arc of airimilalion. 

fun* tioiih have gone on for a ccitain 
tini?, wliicVi is or fli(iitt accordin^r lu ihc uatniv 

of the anunal, th»* body ‘gradually decays, at lull all its 
fiiMfrions c* afe co.r.pU icly, and the ani'nal dies, 'i'he 
.e ir^hy^ raiife of ihis iniiil .appear vc’-y extraordinary, when we 
confjdcr the power w'hieh the aiilmal has of rtncw'ng 
dec i\».d parts ; for it c^.c.not he donhud that death 
proccfd*^, in moU caftR at Icall, from the body becoming 
incapable of performing, its funition. LUit it we con- 
frdcr that Oiis pow»er i) limited, and that it mull ccafc 
altogether, when thofe parts of the fyftem begin to de- 
cay which are rnn ployed in prepd» iug materials lor fu' 
ture afiimilation, onr furprife wdll, in fomc mcnfiire, 
ccafc It is ill thefc p'^rts, in the organs ot' digciltan 
and aflirnllalion accordingly, that this decay ufually 
proves fatal. The decay in other parts dellroye life 
only w)icn the wade is fo rapid that it does not admit 
of repair. 

What the rcafon ii that the decay of the organa 
canfe r death, or, which is the fame thing, caiifes the 
living pric-ciple either to ceafe to a6t, or to leave the 
body altogether, it Is perfectly impofiihle to fay, bc- 
cau(e w'c know too little of the nature of the living 
principle, and of the manner in which it is connect'd 
with the brdy. The lall is evidently above the human 
midci (landing, hut many of the properties of the living 
principle have been difeovered ; and were the fadls al- 
Tvtd) known properly arranged, and fuch general con- 
clufions drawn from them as their con: edion with each 
other fully warrant, a degree of light would be thrown 
tipon tlu* animal economy which thofe, who have not 
attended to the fuhjt^\, are not aware of. 

No fuoner is the unimal dead, than the chemical and 
mechrtnical agents, which were formerly fervaats, iifurp 
the fiiprcmc power, and foon dccoinpofe and deftroy 
that v^ry body which harl been in a great meafure 
T' Hied by their means. But the changes which take 
place upon animal bodies after death, arc too important, 
and too intimately connedted with the fobjr^ of this 
SI tide to be pafi'ed over fliglilly. They (hall therefore 
form tlic fuhjcdt of ihc next chapter. 

CitAP. IV, Of THii Dkcomposition of A- 
NiMAL Suds tancds. 

Dteompo All the foft and the liquid parts of animals, when 
anima^fub * moderate temperature of (isUy-hve degrees 

dances cx rapidity thiough the 

poftd to the following changes. Their colour becomes paler, and 
air. their confidence diminidies ; if it be a folid part, fuch as 

flcfli, it foftens, and a ferous matter Tweets out, whofe 
colour quickly changes ; the texture of the part becomes 
rdaxt' and its organization deftroy ed ; it acquires a faint 
difigrceable fmell ; the fubdance gradually iink.s down, 
and IS diminid:cd in Dulk ; its fmdl becomes ftronger and 
ammoniacal. If the fubjtfl be contained in a elofc vcflcl, 
the piogrefs cd' putrefadion, at this ftage, feems to 
flpxkcn ; no oiher fmell but that of a pungent alkali is 
perceived ; thf’ matter effcrvtfres with acids, and con- 
verts fyrup of violets to a green, but if die communi- 
ra;i''>n with the air be the urinous exhalation 

id difiipated, and a pecnliar putrid Imdl isfp.ead around 
with a kiad of inipi tuofily ; u fi icll of the mod i-niiip- 
portable kind| which lafts a long time, and pervades 


every place, affefting the bodies of living animalr, after D 
the manner of a fermi nt, capable <;f altering the fluids: 
this fmell is corre^ltd, and as it were confined by am ft-mcce. 
monia. When the latter is volatilized, the putrtfac- ■ 
live procefa becomes adive a fecond time, and the fub- 
lUnce inddenl) fwelld up, bccomea filled with bubbles 
of air, and f<ion after lubfides again. Its colour chan* 
ges, the fibrous texture of the flilh being then fcarccly 
dittiiiguiftrabic ; and the whide it, changed into a foft, 
brown, or greenilh matter, of the confillencc of a poul- 
tice, whofe fmell is faint, naufeous, and very adlive on 
the bodies of animals. The odorant principle gradually 
lofes its force; the fluid portion of tlic flefli afliimcs a 
kind of confiftcnce, its colour becomes deeper, and it is 
finally reduced into a fri;;ble master, rather dcliquef- 
cent, wdiich being rulibtd* between the fingers, breaks 
into a coarfe powder like earth. This is the lad ft ate 
obfcivcd in the pulrefattion of animal fubftaiices; they 
do not arrive at this term but at the end of a confidet- ' 

able time f. ^ ^ f Faureny. 

In carcafes buried in the earth, putrefaAion takes 
place much more flowly ; but it is (carcely poUible to Burie i m 
obferve its progrtfs with accuracy. The abdomen is ^hc earth, 
gradually dilated with elaflic fluids which make their 
appearance in it, and at luit it burfts and difeharges a 
horribly fetid and noxious gas ; at the fame time a 
dark coloured liquid flow's out. If the earth very 
dry, and the heat confiderable, the moifture is often ab- 
forbed fo rapidlyt .that the caFcafe,^ inftead of putrefy- 
fng, dries, and il transformed into what is called a 
mummy, , - : 

Such are the phenomena when dead bodiV aye left When ac** 
to putrefy feparately* .But>hen great numMrs 6f^”'wlaud 
carcafes are crowded together ih one places and are 
abundant as to ek|ckide the aAioft ofeatemal air, and / 
other foreign affedtil, th^ir decompofitioft is entirely the . 
confequence of the t^eciprocal adion of their iiigrc- 
dients tbemfclves' u^n each other, and the refult is very 
diflerent. The b^y h hot entirely diffipated or cOitf 
verted into m#hld, biit all theibjk parta are found di- 
mimflied rcrharkably in ffze, and conyerfod into a pecti- 

faponaccou* maHer, This fingular change was firft ^ 
accurately. obfeived in the year 1786. 

ITie burial gubund of the Innocents -In Paris having Coii vetted 
become! noxious to thofe who lived in its neighbour- inf <1 a fspo« 
hood, on account of the difagreeable and hurtful odour 
which il exhaled, it was found neceffary to remove 
carcafes to another place. It had been ufual to dig 
very large pits in that burial ground, and 10 fill them 
with the carcass of the poorer fort of people, eacli in 
its proper bier ; and when they were quite full, to cover 
them with about a foot dcptli of caitti, and lo dig ano- 
thcr fimilar pit^ and fill it in the fame manner. Each pit 
held between 1000 and 1500 dead bodies. It was iji re- 
moving the bodies from tbefe pits that this faponaceous 
fubfiance was found* * The grave-diggers had afeer- 
tallied, by long experience, that about thirty yetrs 
were required before all the bodies had undergone this 
change in its full- extent Every part of the bod/v Faunfty, 
acquired the properties of this fiibftancc. i'hc in- ^ 
telliiice and vifeera of the thorax had completely dif- 
appeared ; but what is fingular enough, ihe brain had 
Joit but little of its fize or appearance, though it was 
alfo cotiveited into the fame fabftance. « 

This faponaceous matter w'as of a white colour, foft Its'propJt. 
and unduous to the touch, and melted, vhen heated, tie». 

like 
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■ •mj’ofi like tallow. It exhibited all the properl ioa ofa/o'.yy, ter A CmlOI fi red'll of w-U - 

contam^Mt^, however, an cxcefn of fatty matter, hour’ pafTr?* through this p't ; a cirourndaficc whi^' 
il Sub- croy, who analys’d it, found that it was compofed of a him to tiy whrilur naim.il nnihle fxpol'ul t<> 

fiitty matter combined with ammonia, and that it rou- of a runiiin?/ llre.im underwent the faint chaiji/-. 


I 1^0' ^’1 ' III • 

. Siib- 


tnined alf«) feme phofphat of lime and nmmoni.i. Di- experiment fucctedcil tomplettly : In; attempted, m 
dirted acids deenn pofed it, and feparated the fatty mat- consequence, to render this fiil.ll met, to wdiicli Ijc- >p'\e 
ter ; alkalies and I'me, on the other hand, drove off the the name oi fpirnhiciti, nfeliil in thele mannf"n!iiiiei 
ammonia. When expofed to the air, it gradually loll which required tallow; but ibr fetid odour vide!. ;c 
its while colour; the ammonia, in a great meafuie, eva- conftantly exlniles was an infurniouiOaule ol>je. iioii. 
'porated, and what remained had fonicthing of the ap- Attempts were indeed made to get ovc r It ; but as wc 
pearance of wax. It abforbed water with great avi- do not hear th;it Mr Smith GibbesN foermaceti has 
iiity, and did not part with it readily. Its white colour been introduced into any maiiiifattiirc, we have n afon 
\vai» owing to the prefence of that liquid. 'Phe oily to conclude that none of ihcfc attempts fucccedcd [, 1^'- 

•mattcr, when feparated by meansjof a diluted acid, -was Such are the phenomena of putrefaction, as *-'*■ ^*„ 
concrete, and of a white cohnir, owing to the mixture they are at prefent known to chemilis. Any lutempt" 
i)f a quantity of water. When dried, it acquires a to explain the manner in tvhich thefc changes take 
greyi.1i brown colour, a lamellar and cryftalline texture, place, would be exceedingly imperfect in teed; not only < ‘ 
like that of fpermaceti ; but if it has been rapidly dried becaufc we are ignorant of the Itrength of the J'flhiiiic‘j |,‘’ f^ 
it affumesthe appearance of wax It melts, when heat- of the difEerent elementary parts of animal bodi^-s for 
ed, to 126°; when properly purified, by parlling it -each other, but becaufc we do not even know the mnn- 
through a linen cloth while fluid, it has fcareely. any tier in which tht fe elements are combined, and confe- 
fmell. Alcohol does not aft upon it while cold, blit qiicntly we cannot know by what particular forcts tlicfc 
at the temperature of no® it dlifolves it : when the fo- compounds are dettroyed. WV know only that a cer- 


\ Voureroyt luliou coola, the fatty matter precipitates, and forms a tain degree of heat, and the prefence of moifliirc, arc in 
jinrt.iic gritty mafs. With alkalies it forms a foap ; and when fiU^cafes neceflary for the puttefaftive procef-i ; for :ini- 
CV;/i«.vui. burns prccifcly like oil or fat, only that it ilhal bodies may be kept almoll any lou^^tli of ti.: r, 

exhales a more unpleafant ^our f. without iltconipolifion, at the freezing tcmiHraturc ; 

TrLduerd Mr Smith Gib^S found the lame fubftance in the and when dried quickly, and kept in tliat lUte, they 

alfo in run- p[(^ which* tniibal matters arc thrown at Oxford af- ifndergo no farther change, 
tiingwa- ^ . 


Part III> Of DYEING. 


AitxtND have in til jp^riodd 6^ focicty manifefte^ a 
fondnefs for b^otiTul and gludy colours ^ Naked 
•iavagea at firft applied them to weir ikin. This was 
the cafe with the Britons, and. with the Gauls, too, in 
'the time^jof Ctefar ^ it is even ftill ttht prafticc in the 
South Sea iflands, and nuu^ prtt of When 

mankind had towards civ$aation as to 

wear garmentSi, they naturally tranillSemd to them the 
colours which they admired. Hence the origin of dyeing} 
which id of filch, antinuity, that it precedes the earlieft 
records left us by profane authors. We fiK from the 
book of Genefis the great prbgrcfii which it had made 
379 in the time of the patriarchs. ^ ^ 

Origin of Dyeing feems to have originated in India, and to 
“I®*®** have fpread gradually from that country to tlte well. 

llie Indiana were the Inventory of the method of dye- 
ing cotton and linen, which was not underftood in Eu- 
rope before the conquefts of Alexander the Great. The 
Pheniciana excelled in the art at a veij early period. 
It was from them that the Jews purchaled all the dyed 
llufTs deferibed in Exodus. The Phenician dyers feem 
to have confined their art to wool : filk was unknown 
iQ them, and linen was ufiially worn white. From 
them the art of dyeing paffed to the Greeks and Ro- 
dmans. 

Dining the fifth century, the Weftem Empire was 
overturntd t)y the northern nations, and with it the arts 
and fctcTices, which had flourifhed under the proteftion 
of the Romans, difappeared. A few of the arts, in- 
deed, wen preferved in Italy,' but they were olfciircd 
and degrattd. By Jegrtts, however, a fpirit cf in- 
duftry begat to revive in that country. Florence, Ge- 


noa, and Venice, becoming rich commercial cities, car- 
ried on a confiilcrablc intercourfe with the Grcei.iti em- 
pire, where many of the arte had been preferved. 'I bis 
tritercourfe was much increafed by the crufadcs. ( he 
Italian cities became rich and powerful ; tlic arts which 
diftinguilh civilized nations were cultivated wiili emula- 
tion, and dyeing, among others, was rapidly improved. 

in the year 1429, the flrft treatife on dyeing madel?- pro^rrefs 
its appearance at Venice, under the name of Morie^olu''] moJtrn 
deParie de teuton, Giovanne Ventura Rofetta collcft- 
ed, with great induftry, all the priv'cHcs employid by 
the dyers of his time, and publiflicd them in i 54K, un- 
der the title of Plhiho *. For many years dyeing • I'i-rthdUt 
was almoft exclufivdy confined to Italy; but it gradual-?’* 
ly made its way to France, the Low Counlrits, end to*' 

Britain. The miniiler Colbert, who employed his ta- 
Itnts in extending the comniLrcc and maimfaftiirea of 
France, paid particular attention to the art of dytlng. 

In the year 1672, he puhlifbed a table of infinuMions, 
by which thofe who pradifed the art were laid under 
feveral very improper reltridiona. But the bad elFcfts 
of thefc were in a good meafure obviated by the jiidici- 
oiiH appointment ot men of fcience to fuperimrnd the 
art. This plan, begun by Colbett, was contiinitd by 
the French government. Accordingly, Dufay, Hcllot, 

Macquer, and Berthollet, fucccflively filled the oftije. 

It is to this eiUblilhment, ami to exertions of the cele- 
brated chcmiiU who have filled it, that France is iudebted 
for the improvements flie has made in the art of dyeing 
during the courfc of the iSth century. Under the 
Oireftion of Dufay, a new tabic of regulations was 
publifted in J737, which fuperfeded that of Colbtrt. 

4 G a Hcllot, 




6 o 4 Dyeing S U 

Sul'ftaiiret HcUot, his fucccffory publifhccl, in 1 7 vo, aii excellent 

Clljihiir* fyftem of dyeing wool; and Macquer in 1763 piiblilh- 
ed his treatife on dyeing lilk. 

In britaiiN though tlyeiiig has been carried (»ii (or 
many yciirn with great facccls, very little progrcLs was 
made in invelligating the theory of the art 'I !ic l^iyal 
Society, indeed, foon after itg iullitutiun, rce-irnmcnd- 
rd it to fomc ol its menibers; but as no treat ifo inndc 
its appearance in confcqtience of this, it (Verna very 
(non to have loll their attention. Lewis, many years 
after, piibliihcd fomc very important rtmaikn on dyc- 
• ing ; but they were conlined to a few' proctlhs. 'I*hc 
ikitifh dyers fatiified themftives with a trandaiion of 
JItllot. Such was the Itate of the art whew th« article 
Uykinc; in the r.Ui'ychfyu'iiia was drawn up. It con* 
(ids chicily of an abftra^t of Hellot’s treatife. But 
wiihin the lull 30 year 3 , the attention of men of fcicnce 
has betn very much turned to this complicated art. In 
Mwed.oii has appeared the treatife of Scheffert and Berg- 
man’s notes on it ; in Germany, the experimenta u£ 
Bcckinmni, Poeiner, and VogUr, and the'<!lireTtatloil 
of rranclitville ; in France, the ireutifes of D’Ambour* 
THy, D’/^pligiiy, HaiiiTmaiiu, Chaptul, and, above all, 
of r>eithullet ; in thi^' country, the ingenious remarks of 
Delaval, of I leiiry, and the valuable treatife of Dr Ban* 
crrrft ; befidea many other important eflays. 'rhefe, to* 
gi ther with the progrefs of the fcience of chemiftry, or 
which the tlieory cd dyeing depends, have thrown fo 
niMcli new light upon thesit, Uiat we find ourfelt^es ufi* 
Jer the ntctliiiy of tracing the whole over again. We 
(lidll pafs over, however, very (lightly thofc parts of the 
art whicli have been fufficicntly explained ia the tr« 
tide DvKiNt;, Encyii, 

To undeiibnd tlu: art of Jyeiny*^ ve mud be 116- 
qiiaintcd with the fuhjiances on which it ia pra€ttfed, 
with the nature of colour^ and with the method of per- 
rnaneiitly changing the colour of bodies. Thefe lltree 
thmgs we (liall coiifder in the three following chapters. 
In the firll, we (hall give an account of the fubiUnces 
of which garments arc ufually made, with wiiich alone 
the art of dyeing is concerned ; in the fcconci, we (hall 
iuqiiifc into the nature of colour ; and in the third, 
plain the theory of dyeing, as far as it is at prefent un- 
cierllood. In ionic iiibfequcnt chapters, we (hall give 
a gciural view of the proceffet by which the different 
colours arc given to Ihiifs. 


CfjAr. I. Of Tilt Substances used toa 
Clothing. 

Clothing rubftanccs commonly employed for clothing may 

be reduced to four ; namely <vUonp /ifira. As 

there i« no name in the Engli(h language which in- 
chides all thefe fiibllances, wc (hall uke the Ubcity, in 
the remainder of this article, to ufc tlie word cloth for 
that putpofe. They arc all made into of fume 
kind or other, before they can be oftful as articles of 

ASt clothinyr. 

Confifttof 1. Wool, as is well known, is the hair whkh co- 
vers the bodies of Oiccp ; it diSers from common karr 
merely in finenels and roftnefs. Its filaments pi>ilefs 
a conliderable degree of dafllcity ; they may be drawn 
out beyond fbeir iifiial length, and afterwards recover 
their forn\wheii the external force is removed. The 
(iirface of wool nnd hair i* by no means fmooth : No 
Mtcquality, indeed, can be perceived by a microfenpe ^ 
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nor is any refidance felt w'hen a bfiir is Lid hold of in i>iil»&ancci ^ 
one hand, and drawn between the of the other, J 

from the root towards the point ; b'lt if it be drawn 
from the point towards the root^ a re I ilia nee in felt which 
did not lake place before, a trtmnloiiH rnotii/ii is per- 
ceived, and a noife may be diliiu;jnilhed by tlie ear. - 
If, after laying hold of a hair between tlie thumb and 
f>rc finger, vrt rub them agaiiill each other in the lon- 
gitudinal direction of the h iir, it acquires a progrellivc 
motion towanh the root ; the pi int gradually approat lies 
the fingers, while the rojt rreedes fioni them ; fo that 
the whole hair very fbon pail'c^ through beiwrcn tin: 
fingers. 

Thefe obfervations, firft nia*fehy Mr Monge, demtHu 
(Irate that the furface of hair and wool iscDiupofed, ei- 
ther of fmall lanunic, placed over each other in a tlanu ^ • 
iiig diredion from the root towards the point, hkc the 
fcales of a fi(h— >pr of zonirs, placed one abu^e another, 
as takes place in the horns of animals*. * 

On this of tlic filaments of hair and wool 

depend the effie6\s of faUin^ and Juilw^^. Tn both 
thefe operatipus, the hlaments are made, by an external 
force, to mb againft each other ; lite poiilion of their 
mfperitics prevents them from moving, ocept in one di- 
rcjftion ; they are mutually entangled, and obliged to ap. 
proack nearer each other. Hence the thicknrfs which 
cloth acquires in the fulling mill. The filaments have 
ttndergotie a certain degree of felting, and are iiitei wo- 
ven like the fibres of a hat. The oktih ia contraQed 
both in length and breadth : it may be cut without be- 
ing fubjefl to ravel ; nor is there any necelfily.ffK. hem* 
ming the different pieces efnployed to make a ^manc# 

See Felting and FuLLiHb, ih ibis Supdl, . 

VfotA is naiu^f ifCplm wkb a rkmd of greaGe» . . 
which preferveaH wwn Thai is always rcmiti- 

ved before the wool 4 i dyed v bcoaide ils prefenoa, 
very pr$.3udicial 10 ihc fMeeefs of that operation. The 
afpenties of the ^faee of woolly fibres would, impe^ 
the conveititig cf it into thread fay {pinning; but they are. 
in a great aseafiirc cewered,: prevkma an ihat operation, 
by foaking the wod wkh oil. Theofi muft alfo he re- 
moved before the wool be dyed,. TJikpit^fs h called. 

ScoraiNGV whidt; fee ia this , 

We luve already, in the fecond part of tins ar- 
ticle, given an account of what is at prefent known 
concerning the compofitiuu of wo<d and hair. It would 
be foreign to the fubjeA of this chapter, to deferibe the 
method ofj^fnitiw and weaving wool. ^ 

Wool la of diSmnt colours ; but that which is white 
is preferred for inakifig cloth ; beeaufe it anfwersbeUer 
for the purpofes of dying than any other kind/ . j 

2. til LX is afubfiance Ipun in fine threads by the Siia 
Jilh worm. Its fibres are not fcaly like ihofe of * 
wool ; neither hsve they the feineclaltiiity: hut filk, in 
its natural Hate, before it has undergone any preparation, 
has a confidcrable degree of iliffnets and elafiicity. {a 
this date it is known by the name of raw Jtlh. It ia 
covered with a kind of gummy varnifh, which may 
removed by feouring with (bap. Tht fcouring (k'privea 
it of its ftiffnefs and claiiicity. Raw (ilk is of a yellow 
colour, owing to yfUow rcfinous matter with whic!) it 
is naturally cambioed. We have given the method ^ 
fepara^ing this matter, and alfo the gum, ip the article 
BLnacHiNG, Sapptemeni. 

Silk, before it is dyed, is always freed fom its gaiii» 
and geueraliy alfo from its refiu. It may je dyed with- 
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Svhftances out the upplIcBtion of heat } which i« not the cafe with 
wooL 

3. Cotton is a fine downy fubflanre, contained in 
3S4 the pods of different fpccies of j^oflypium. The fpc- 
Couon» cifs from which the greater part of the cotton brought 
• to this country is taken is the herkirrum. The c,uan- 
tity imported annually into Britain is very great ; in 
t BMcrnft^ 17H6 it amounted to ;o millions of pounds X- Cotton 
h varies greatly, according to the plant on which it grow?, 

and the cliin?te where it is cultivated. 'I’he chief dif- 
ferences are in colour, and in the length, fiuenefs, and 
ilrcngth of the filaments. 

No afpcriiics can be dtfcovcrrd on the furface of 
thefc filaments ; but Lcweuhocck obferved, by means 
of a microfeope, tliat they are triangular, and Ime 
three (harp edgres. This is probably the veafon of a 
well known fed, that cotton cloth, when applied by 
way of drelTing, always irritate! a fim. 

Some cottons are naturally white; others a fine light 
yellow, as thofc of which nankeen it made ; but moft 
commonly cotton is of a dirty brownifh ytUow colour, 
which mull be removed before the ftuflf can be d>'«d- 
This is done by the procefs of ILwhiug* The fibres 
of coiton, even after being bleached, retain almoft al* 
ways fume lime and oxyd of iron, which mult be re* 
moved before we attempt to dye the ootton ; bteaufe 
their pnefence Would fpotl tire colour, 7 his ja done by 
fteeping the cotton for fome time in water acidulated 
with fmphurtc act'd. 

Cotton, like ftifct may be dyed withoivt the aihftance 
of beat, It is not neavly fo eafy to dye cotton any 
jiarticolir oolom as it is to dye wool or (ilk. If wool 
and cbltou be put into the fame dyy tng kScI, the wool 
foequently acquire# the wiihedHW ^^fore the 

385/ totton Uaa bil !ay of Us ortgfo 4 
Idneo. 4^ Lint, from which /lam ie idadi^ is tiie inner 'bark 
of the /mu0 or jbpft a too wcD- 

MdSqWii to thi# country to require any de&riptbn. 

The lax, when ripe, is pulled and fteeped for Ibme 
days in watea, in eraer to ieparate the gi^ coloured 
glutinous matter which adheree to the inner baik.^ This 
matter uudergpei # degree of putrefodion ; caiboaie acid* 
gas and hydrcgcti g«t, ate dUengagfd^^ : it ia dsopm- 
pofed, and carried off by the wttteiw ' If the water, in 
which the flax is ileeped, be completely fta^nant, the 
putrefa^ion is apt to ^o loo , and to tnjoie the 
fibres of the Uni ; but m a runnuig ftream, it does not 
go far enough, £0 that the green matter ftill coatiimes 
to adhere to the lint. Flax, therefore, (hould be fteep* 
cd in water neither completely fiUgnatit, nor flawing 
too freely, 'like a runaing dream. 

The flax is afterwards fpread upon the grais, and ex* 
pofed for^ fome time to the air and fun ; this improves 
\he colour of the lint, and renders tlie woody part fo 
Mttlc, that it is eafily fcparaied by the adtion of the 
lint mill. The fubfequent operations, of fpw 

eiMaciqy, and bUachmg^ do not belong to this ar* 

tide. 

The fibres of lint have very little elaflicity. They 
appear U be quite Imootb; for no afperities can he per- 
ceived hythe microfco^ie, nor detdfo^ by tlic feel ; nor 
does linen Vritate lores, as is the cafe with cotton. 

Linen m'v be dyed without the affidance of heat ; 
but it is md# difficult to give it permanent colours 
than even cot\(|. 

Thus we haV given a (hoit defeription of wool, filk, 

!♦ 


cotton, and linen. The firll two nre animal fubtf.\n^T^; 
ihc two Idll vigetablc. TIu.' nninnil contain mmh :(/,.u 
and hydrogrn ; the vrgi table much cAibt}n : I'ln anU 
lual arc rea^iily dellrojid by acids rf'id alkalies ; ll'c vo 
getahk* withllaiu! the a.^ion of thefc fubll nice; 'xt :ti ; 
cveif i.itiic acid dors rraibly defiro) the lexnirc i ‘. 
fotloii. The animal lu^'ibinvc;^ a'c mo'i caf'iiv ily.-d 
than the vcgeteible, am! ilu* colourH wh'ch i1k\ 
ai*e more pcrmaiunt th*;i thofc gk-'-n to cuiioii .o.'l i-. 
nen by the l=jmc proei^kv.. 

Much are the j«foperlies of the iloth** on wbub th*’ 
att of f’yeing is ext’-cifed. Fait wlnt is the i»'i 

thefe rvlonrs whicii it is the of tlu»l ?.it t*- nio 

fiittukute ? V/e lhall txann'ne this lul jut !”i tb^ fMI 
ing diapter. 

Chap. II. Of Coiam k.,. 

Aul vifiblc objeAfi, as has hern long ago rd k •cm k 
eftablilhed, ire Iten by mtans of r.-^ys of li./'st p I’.i > 
off frorn them in ail dirctllor.,-, l p,ntly » ;ii lIc. 
eye of the fpcAalor. 

1. For the theoiy of light ant! vlfjon wc ar ■ ii* 1 

cd to Sir Ifaac New-ton. lie htff demoidlv.iuil, ’b i 
light Is compqjfed of ftven ra^S, cb'fFcring from < -i li o ' 
ther in refrangibiiity, and f»ther propcrtii? Ivm h 1 ! 
thefe rays is dillinguilhtd by its pcrtlcviidr colonr. 1 ; t n • 
their names, red, or.mirc, yellow, green, blue, 
violet. Hy mixing together thifc dilfiTent ray^, iu \.i- 
fiotts proportions, all the colours known may be 4>b- 
tainsd. Thus red and yellow confritute orau;,^\’ ; yii- 
low and blue conilitute green ; blue ami led cou.lituic 
purple, violate, aurora, &c. accouhng to their pouMir- 
tions. Wh«i all the rays arc mixed tc»gcthcr, they lurtn 
u white.. 

2 . lioiies differ very much From each other in 5 lir . rc^ 
power of refledting light. Some rtflccl it in ippii 

tfty, as metals; odicrs reflect but little, as ch-iico . ^ 

In gcneul, the fmoother the fnrf^*ee of a body is, th- 
greater is the quantity of light uhieh it rclIecHc. i Ic-uco 
the effedi of poldhing in inc rc|iiiig the brighim is r^f 
bodies. But it is nut in the quintity of tiiu ligf.t k - 
fledted' alone that bodies diff.r fu m e;,*ch otlxr , they 
differ alfo ia the quality of tlie light which they nil ei. 

Some bodies re one or im;rc paricilar fptv’Rs ol 
ray to theexclufiou of the red. 'fhis is the rc?,foii ih it 
they appear to us of different colouis. 'I'hofc hoji*. i 
which refleft only red rays arc red ; lliofc that 
pdlow raya are ydlow ; thofe thar rdltd all the ruyn 
equally are white ; thofe that rcflcd too little to 
the rye arc black. It is to the different combiitutio M 
of. rays reflected from the i'urfacc of bodies that all the 
different lhades of colour are owing, 

Colour, then, in npaque bodies, ia owing to tluir dif- Hrncctheie 
.pufilioQ to refitd oerlain rays of light, and to abjhrb the tlilh rent 
reft ; in tran/fareni bodies, to ihcdr difpofition to trim/- 
mU certain raya, and to abforb the others. But this 
fubje^i lias been difeuffed, ut fuAcient length, in the 
article OrTics, EncycL $ to which, tliercfore, w« beg 
leave to refer the re^er. Here we mean only to iu' 
quire into the caufe of this difpofitioa of the particles of 
bodies. . 

3. Sir Ifaac Newton, to whom we arc indebted for 

the exiiteuce of optics as a fcience, made a fet of expe* theory to 
limcnts to afeertain the cliangcs of colour which thin •^S| !ain this 
plates of matter aifnmc in coafequence pf an incrcafc 
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(liiriii’iilion (iF lliclr tlik kn^fs. TluTf experiments were 
of a veiy delicate initurc ; nut Newto i cnr..!a^tc.(l lliciri 
wli!i r<» much adJuls, nad v.iricd r:ul rep« ite l thsm 
viti) fv) much indullty, that he wa‘j enabled to render 
them liii prlihn^ly r'ceura^e 

r*iou a larjTc double coiutk lens of a 50 het f#>ciifi, 
'hs. plricul the plane i’urface of a planoconvex hn.s, and 
pre-Hed the Icv-fes flowly tof^etlier. A circle, lif a par- 
licrl.ir Cidour, appeared in the centre, where the two 

1 He s touched each other, 'rhis circle gradually in- 
cicafed in diameter aa the preHuie waa augmented; and 
nl lall a new circle, of another cfdour, occupied the 
centre, while the firft colour alfuined the foim of a cir- 
cular ilrg. 15y inc-eafmg the prefli’urc, a new coloured 
circle appeared in the centre, and the diameter of the 
other two incrcafed. In this manner he proceeded, till he 
T.rod.iced no lei’s than 25 different coloured circular 
rings, '^riiefo he divided into (even orders, on account 
of the repetition rd’ the lame colour. They sverc as 
followi:, ivck'ming from the central colour, which was 
' alwau, black 

1 . Black, blue, white, yellow, red. 

2 . Violet, blue, green, yellow, red, 

4. Purple, blue, gretn, yellow, red 

4. Green, red. 

y. Oreeiiilh bine, red. 

r». (ireenilli blue, pale red. 

7. Grecnilh blue, reddifli white. 

'Phefe different colours were occafioned by the thin 
nl 11 of air between the two glaffes. Now this film 
var.ca in thicknefs from tlie centre of the lens to- 
v.H'ds the circumference ; that part of it which cau|es 
the black colour is thinned, and the other coloured 
ciiclcs are occafioned by air gradually increafing in 
ihii knefs. Newton mcarured the relative thicinefs of 
the air which produced each of thefe coloured circles } 
and he found it as follows f : 
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The abfolute thicknefs o^ thefe films cannot be afeer- 
tallied, unlefs the difiance between the two glaffes, at 
that part where the black fpot appears, were known. 
Now there ia no method of meafuring this dili.ancc ; 
but it certainly is not greater than the thoufandlh part 
of an inch. 

He repeated thefe eitperiments with films of water, 
»and even of glafs, inficad of air ; and he found, that in 
ihtTe cafes the thicknefs of the rilniH, rcflei^fing any par- 
ticular colour, was diminifhrd, and that this diminution 
.was proportional the dcnfity of tlic refiet^iing iUm, 


BSTANCES. Par|Ii; 

From thefe experiments Sir Ifasc Nc^^’toti concluded, Colours, 
that the difpoution of the pirtleUs ol bodies to reflect — v— ^ 
or trai'fiiiit particular raya. ikp?n ^cd upon their fize 
and their d^ntiiy ; and he even attempted to afeertain 
the <i/.e, or at lead the thicknefs, of the pa'^ticlcs of 
bo:*ie‘j from thrlr roloius. I'huH a particle of matter,- 
wluife deiility is the fame with that ol gbifs which re- 
flects a green of the tln'rd order, is of the thicknefs of 
i6l 

; r t •• '* '"7“ of an inch * Kewten^ 

I w 00000 

In the year 1765, MtDelaval publirticd, in the Phi* 
lofophical IVanfaAions, a very ingenious paper on the 
iaine fubje6t. ' In tliis paper, he endeavours to prove, 
by experiment, that the colours of metallic bodies de- 
pend upon their denfity. He takes it for granted, at 
■the fame time, that the ftze of the particles of bodies # * 

IS invcrfely as the drnfity of bodies. Thc^denfcfi bo- 
dies, according to him, are red ; the next in denfity, 
orange j the next, yellow; and foon, in the order of the 
refrangibility of the different rays, iSomc time after, 

•the fame ii\genious gentleman, in his Experineental In* 

' quiry Into ike Caufe of the Permanent Colours of Oj^aque 
•Bodies^ extended his views to animal and vegetable fuh« 

- fiances, and endeavoured to prove the truth of New- 
ton *a tbeoi^ by a very great number of experiments. 

Such IS a view of the opinion of Newton and«DcIa- 
val rerpedm^r the caufe of bodies reflc6ling or tranf- 
mitring particular rays of light, as far, at Icaft, as that 
theory relates to colour. They afcribrd this caufe folcly 
to the Jt%e and the denfity of the particles ^f bodies. 

By farMeif it is evident that nothing ella , can be 
meant than the hdegrant partkkt of bodies* . INTcwtoiif 
indeed, docs not exprefa nimfelf pr^ifetj in this lafliv 
^uage ; but tbat.aothifig die could be h}% 4., 

meaning. Mr Jddayal undoubtedly is of that opiiiiotfi/ . 

According to die Newtonian theory of colour^ thitb^ 
it depends foleiy upon the fze of the integrant fM:- 
tides of bodies wbofe denfity tii the fame ; and upon 
the and the denfity jointly of all bodies (t), 

ft is evident that the truth of the Newtonian theory BxaiLDed 
muA depend upon its comoidence with what a£lualiy ^ 

takes place in nature and that therefore it can only be 
determined by .estpertinent* Newton himftlf produced 
but very few e;apertm€fit8 in fupport of it ; and though 
this deficiency was amply fupplied by Mr Dclaval, it ts 
necdlefs for us tp adduce any of thefe here ; becaufe, 
from the prodigious aofUmulation of chemical fa£U 
fince theft experimente were made, the very bafia upon 
which they fi^d has been dcilroyed, and coofcquently 
all the evidence refultiog from them has been anniliila- 
ted. They proceeded on the fuppofuion; that acids 
render the particles of bodies fmaller^ and alkalies larger 
than they were before, without producing any other 
change whatever in the bodies on which they aC.l. To 
attempt a refutation of ihi.H opinion at prefent would 1)0 
uimeceffary, as it is well known not to be true. • 

Let UB therefore compare the Newtonian theory of 
colour with thofc chemical changes which we k»ow far 
certain to alter the fize of the particles of bjdie.s, in 
order to Icc whet^r they coincide with f. If the 
theory be true, tl^ two following coufeqicnccs muff 

hold 


(t) Newton, however, pomted out an exception to this law, concerniiic^ which Mr Dclaval ha* been more cx- 
|.iicit. Combuftihle bodies do not follow that law, but fame other. Mr Dclaval has fuppofd, that this de- 
variation is owing to the prdeoce of phlogifion. 
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hold in all cafoe : T. Every aircratlon in the fizc of the indigo, which is naturally green, becomes blue by the 
intcgnnt partlclci? of bodies nmit canfe thefe particles addition of oxvgen, which miift inrrejfo its fize. 'I'liis 
to afTu'r.c a dilferent colour. 2. Every fuch alteration change is alfo incompatible with the theory. But it i% 



mu!t correfpond prccifcly with the theory ; that is to 
fay, the iicvv cobur mud be the very colour, and no 
clh^r, which the theory makes to refult from an incriufe 
^91 (iimimition of fize. 

I And found Now ntither of the.c confcquenccs holds in faft. 
jdcfcdlivc. V/^ ItJve no method indeed of afeertaining the fizes of 
the integrant pafrtlcles of bodies, nor of nicafuring the 
prccife degree of augmentation or diminution which 
they fufftr; but we can in many cafes afeertain, whe- 
ther any new matter has been added to a particle, or 
any matter ahftraCted from it ; and confequently whe- 
th^' it has been augmented or diminiihed ; which is 
fUlfivieiil for our prclent purpofe. 

' For in (lance, whatever be the fize of an integrant 
particle of gold, it cannot be denied that an integtant 
particle of oxyd of gold is giea^r ; bccaiifc it contains 
an integrant particle of gold combined with at lead one 
integrant particle of oxygen. Now the colour both of 
gold and of its oxyd is yellow^ which ought not ca be ^ 
the cafi’, according to the Newtonian thtory. In like 
mariner, the amalgam of filver is 'whites precifely the 
colour of filver and of mercury ; yet an integrant par- 
ticle of the amalgam mtift be larger than an integrant 
partiefe either of fiUer or of ihercury. Many other in- 
fiances befidesthtfc will occur to crery pne^ of changes 
in the fizc of the particles taking ;|||ce without any 
change of colour. All thefe are innibfhptttblc with the 
Newtonian theory. 

It may be faid, perhapiSi in anCieer toihteohjcAion, 
that there ate different orders of cobuvs; that the fame 
colour 'is rcflcAed by' particles of];^ereist fizieti aiid 
, t that the incrcafed, ;pertiblei| in iKr. loanees above al- . 
, luded to, rejtsiu their former the ittcre* 

: ' ment has been precjfefy fueliias fd' ^tlieni to re* 

(left the fime poloot iit. the; next highi^ 

This very ahCwer is a ^n(kplete prbof toat the New^ 
Ionian theory is ,n6t fuffictent to, account for >he co« 
lours of bodies ; for , if particles of ffiei te%^ 

the fame colour, /is certainly is liot the ontf^f^e of 
♦ Btfww/i this refledion *, There mnft be {bm^ other Wr; 
M Ptrma. fy different from fize. Nor is this alii the tnoff com'^' 
w colour which remains after ah increafe bf . fize'v 

of the icitcgrant particles of bodies is white i white 
does not appear in any of the onlers es'cepijhe 6rl\« 
and therefore its permanence cannot be accounted for 
by any hipporitioii compatible .with the Newtonian 
theory. 

> Even when alterations in the colour of bodies acconr- 
pany the increafe of diminution of the Ihet of their par* 
tides, thefe alterations feldom or never follow an oi^ 
drr which correfponds with the theory. As fiir me- 
talh, It is ftlf' evident that their colour docs not depend 
upoiitheir dcnfily. Platinum is the denf/ll body known, 
and^ytt it is not red, as it ought to be, but white like 
tin ; a i:ieral which has little more than one third of the 
deiifity cf platinum. 

The gT-en oxvd of iron, when combined with prufiic 
acid, becof.cs white ; yet the fize S^ts particles muft 
be increafed. Now this change o^idour is incoinpa- 
tibic with ihcMieory ; fur, according to it, every change 
from green to vhite ought to be accompanied by a di 
minulionf inllcaiof an iocrcdfc of fize. A partide of 


unnrcefT.iry to accumulate inflances, as they will natu- 
rally occur ill fnfficier.t pumber to every one. 

It follows irrcfiAibly from ilufe fa6l8, tint the New. 
tonian theory is not fnffeient to explain the mufi cf 
colour j or what caufes bodies to refled or tranfmit cer- 
tain rays, and to abforb the red. 

4. We have endeavoured, in the article ChfivtistrYj^ flicsmvr 

Su^f>L to (hew, that bodies have a particular affinity ^ 

the rays of light ; and that the plunomcna of liglit de- iinry for 
pend entirely upon thefe affinities. Indeed this confc- li^ht. 
qucnce follows from the properties of light cftablilhed 

by Newton himfelf. Wc fhall not repeat litre the 
proofs upon which the cziltence of thefe affinities is 
founded : the reader may eafily fatisfy himfelf by con- 
fuhing the article above referred to. 

Every coloured body, then, has a certain njimfy for 
feme of the rays of light. Thofe rays for which it has* 
a flrong affinity are abforbed by it and retained, and 
the Other rays for which it has no affinity are either re- 
fieded orlranfmitted, according to the nature eff the 
body and the diredion of the incident ray. Thu3 a 
red body has an affinity for all the rays except the ml 
it abforbs thersibre the other fix, and rifleciri only the 
red : a green body abforbs. all but the green rays, or 
pethaps the red and yellow : a black body has a (Ircng 
affinity for all the rays, and therefore abforbs them all . 
while a white body^ having no ilrong affinity for any of 
the rays* reflets or tranfmits them all 

If affitiity, as we have endeavoured to (liew in ihe 
article Chemistry, SuppI, be an attraftionof the fanf* 
nature with gravitation, and incrcafing as thed'ft.nk: 

. dimintihes, it muft depend upon the nature of the iit 
tracing particles. Now the only differences which ue 
can conceive to exift between the particles of hodie.?, Me 
differences \iij!%e^ in d^njity^ and In figure. Changes in 
thefe three things will account for ^1 the varnilir fd 
affiiuty. . Now if affinity depends upon tlicie lliuc 
thiujgi, and if colour depends upon the affinity Ijci ween 
the particles of bodies and the difieient ray^ of liylf 
if cannot be denied, it is clear that the caiife of tlic lo 
lour'bf bodies miy bt ultimately rcfolved into the fiy.r, 
dcofity, and figure, of their pariiclts. Newton’s tiico- 
ry, then, was defe6livc, becaufe he omitted ihe^/znoi* 
the particles, and aferibed the whole to variatio:::* in e 
and denjtty, 

When wafay, then, that colour is owing to 
we do not contradift the opinion of Newton, ab fun v 
philofophers have iupp<*fed, but merely extend ii ' 

Newton myiaken in faying, that coloui d^pinda 

upon the (ize and the dcnfity of ttie particles of bodk'i.; 
his niitiakc lay in fuppofing that it depends upon ihcle 
ali/ne, ^ 

5. Since the colour of lx)die8 depends upon their af \\ jij < o- 
finity for light, and fince every body has a certain co. ■ i th 13?; 
lour, liccauic it abforbs and retains particular rsys wip e ’ ' " ^ 

it traufmiis or refiefts the reft, it is evident “ ’ 

every bo^'y muft continue of its firft colour lid cn»j 
of two things happen ; cir her till it be fatuir.tcd wuh 
the lays which it abforbs, and of courfe ceafe to ubiorb 
any rno/e, or till its particles change their iip.tuii’, by 
being til her decompofed or combined with Igmt luw 
fubllaiuc. Wc have no |)ofitive piuof that lUc fir 'l 


caiuc 



o6«' uvEiNo su'bhi’anct:^. 

(^)UK. cauic of c^rAn^c ever occursi as many fubfiances have body gradually decays. 
~~ » been expofed to the aftioii of light for a very long 
time without any change of colour, 'j'bc abforbell 
light feema to make its el'cape, either in its own 
form, or in fome unknown or unfufpedled one. The 
fccond canfc of change is veiy comnnon : indeed its 
a^ll(wi may he dctc£^cd in almnfl cvei7 cafe of ilttr- 
alion in the colour of bodies. The green oxyd of iron, 
by combining w'ith oxygen, beentnes red ; und this red 
oxyd, when combined with prufTic acid, sdnnmg a blue 
colour, and with gallic acid a Idack colotir. 'rhe caufe 
* of this ehaiigc of colour, witen the compofiticn of a 
body changes, is obvious : every change of compofition 
muff alter the affinity, becaufc it muit of ucceilicy pro- 
duce changes in the fr/c, detifity, or figure of the par- 
ticles, or perhaps in all of (hefe. Now if the affinity 
of a body for other bodies be altered, it is natural to 
iuppufe tliat it will be altered alfo for light. Accord- 
ingly this hupprus in niuil iiiftanccs* It docs not, how- 
ever, take place cunflsntly, for very obvious reafoits. 

It may happen that the new denfity, liie, or figure of 
the aliiTcd body is Inch, as to render it ilill propel for 
attracting ihc very fame rays of li^lit which it formerly 
attracted. Juft as iron, after being combtned widt « 
certain <h)fe <jf oxygen, is converted into green oxyd, 
which ibll retains an affinity for ovyged. 

It Is evident from all this, that in f&oft cafes theper- 
marciH c of colour in bodies will depend upon tlie per* 
triauiiK c of their compofition, or on the degree of faci- 
lity with which they are a^ed upon by thofe bodies, to 
^94 of which they arc* expofed. 

Peiniincn- In the permanence of colour is of very great 

cy oi . i lfuu importance. Of what value is the l^auty of a colour, 
i'»c4c fugitive or liable to change tn^ 

’’ to I'onu other, lii all calcs, therefore, it is of coiife. 
cjuencc to attend to the fabtlancrs to which dyed cloth 
cxpofc'd, and to afeertain their adion upon every par- 
licuiur dyeing ingredient. Now the bodies to which 
dyed cloth is ahnoll contUntly expofed are air and /i^if s 
the combined a^lion of which has fo much ioHuence, 
that veiy few' dyes can refill it. 

It is evident that thofe fubfiances which have a 
ftrong affinity for oxygen cannot retain their coloiir^ 
provided they be able to take it from aCmofphertc aif. 

Thus the green colour (»f gKcn oxyd of Iron andof ia« 
digo is not permanent, becaufe thcic fubfiances readily 
abforb oxygen from air. In order, then, that a colour 
can have any permanence, the coloured body muft not 
have lo great an affinity for oxygen as to be. able to 
take It from air. 'rhoie bodies have in gcnerid the 
moll |>ci mauent colvmre which arc already fatursted with 
oxygen, and therefore not liable to abforb more. Such 
is the cafe with red oxyd of iron. 

All coloured bodns nic compounds t fome of thofe 
only excepted which Hill retain iin affinity for oxygen. 

Coloured bodies, ilincfoTe,arc compofed of feveral ingre- 
dients ; and in every coliuad body, at lead fome of the 
ingredients have a Ihoog affinity for oxygen. Now, 
before the colour of a body car be permanent, its in- 
gredients mull be combined together by fo ftrong affi- 
nities, that oxygen gui is unable to cKcompofe it by 
combining with one or more of iti ingreoients and tar- very fading 
rying it off. If this decompofition take place at once, tliis fubjedt aft( 
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it is iqspoffible for the colour of a body to have airy 
permanence. U it lakes place fiowly, the colour of the 


The aftlon of oxygen gas up- Colpuri. 
in bodies U miicli incrcafcd in particular circumftancea, 

Almofi all coloured bodies fire decompofed by oxygen 
gas by the affiilance of heat. Thus if wheat flour be 
expofed to the heat of 448", it lofes its w'hite colour, 
and becomes firft brown and then black. At this tem- 
perature it is decompofed, and apart, or even the whole 
«>f its hydrogen, combining with oxygen, flits off. Cloth 
is Icarcely ever expofed to fo high a temperature ; but 
there are other circumilances in which it may be placed 
which may ha^T a fimilar effc6t. Thus the adion of 
light feema in fome fnbfiancea to be funilar to that of 
he«it, and to facilitate the decompofition of the colour- 
ed matter by the combination of fome of its ingredients 
whhoxygeu^. 

Coloured bodies, in ordirto have permanent colours, 
mull not be liable to be decompofed by other fubfian- 
ecs more than by oxygen. For inflance, if ihry con- 
tain oxygen and hydrogen, thefe two bodies muit not 
be liable to combine together and form water, nor muft 
oxygen and carbon bt liable to combine and form car- 
bonic acid gas. Light fetms to have a tendency to 
decompofe many bodies in this manner, and even to 
cany off oxygen from them in the form of oxygen gas. 

Thus it renders the nitrat of filver black by carrying 
off part of its oxygen, and it reduces oxy-muriauc acid 
to common muriatic acid by the Cime means. • 

Thefe arc tbc caufes which induce a change in the 
colour of cclomc4 bodies, as far as they have been tra- 
ced } Ramely, the addition of oxygen, the abftraAion 
of oxygen, partial decompofitidn ^ fome one of their 
ingredient COmbiotnjg with oxygen, complete or partial 
decompofition by the ingredients entering imp new 
combitiationii witia cicb other. The coloured niattert 
ufed in dyeing mi very liable to thefe changes, becaufe 
they ire in gem^I^Xnin^ or vegetable fubtlancei of a 
very compound natttre, Qf Cwfe their ingredients 
have often 00 very ftrong affinity for each other, and 
tberefoit are very liable to decompofition ; and every 
one of the ingredients haa in jgeocnil a very ftrong affi- 
nity for oxygen. This renders the choice of pA^er 
polouiing matters Tor dyeiog a very important point. 

In older to have^per^aurncy, they muft not be liable 
to the above, changes, not to mention their being able 
dfo to witbftjsnd the aftion of foap, acids, alkalies and 
every other fubftance to which dyed cloth may be cx* 
pofed. .. '396 

It becomes therefore a point of fome confequence toMerLid oF 
be able to afeertaiu whether cloth dyed of any parttcis. afcertim- 
hr colour be permanently dyed or not. The proper nw- 
ihod of afoertainiug this is by a^lually cxpofiDg fuch ^ ^ 
doth to the fun and air; becaufe as thefe aVe*the agents 
to which it is to be expofed, and which have the moft 
powerful adfion, it is clear, that if it withfiaud them, 
the colour muft be confidered as permanent. But 
is a tedious proceft. Ilerthollct propoftd cxpofingfuch 
doth to the adion of oxy-muriatic acid ; thofe colours 
that withftand it being confidered as pcmiaiieor. This 
method anfwers io many cafes : but it is notd]way6*to 
be depended pn ; for it deftroys fome perr»ancnt co 
lours very >nd does not alter otlies which are 

^nt we ftiall have occalbn to refume* 
afterwards. ^9* 

Dyem divide colours into two claffe; ® 3 ®cly»/*^ni¥ifioiiof 
and tomfounii. The fimple colours s^rc thofe which colours. % 

cannot 
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i,. cannot be proJiivVjl I)y the mixture of ollur culouri. 
CicncTil. ifi number four. 

1. l*hie, 3. 

2. Yellow I Blacit. 

iSome add a fifth, f^rown ; but it may bo [)rodi!ced by 
combin'n|r two other'!. 

The compound colours are tliofe which Tiie produ- 
ced by mixing; togeth r any two fimplc colours in va. 
rioin propoTttons. 'Jdiey court itute all the colours ex- 
cept the four fimple and their various (hades. 

Thu! w'c have examined the nature of colours ; but 
we have ftill to explain the method of giving permanent 
colours to cloth. This (hall be the fubje^i of the next 
chapter. 

Chap. III. Of Dyeing in General. 

From the theory of colour laid down in the laft 
chapter, it follows, that permanent alterations in the co- 
lour of cloth can only be induced two ways 5 either by 
producing a chemical change in the cloth, or by cover- 
ing its fibres with Tome fubftance which poOefles the 
wilhed-for colour. Rccourfe can feldom or never be 
had to the lirft method, becaufe it is hardly poflibk to 
produce a chemical change in the fibres of cloth with- 
4)ut fpoiling its texture .and rendering it ufelefs. 'fhe 
dyerf therefore, when he wifhes to give a new colour 
to cloth, has always rccourfe to the lecond matbod, 
J)vc?ftuni ^ fubftances employed for this purpofe are called 

^ colouring matters^ otiijfe They ate for the moft 

{ art extradecl from animal tun! vegrtaih fuhjlancecf and 
ave ufually the colour which they are intended to give 
to the cloth. Thus a Uue cdonr b given to doth by 
covering its fibres with indigo, a Uue powder eatradled 
> : from* alhrub ; a red colour, by the. colouring matter 

4 extraded by water from an iufe& qiBcd cociincal, or 

399 from the root of a plant called madder^ 

. Do tiot re- 2. Mr Dclaval has pobliihed a very interefting fet of 
light, ^periments on colouring matters in the leicond volume 
of the Mancheiler Memoirs. He has proved^ by a very 
numerous fet of experiments, that they are all tranfpa- 
rent, and that they do not refe& any light, but only 
tranimit it : For every colouring matter which be tried, 
even when diflblved in a liquid, and forming a tranfpa* 
rent coloured folutioa, when feen merely b^y refleded 
light, was black, whatever was the colour of the mat- 
ter ; but when fern by tranfmitted light, it appeared of 
« Munch, its natural colour *. This difeovery, which Mr Drla- 
JMtM, a val has eftablilhed very completely, and to which, as far 
at lead as dye fluffs arc concerned, there are but few 
exceptions, is of very great importance to the art of 
dyeing, and explains levcral particulars which would 
otherwife be unintelligible. 

Since the particles of the colouring matter with which 
cloth, when dyed, is covered, arc tranfparcnt, it follows, 
that dl the light refletted from dyed cloth mull be re- 
ceded, not by the dye rtutf itfclf, but by the fibres of 
the cloth below the dye fluff. The colour therefore 
does not depend upon the dye alone, but alfo upon the 
previous colour of the cloth. If the cloth be hJach^ it 
SuppL. VoL. II. Pari II. ■ 
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ihrit we c.mnot I'yt* it aijy cf»l 't:i 
caiifi' as IK) !i-ht in th it carv; i:i i i-.-i.j . 11 'v 
IraiifmitU-d, wlmtcvi-r dy«‘ llii!!' we empl ‘v. Ii’ I’n- 
cluth w(.re icd, or lilii', or vili-uv, wc t unit* ii'.'Lii’. ’ t 
any 0)lnur cxcipl ; Wi-aiife an o 'ly u’d, i'v hi.. , 
or yllow ray.H vvea ullictcd. no ot*’.- r conl l he tra; ;‘- 
mitl.'d (.k). Mlikp the import 'iico nf ;i fii.c w'nr^. c-'- 
loiir when clotli is to receive ihci ; 'i ti.en m - 

fleda all the rays in abundarice ; and ilurifoie any 
lour may be given, by covenng it with ailjc il’.ti whie.'i 
tranfrnits only fome particiihii rays. 

3. If the colouring matters were nicrtly fprca-l ovcr’rJ «> m fl 

the furfacc of the fibre of cloth by the dyer, the c. l - 

produced might he very bright, but they couM not bv ‘ [Ij 
permanent ; becaufe tlie colouring matter would be ve- 
ry foon rubbed oft*, and would totally difappear whr.i- 

ever the cloth was waflied, or even barely expelled to 
the weather. The colouring matter, then, hiKvevtM- 
•perfeft a colour it pofteffctT, is of no v line, nidiT^, t ah’o 
adheres lb firmly to the cloth, that none of the fub. 
fiances ufually applied to cloth in o.der to dean it, .'v j. 
can difplace it. Nowthi» can only happ-n when ihcrr 
is a ftfong bttween the coionring naittr Jiul ilie 
cloth, and when they are adually combined io,;ctiier in 
CODfeqiietice of that aifinity. 

4. Dyeing, then, is merely a chemical piotcf^, and ' .in ^.. ly 
coiififls ill combining a certain coloining maf ter with 

the fibres of cloth. This proerf, (mh in no imlance 
performed, unlcfs the dye llurt'be firll itduced to it-, in- ’ ^ 
tegrant particles; for tlic attrai^tion of aggregation be- 
tween the partidcB of dye rtiiffi is too gi cal to be over- 
come by the affiuity between them and cloth, nnlefs 
they could be brought v^ilhin much fmaller dilhuvcs 
than is pofliblc, while they both remain in a folid form. 

It is neceflary, therefore, previoufly to dirt'olve the co- 
louring matter in fome liquid or other, which has a 
weaker affinity for it than the doth has. When the 
cloth is dipped into this folution, the colouring matter, 
reduced by this contrivance to a liquid Hale, brought 
within the atliaaiiig dillance ; the doth therefore ads 
upon It, and by its llroogcr affinity takes it fiom the 
folvent, and fixes it upon iifdf. l)y this contrivance, 
too, Ac equality of the colour is in fome meafurc lecu- 
redf as every part of the cloth has an opportunity of at- 
trafting to itfclf the proper proportion of colouring 
particles. 

The facility with which cloth Imbibes a dye, depends 
upon two things, namely, the affin.ty between the doth 
and the dye fluff, and the affinity between the dye fluff 
and its folvent. - It is dire6lly as the former, and in- 
vcrfcly as the latter. It is of importance to preferve a 
due proportion between thefe two afiiniticsj as uoon 
that proportion much of the accuracy of dyeing 'de- 
pends. If the affiofty between tlic colouring matter 
and the cloth be too gieat, compared with the affinity 
between the colouring matter and the folvent, the doifi 
will take the dye too rapidly, and it will be fcarce pof- 
fiblc to prevent its colour from being um;c|ual. On 
the other hand, if the affinity between the colouring 
matter and the folvent be too great, compared with 
4 that 


^x) Thefe remarks hold only on the fjppofiiiunp that the ce/jij/f of the furfacc is of the given cdourf which 
tu many inflanceB is not the cafe. 
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Dyem^ IQ that between the eolourlnff matter and the cloth, the 
Geiiy.t ■ not take the colc3iir at all, or it will 

take it very flowly and very f.ilntly. 

Wool has lh»* llronjreil afTinitv for ahnoft all cohiiir- 
inkij matters, filk ihc next cotton a eonlrhT- 

ahly weaker aflinity, and linen the weakill airinitf of 
all. 'rhertf >re, in order to dye cotton or lin':“n. the 
[!ye fhifT flin in many 'afeB he tlifhdved in a fiiMhoice 
for which it has a weaker aHinity than for the fid vent 
emplovid in the dyeinjr of wool or lilk. Thus we may 
life oxyd of iron irirolved in f ilpiuiric acid, in order to 
dvc wool ; hilt for cotton aiul lintii, it is better to dif- 
^ ^ folve it in act tom arid. 

N.ifnic «*f W^re it poHlhl.* to procure a rnffieient niimher of 

n\ui<Uiit6. coloiirinir matters liavinp;' a lt!on;r ai^nity for cloth, to 
anfwer all the niirpofcs ol vlyi in)j;, that art would be 
exceedingly limple and ealy. But this is by no means 
the cafe : if we excipt indl>TO, the dyer is fcaiTcIy oof* 
fi fre 1 of a dye ll iif which yields of itfelf a j»ood colour 
fiilfirii ntly permanent to deferve the name of a dye. 

'I'liis diiilciilty, which at firll hj'ht appears inftir- 
inoiintalile, has been obviated by a very ingenious con- 
trivam r. home fubflimcc is pitched upon which has a 
ftroiig riQ'inity both for the cloth and the cnioiiriiig mat- 
ter. This fiihflancc is previoiifly combined with the 
cloth, which is then dipped into the folulion contaimng 
the dye (InfF. The dye Iluff combines with the inter- 
mediate fnidlance; which, being firmly combined with 
the cloth, fecures the perinaneiicc of the dye. Sub- 
dances tmploytd for ihib purpolc arc denominated 
Iw/f ( Y ). 

'I’hc mod Important part of dyeing is undoubtedly 
the pioper choice and the proper application of mor- 
dant », as iipi>u them the permanency of almofl every 
dye depends, livery tiling which has been faid refpe^- 
.'ng the applicaiioii of colouring matters, applies equally 
to tlic application of mordants. They mud be previ- 
diftolved ill forne lupiid, which has a weaker affi- 
nity for them than the cloth has to which they arc to 
bo ^ipplied; and the cloth mull be dipped, or even fteep- 
rd, in this fulution, iu order to faturatc itfelf with the 
Iliurfhint. 

Alrnoil the only fuhdances ufed as mordlnta arct 
earths, metallic oxyd*!, tan, and oil 
V.arthy fi- l^f earthy nioidanis, hy far the moll important 
mordauc.s. and moil generally ufed is alumina. It was ufed as a 
mordant in vtiy eaily ages, and feems indeed to have 
been the very tirft fubitupce employed for that pur- 
pofe. Alumina ha:, a very llrong affinity for wool and 
for filk ; but its affinity fur cotton and Hnen is a good 
dcil weaker. 

It is ufed an a mordant in two Hates; either in the 
Hate iif alum, in which it is coinhincd with fulpliuric 
.icid and a little potafs; or in the (late of acetite of alu- 
mina, in which it is combined with acetous acid. 

Alum was employed as a mordant very early. The 
uncientA, indeed) do not fccin to have been generally ac- 
quainted with pure alum , they ufed it in that Hate of 
impurity in which it is found native ; of courfc it was 


ufed ill dyeing long before the nature of its ingredients Hycirijriia 
was undtrllood, and therefore long before the part 
which it aits was fufpected'. Indeed, it is but a very — 
fliori time finer the office which mordants peiform was 
fufpcCKd ; the fir(l perfori tint liit upon it was Mr 
K' ir ; he gave an account of the real iHe of mordants 
in his traullaiioM ol Ma(.cj'iLr’i» Dgliondi y, pubbthed in 

I y y I *. * M^c^er^ 

Alum, when ufed as .1 mordant, isdilfolved in w'ater,P* 
and very frequently a quantity »if tartar is dilJ'olved a- 
lung viith it. Into this folutioii the cloth is put and 
kept in it till it has ahforbed as much uhimiiia aR is iie- 
ceffiiry. It is then tikeii out, and for thr mod pait 
waOied and dried. It i.s now a good deal heavier than 
It was before, owing to the alumiii:i whicli has combined ^ 

with it. The tartar feivts two pnrpoiVs : the polafi 
which It contains combiner wiih the fulpliuric acid of • 
th^ alum, and thus prevents that very coriolive fub- 
ftance from injuring the textu»’c of the cloth, which 
otherwife might luippen ; the tartarous acid, 011 the 
other hand, conribincs wiih pait of the alumina, and 
forma a tartrite of alumina, which, is moie eafdy decom- 
pofed by the cloth than alum. 

Acetite of alumina has been introduced into dyeing 
(inctf the commencement of the 18th century; and) 
like many other very important improvements, we arc 
indebted for it to the ignorance of the calico prihtere,. 
who firft introduced it. As they did not lindcrHand 
the nature nor ufe of the mordants which they em- 
ployed, they were accuHomed to mix with their alum 
an immenfe farrago of fubflances, a great proportion of 
which were injurious iuflcad of being of fervk*e. Some 
ofie dr other had mixed with alum acetite of lead ; the 
good efFe^b of this mixture would be foon perceived $ 
the quantity of acetite was gradually iucreafed, and the : ^ 

other ragiedicots ptniued This mordant is how* 
prepared) by pouring acetite of lead into a folution oft'* ^7^* 
alum : a double decompofition takes place, the fulphu- 
ric acid combines with the lead, and the compound pre- 
cipitates io tile form of an infolublc powder ; while the 
alumiua combines with the acetous acid, and remaiiia 
dilfolved in the liquid. ^ 'This mordant is employed for 
cotton and linen, which have a weaker afEuicy than 
wool for alumina. It anfwcrs much belter than alum, 
the cloth » more eafily faturated with alumina, and 
takes, in confequcnce, bpth a richer aud a more per- 
manent colour. 

Bcfidca alumina, lime is fometimeH ufed as a mordant. 

Cloth has a ftrong enough affinity for it ; but in gciic- 
wd it dors not anfwer t) wvll, as it does not give fo .. 

good a colour. When iiied, it is either in, the ftate 
of lime-water or of fulphat of lime d iVolvcd in water. ^ 

7, Alinoil all the metallic oxjds have an affinity forMetldUe 
cloth ; but only two of them arc exten lively ufed as^^^erdanti^ 
moj’dsHitSy namely, the uxyds of tin and of iron. 

^ The oxyd of tin was firtt iiuroduecd into dyeing by 
Kufler(z), a Gentiiin chcmill, who brought the iiScret 
to London in 1543. This period forms an era in the 
hiilory of dyeing. The oxyd of tin has enabled the 
modem# 


(v) 'rhis term, impofcd by the French dyers before the aftion of mordants was underftood, fignifics hitere of 
:orroders. I'hcle bodiis wtie fiippofcd to ad merely by corroding the cloth. Mr Henry of Mancheiter hat 
propoffd to fuMlitutc the wnni for m.*nlitnt ; but that word is too general to anfwer the purpofe well. 

(z) Mr Delaval has fiippofed, that the Tyrians were acquainted with the ufe of tin in dyeing, and Mr Hen- 

nr 
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^JDfC’ng jn naodcrnfi greatly to fiirpafa the ancientB in the fnifudV of 
^ ^Oefera . their colours : by means of it alone, yc«r/e/» the brighti ft 
of all colours, io piodiic cd. The mctlioj of prochicing 
the ctlcbratcd purple dye of the ancients i« underliood 
at prelent, and the fhcll fifli which yield the dye llufl’ 
• arc found abundantly on the coaila of Britain and 
France ; bur no perfon thinks now of putting the an- 
cient mode in practice, becaufe inlniitcly more beatiii- 
ful colours can be prodiicid at a fmallcr price. Much 
of this fuptriority is owing to the employment of the 
OJtyd of tin. 

Tin, as Prouft has proved, is capable of two degrees 
of oxydation : The full oxyd is compofed of 0.70 parts 
of tin, and 0.30 of oxygen ; the feoond, or w ite oxycl 
» Ahu, de of 0.60 parts of tin, and 0.40 of oxygen The lirft 
Lto.x\vui Qjtyd a^^ foibs oxygen with very gieat facility evtn from 
the air, and is rapidly converted into white oxyd. This 
fait makes it certain, that it is the white oxycl ot tin 
alone which is the real mordant : even if the other oxyd 
were applied to cloth, as it probably often in, it muft 
foon be converted into white oxyd, by abforbing oxy^ 
gen from the atmofphtre. 

'Pin is iifed as a mordant in three ftates ; difTolved in 
ritro-niuiiatic «cid, in acetous acid, and in a mixture of 
fulphuric and muriatic acids, Nitro-muriat of tin ii 
thc«common mordant employed by dyeis. They pre- 
pare it by difTolving tin in diluted iiitiic acid, to which 
■a certain proportion of miiriat of fdda, or of ammrmia, 
is added. Pan of the nitric acid deconipofea thefc fahsi 
combines with their bafe, and feti the muriatic acid at 
liberty, They prepared it at firft with nitric acid 
ilone ; but that mode was very defedit ^? ; bccaufe the 
nitric acid very readily couverta tin to white oxyd, and 
then is incapable of difTolving it. The confequmce of 
which was, the ptecipitation of the whole of the tin. 
To remedv this defeat, common fait, or fal ammoniac, 
was very b)on added ; muriatic acid having the proper- 
ly of difTolving white oxyd of tin very readily. A con- 
fiderable faving of nitric acid might be obtained, by 
employing as much fulphuric acid tt is juft fcfficient 
10 faturatc the bafe of the common fait, or fal ammo- 
niac, en>ploY€d, 

When the nitro tnuriat of tin is to be ufed as a mor- 
dant, it is difTolved in a large quantity of water, and 
the cloth is dipped in the fulutioit, and allowed to remain 
till fufficicntly faturated. It is then taken out, and 
wafhed and dried. Tartar is ufually dilTolvcd in the 
water along with the nitro-muriat. The confequence 
of this is a double decompufition ; the nitto-munatic 
acid combines with the potafs of the tartar, while the 
tartsrous'acid diirolvcs the oxyd of tin. When tartar 
is ufed, therefore, in any confderablc quantity, the 
mordant is not a nitro-muiiat, but a tartrite of tin. 

Mr Hauffman, to whom the art of dyeing lies under 
numerous obligations, has propofed to fubftitute acetite 
of tin for nitro rouriat as a mordant for cotton and li> 
nen.. It may be papared by mixing together acetite 


(Jn 

(»f lead :inil nitio of tin. 'I bis mordant is prc- Bycing in 
ft ruble for tliifc fliilTs ; bctaulc it is nuicb mure 
dirompoftd than the nitro r^niriat f . j. 

lb Lancroft has j)ro|ii»i\.rl to fubllitnte a folutiun of x»x. 
tin in a mixture of fiiljibuiic aiid muriatic acid, ii.llmd 1 
of nitio- muriat of tin, as .1 mor b.:it for wool. 
mordant, be informs \is, is nmeh tluMper, and e(]u:il!y 
tilicacious. It may be j.iipirecl b> diniiKiiig lornc- 
what Iffs than one part id' tin in two pr.it-; of Idlpliuric 
and three of muriatic acid, at tlie of ro ' ctnlra- 

tion at which thty are commoiil} (old ir. liii-, couiiti\ j,. J Tja -//’, 
This mordant, like the otlurs, mull be diiloKcd in ab 
fufficient qinutity of waltr, iiK.idirto he uf.d 

Iron, like tin, is capable of two ut oxy*^- 

tioa ; but the green oxyd aliforbfl oxy,;f ii lo rcidily 
from the almof|.heie, that it i.» very fi>..u cuuvLituI in- 
to the red oxyd. it is only this lull ox)d wliicb is 
really iilcd as a mordant in dyeirg. I he ;'.i*ei:n n\)d is 
indeed fometimes applied to cloth ; but it very f'omi ab- 
forbs oxygen, an^ is converted into tlie red ox)d. I'lm 
oxyd has a very llrong afllniiy for all kinds i»f cloth. 

The permanency of the iron Ipots on linm ai.d cotton 
IS a fiiflicient pioof of this. As a mrji Jant, it Is iifld 
in two Hates; in tfiut of fnlphai ot it on, uuJ acetite of 
iron. The tirll is commonly uftd for wmJ. 'I lie frilt 
is dlffulved in water, and the clotli dipped in it. It 
may be ufed alfu for cotton ; but in moil calci acetite 
of iron is preferred. It is prcjiarul by diffolving iron, 
dr its oxyd, in vinegar, lour beer, ^c. ard the lunger 
it is kept, the more is it preferred. 'J’hc rc.ii'on i-., that 
this mordant fucreedt» bed when the iion is in tlic it ate 
of red oxyd. It wMidd be better then to oxjdate ihc 
iron, or cun vert it into rult, before uling it; wliiih 
might calxly be done, by keeping it for foint time in a 
moift place, and fprinkling it occalionally with water. 

Of late, pyrolignous acid lus been intioduced inlicad 
of acetous. It is obtained by dillilling wood or tar. ^ 

8. Tan, which has ban aheady defcribed in the ilrft 
part of this article, has a very llruug afrmity fur clftli, 
and for feveral colouring nia!ter;i. It is tlitrfrv)re very 
frequently employed as s murddut. An infuiioti of r/ur 
galh, uroF fumach (a), or any other fubitance contain- 
ing tan, is made in water, and the cloth is dipped ;n thin 
inruiion, and allowed to rcmHin till it has ablorh' v! a 
fufficient quantity of tan. Silk is capable of abfo' bing 
a very great proportion of tan, and by that means ac- 
quires a very great incrcalc of wtigla. Maniifactunrs 
fometimes employ this method of incieafing the weight 
uf filk 

Tan Is often employed alfo, along with other moidants, ut^ u. 10/ 
in order to produce a compound mordant. Oil is alio 
ufed for the fame purpole in the dyeing of <ottoii and 
linen. The motdaiii.i, with which tan moll frcqutnlly 
is combined, arc aluniina and oxyo of iron. . 

Uelides thefe mordants, there are levcral other fid)- 
ftances frequently ufed as auxiliaries, either to facilitate lUno. 
the combination of the mordant with the cloth, or to 
4 H 2 alter 


ry has declared himfelf of the fame bpinion. But his reafoning, as Dr Bancroft has (hewn, proceeds upon a 
miftake. He fuppofes that tin is nectary for the produdtion of red colours. 

(a) Sumach is the thus coriaria s a (hrub which ia cultivated in the fouthem parts of Europe. Its (hoots 
•re dried, and afterwards ground to powder ; in which ftacc they are fold to the dyer and tanner • 
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P'MGj f .'liter llic fl a k of colo ir. Tlic chief c f tliefc arc, /iff- 
^rtn^. iiii/i,\' ! j /,.iJt x-f'H’tK'r.fi fiil/f fill Limih'jfii.iCf Ju!^^ha/ or 

y j iixitil' I f ^ 

M.,ril:»nrs 9. fU•.e.n’^ i.ut lender llic dye peimanent, 

ii ihirnce on llie i<*lour pio- 
cl.ictd. 'l lie laiiK c« man tr produces very dif- 

fer! nt (lu!>, iMeouiinjf as ilie mordant i.> chang'd. Sup- 
])(ili., tor mlhiint, ihai the cidourint* iiiattei he cochi* 
iicrtl ; if we lift the ahmilnoM}) m(nd<>nt, ihe cloth will 
acipine a cMnir.n r »in ; hut llie oxyd of ntm pro- 
<‘!uceh with It a black. 1 licit in^ked, might 

natmi-liy Iravt bun txpttltd : for fjiiee the colour of 
a dye lliifl’ dtpends upon it., ail'iiiity for light, every 
new combination into vvhhii it enter.*-, hav ng a tenden- 
cy to alter ihele alTmitiis, will natiuallv give it a new 
colour. Now, in all cafer., the colouring matter and 
mordant combine, together : the colour of the clothe 
then, muft he that v^liieh the pailicKr. of the dye and 
of the nu>.*^d.i!it, i^lnn thus combined together, exhibit, 
indeed fomc mortianlfi may be confidered in the light 
of colouring matteiB Mh a.s they always communicate 
"a particular colour to cloth. *1 hus, iron communicatea 
a brown colour, and iron and tan together conditute a 
hlnck dye. 

In dyeing, ilicn, it is not only neceflary to procure 
.j moidaiit, which liaa a fufTiciently drong afEnity for 
the colouring matter and the cloth, and a colouring 
jT'.nttr winch pofTcfl'es the wiflitd-for colour in perfec- 
tion, we mnU procure a mordant and a colouring mat- 
ter of fneli a nature, that when cumiined iogeihtr 
they nv.dl pofiefs the wlHicd-for colour in perfedion. 
It is evident, loo, that a great variety of colours may 
be produced with a bugle dye (luff, provided we can 
change the mordant fiiHiciemly. 

Ur.w 'ip- 1-very thing which tends to weaken the affinity 

I lied. between the mordant and the cloth, or between the 
mordant and the colouring matter, and every thing 
whkh tends in any way to alter the nature of the mor- 
dniit, mull injure the pcrmanency^ cf the dye ; becaiife, 
whemver the mordant is deflroycd, there is no longer 
any thing to caiife tiie dye Ihifl co adhere ; and when 
its iMtiire is altered, the colour of the dye muff alter at 
the fame time. All the obfervations, then, which were 
made in the laff chapter, concerning the nature of co- 
louring matters, and the changes to which they arc 
fubje^t, apply equally to mordants. Thcfe fubftances, 
indeed, are fcarcely liable ihemfelvcs to any alteration. 
They are of a much more iimjdc nature, in general, 
than dye (luffs ; and thcicfore not nearly fo liable to 
dccompobiion. But when the colouring matter itfelf 
is altered, it comes to the fame thing. Its affinity for 
the mordant being now deffroyed, there is nothing to 
retain it. 

As the permanency of a dye depends upon the de- 
gree of aiTinity between the mordant and the colouring 
matter, it is clear that a dye may want permanency, 
even though it rcfitl the oxy muriatic acid, and all the 
other faline tells propoled by chemiffs. Thefc fub- 
llances may happen to have very little aftion on the 
dye Huff, and vlicriforc may not affeCl it; yet it may 
foon diiappear, in confcqucnce of its wautv f affinity for 
the inotdant. 

1 1, 'riic colounng m«tter with which cloth is dvid, 
dot^ not cover every portion of its lui tare ; its particles 
attach thcmlclvcs to the cluth at certain diftanct'e from 


each other : for cloth may be dyed difftrent (hades j” 

the fame cohuir, lighter or darker, mcn ly by varying ^ 

the quantity of colouring matter. With a fmall quan- 

tiiv, the (hade is light; and it becomes deeper as the L3yc-i)uffii 

o’lantily increafes. Kow tlui would be impoflible, if do not 

liic c!jc Huff covered the whole of the cloth. 

has demon fl rated, that colours are rendered faint when 

the rays of light which occafion them ate mixed w'iihdoth. 

white rays* Con(£(|UciJily, from cloth dyed of a light 

fliadc, a conlideiable quantity of wl ite rays paffts off 

uncliangtd : but this could not be the cafe if the (luff 

ufcrc covered with coloured matter ; becaiife all the 

white rays would be decoinpofed as tliey pafs thi-ough 

the colouKd matter. Therefore, in light (hades, the 

colouring matter does not cover tlie cloth ; its particlca 

adhetc to it, at a certain dillancc iVo.m each other, and 

from every part of the cloth which is uncovered, the 

white rays pafs off unclianged. Even when th^ (hade of 

colour is as deep as poifible, the colouring particles do 

not cover the whole of the cloth, but are at a certain 

diftance from each other. This diilance, undoubtedly, 

13 diminKhed in proportion to the deepnefs of the (hade ; 
for the deeper the (hade, the imaller is the number of 
white rays which cfcape undecompof 1 ; the more, 
therefore, of the furface is covered, and, confequently, 
the fmaller is the diffance at which each of them is 
placed. A (hade may be even conceived fo very deep, 
that not a particle of white light efcapea the adion of 
the colouring matter ; in which cafe, die diffance be- 
tween the particlea of colouring matter could not ex- 
ceed double that diffance at which a particle of matter 
is able to ad upon light. 

That the particles of colouring matter, even when the ConJwund 
(hade is deep, are at feme diffauce, is evident from this colo^ 
well-known fad, that cloth may be dyed two colours at 
the fame time. All thofe colours, to which the dyers give 
the name of compound, are in fad two different colours ap- 
plied to the cloth at once. Thus cloth gets a green colour, 
by being firff <^ed Bfue and xhtnyellow* The rays of 
light that pab from green cloth thus dyed arc blue and 
yellow ; by the mixture of which it is well known that 
green is produced, In this cafe, it is clear, that each 
of the colouring matters performs the very fame office 
as if it were alone ; and that the new colour is not pro- 
duced by the combination of the two colouring mat- 
ters. That part of the white light, refleded from the 
cluth, which paffea through the blue colouring matter, 
is decompofed, and the blue rays only tranfmiticd ; and 
that part of the white li^it which paflee through the 
yellow colouring matter is alfe decompofed, and only 
the yellow rays tranfmitted. It is clear, tlicrcfofe, that 
both of the colouring matters equally cover the naked 
fibres of the cloth ; confequently the one mult be pla- 
ced in the intervals of the oriier: wherefore the par- 
ticles of each of the colouring matters are at feme di- 
fiance. Now the fame effed happens how deep foever 
the (hade be; and it makes no difference whi^h of 
the two dyes be firft given. Nay, if one of the dyes 
have a ftrong affinity for the cloth, and the other only 
a weak affinity, tl^e latter will foon tlifappear, and leave 
the cloth of the Iffeur which the firlt dye gives it. 

The difference, then, in the (hade of cidour, and alfe 
the compound colours which cloth may receive, depend 
entirely upon the diffance between the particles of the 
colouring matters attached to the cloth, and the pofSbi- 

lity 
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Blire. lity- of prrily filling i;p llie Intervals, cither with the 
tame rolfivirinj;* matter, or with a different one. 

'f'hiis wc have taken a view of the iheoiy of clyehg’, 
88 fa-, at haft, as it is at prefent iindciilood. It u- 
rmins for us (lill to j;!vc an account of the panunlar 
-ma^’iicrhy which each of tljc colours is irroaited to 
cloth. This ihali be (he fuhjcd oi the three lollnwin^r 
chaf>ter3. In ‘he we (hail treat of the manner of 
dyeing the fimplc coloins ; in the jhond^ ot tlyeinj;^ the 
comuourd coIouTfi ; and in the M/W, cf d)tii;^ cloth 
partially fcveral diflVrent colours at the. fame time, or 
of that branch of the art of dyeing which is known in 
ibis country by the name of caluo priming. 

Chap. IV. Of Dyeinc Simple Colours. 

% 

The colours denominated by dyers fimple^ hecaufe 
they arc thl* fouiuUtion of all their other proceffes, are 
four; namely, i^, blue; — 2r/, ycliow ; — red 
4//*, black. To ihd'c they ufually add a lifth, under 
the name of rooty or browm colour. Thcfe (hall form 
the liibjed of the following fediions. 

Sect. L Of Bi.uk, 

I, Thf only colouring matters employed in dyeing blue 
are nv^ad and indigo : attempts, indeed, have been made 
to dye with prufliat of iron ; but thefe attempts have 
hitherto failed. 

J. The ifatis tinthnay or woaJy is a plant com- 
monly enough cultivated in this kingdomi and even 
found wild in fome parta of England. It is of a yel- 
lowilh colour* Some perfons think that it \^as tkia 
plsnt with which the ancient Britons ftained their bodies, 

, to make them appear terrible to their enemies. When 
arrived at maturityp this plant is cut down, washed, 
dried hadlly in the fun, ground in a mill, placed in 
heaps, and allowed to ferment for a fortnight ; then 
well mixed together, formed into balls, which are piled 
upon each other, and expofed to the wind and fun. In 
this (late they gradually become hot, and exhale a pu- 
trid ammoniacal fmell. The fermentation is promoted, 
if necefTai y, by fprinkling the balls with water. When it 
has continued for a fufficient time, the woad is allowed to 
fall to a coarfe powder. In this (late it is fold to the dycra. 

a. Indigo, is a blue coloured powder extrafted from 
the indigofira tinfJoria, and fiom fcvcrtl other fpcciea 
of the fame genus of plants, which are cultivated for 
that purpofc both in the Bail and Wed Indies. 

When the indigofrra has ariived at maturity, it is cut 
a few inche<< above ground, placed in drata in a large 
veflfcl, and covered with water. The plants foon ac- 
quire heat, ferment, and difeharge abundance of Carbo- 
nic acid gas. When the fermentation is far enough 
advanced, which is judged of by the palenefs of the 
leaves, the liquid, now of a green colour, is decanted 
into Jarge flat veffelR, where it is conltantly agitated till 
blue flocciilx begin to make llieir appearance. Ij'mc 
w;*ter is now poured in, which caufes the blue flocks to 
precipitate. The colaurlcfs liquid is decanted off, and 
the blue fediment pouied into linen baj^. When the 
water has drained from it (ufficicntly, *8 formed into 
fmall lumps, and dried in the (hade. In this (late it 
w fold to tlie dyer under the name of indigo. 


Dr Roxboiirgh, wdio firft drew the attention of ma- 
nufaC^u-trs to the mriuor tintlhrium, a tree vciy com- 
rron in InJojljii, from ilie leaves oi which indigo may 
be extrd(Jted with minh advantage, has given a inucli 
Jhojter meiliod ol i'bl. lining that pigment. *i‘hc h ives 
ait k^pt in a c«>pptr full of water, liipporlerl at the 
lemperatmc I't i6o“, lii! lliey affumc a yellowilh hue, 
and the liquid acquire a deep green colour. 'I'lie li- 
quid is then to be drawn off, apjtatid in the ufnal man- 
ner, till the blue tloccula: appear ; and tlicii the indigo 
is be precipitated with lime water ^ lijt 

This proctfs, which iuccceds equally well with the* 
indigofera, flu ws us that the plants, from which indigo 
may be extra^led, contain a peculiar green pollen, lo- 
liible in water. The intention, both of the ferrnt illa- 
tion of the common method, and of the fcalding, ac- 
cot ding to Dr Roxbourgh's method, is merely to ex- 
trad this pollen. Mr Hauflmari (irll flicw'cd, that this 
green bafi*! of indigo has a lirong affinity fur ux}gtn ; 
and the fubfequent experiments of I^rs lioxbouigli and 
Bancroft have confirmed his ohfervations, and put them 
beyond the reach of doubt. It gradually attrad-s oxy- 
gen from the air; in confequeiicc of which, it acquiieB 
a blue colour, and becomes iiifoiublc in water, i he 
agitation is intended to facilitate this abfoiption, by 
expofing a greater furface to the adtlon of the air. The 
lime water, by abforbing a quantity of carbonic acid, 
with which tlie green polltn fetms to be combined, 
greatly facilitates the feparatton of the indigo. 

The method of preparing indigo, and of appl)ing i* 
to the purpofes of dyeing, feems to have been very 
early known in India. But in Europe, though it bad 
been occafionally iifed as a paint its importance as a « /. 
dye fturF w»as not undcrflood before the middle of ibel. 3^^ 

1 6th century. It is not even mentioned in the Plicthoy 
wliich was publiflied in 1548. At that period, then, 
the ufe of indigo mud have been unknown to the Ita- 
lian dyers. The Dutch were the people who f’ld im- 
ported it from India, and made its importance k.».t)wn 
in Europe, It was aftcrw'ards cultivated in Mexico 
and the Weft Indies with fuch fuccefs, that the indigo 
from thcfe countries was preferred to every oiJur. In 
confcquencc of this preference, they (ujiphed almui 
the whole of the Europe uii market. But within their 
few years, the £ail Indian indigo, owing entiidy to 
the enlightened exertions of fome of our own ecjuntry. 
men, has recovered its character, and is now iinpoitLd, 
in very conlidcrablc quantities, into Britain. 

The indigo of comrotrcc lias difFertnt (haeV.s of 
lour, according to the nianncr in which it has been 
pared, and the proportion of foreign fubilancch with 
wliich it is mixed. The principal (hades arc copper 
colour, violet, and blue. 'Ehat indigo, wbuli bis 
the fmallell fpecific gravity, is always moll elleemtci ; 
bccaufc it is molt free from impurities. Beigman i ^ 
found the purdl indigo of commerce which he 1 r .!il jC 
procure, compofed of 

47 pure indigo^ 
t2 gum, 

6 rcfin, 

22 earth, 
ijoxyd of iron. 


(b) Prouft Informs us, tliat he found magncfia, even abundantly, in indigo..— four. 111. 325, 
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Puve h I'nfol'ible in wrjti’v, -.ilvCiiH)!, Tllifr, 

aiid oils : luill.d alkiliih iior tarthfi have any aClion on 
I* ; iionr of tiif iMvh hithcrio tried have any * ifcel on 
it, exc rpt ihr nitrie and fnlphutic. Nitrie a.iii very 
foon <• Mivi rl j it i: to a diity white eoloiir, and at lali »le- 
I oinp. It eompleuly When the ;u id is euiccen. 
liaud, ii even irl;, fire to the indlj^o (r) ; uhen it 13 
diliili-ih 'he ind’j^o beconus brox n, er)il-ilfi inalvt. thttr 
a] e, reieniblin^f ihi.ie of oxalie and turtJ»‘on3 

d tlu-M* rennnns behind, .difr i!*e aei 1 zntl the 
eve waflird oil. .1 vih. id liildiiinef, (d a very bit* 
ttr and poUvirin^ iii«niy ot the jjropeiticfi ot a 

n-fm f. 

C't.iu’i ntrated fidplinrie aeM difTolves indicti !cad*lv, 
and nun'h iaai it- * \olvid. The iainrated lohition is 
c and ew d tjiKiitly Hkk ; but it fTuiineft a deep 

bine i.ihMii wlun dilined with water. Tliu iolution is 
well ki 'ovii In ( nnineu’e iiiuler the name of Utjuul bluf, 
Jlancioli h 1 pjvLi] it the name of uf ind’gu, Du. 
ri-i;.; t:.l It.hii.on ot llit ind.igo, Uniie lulphuruos acid, 
undlnDi hjdropen are ev'dvedj., and the bine 
udo'ir of ilie imli,;o ih inneh lieii^htened. Thefe fa^^8 
h vf h<! I'ai'Liolt to InoTX'lc, that the indigo, during 
it - lolinn'ii eooihinifi with an additional quantity of 
<>x\ til *. Th'^ thtiy poHil 1) l.e flic cafe, bnt the phe- 
rk'ir. aie not fidiieunt to elh;bliili it : for the by- 
' 1 ' It. and. lnl|/ui:ious acid evolved may tiwc their 
iv)’ ii jIju.i. nut to the luHi^'ii of the fiilphiiik: acid on in- 
I.iit i.j)on the i*npnriiies with wdiieh it is always 
ndx'd; and the imp' ive-.-ent of ’he colour may be 
oi^Ii v; ko th'* ahi« nee (*1 ihife iii.pui itics. The caibo- 
iMi.i v\ hxvd i''kdie piee.lpitatc llowly from iulphat of 
;m .. ijliu* ruloiiiid ]M)wd.tr, .vlneb |Hi{leflV8 the pro* 
periiLh (d indigi* ; Inu ir ix f.-lulde in moH acids and in 
iilkidi.'i J'nre alk4.l.e{i dellioy the c<ilunr ard proper 
iKV lit lulphdt ot nuilgo : they dcllioy .dfo piecipitated 
inilip,n y. I he fw luets give lome pndwhiUty to 15an- 
ei’oti's opinion ; but they do not illabhlh it; becaufe 
ilic li.lh ruices beivvieil co.nmou and preeipitated indi 
go may depend metely on the Hate of gix'aitr minute 
neis to w'liieli it is iidneed, which prevents the attrac* 
lion (jf aggregariini from oliHnicling the action of otlirr 
hollies. Lven liltea, when newly prceipilaled, is iolublc 
in manv m< iiflrua. 

Indigo lias a very ilrnng alFim'ty for wool, filk, 
n til'll, r.iid linen. Kvtry kind of elolh, therefore, may 
Ik. dseil with it, without the alVdlancc of any mordant 
\ h lie w r, 'file Cidour ih.Uo indneed is very peimancnt ; 
Ke. ute tl c indigo is already lalurated with oxygen, 
and beeaufe it u> not luihle to be decompofed by ihofc 
fvdilhuice.s to the action whiidi the cloth is expofed. 
j'ut it 0.411 only he .ippliid to cloth in a Hate of fulu' 
lion ; and ihe only lidvent known bu'ftg Inlphuric acid, 
it wtmld licni at full fight tint the lulphuric acid fo- 
lution i^ the only Hate m which indig can be employ 
ed as a dye. 

'J'he fnljihat of indigo is indeed often nfed to dye 
wool and fi'k bine ; but it can fcarcely be applied tc 
cotton aiid linen, becaufethe afbr.ity <.f thefe lubitanees 
for indigo is not great enough to enable them readily 


SUBSTANCES. I'art JIl 

to dccompofe the fnlphst 'fhff cdour given by ful- ufuc, 
phat of indigo is exceedingly bcantibd : it is kiiow'ii by " 
the name ot iJaxoii blue ; becaufe the proccls, which ^ ' 
was dilcoverecl by coimccllor Ihirlli in ly-P* was firll 
carried on at Croflaihayn in Sa.Koiiy. The method 
f the original inventor vas very complicated, from the 
great minditr of ul -Icls ingredients which were mixed 
with the Julphal. but thtfe ingredients were gradually 
h.id afide, and the compohtion fimjilificd by others, af- 
ter the nature of it, which was for forne lime kept li- 
cit t, became known to the public. Tiie bell proctl's 
is tli.ii of Mr Podnirr ,, 

One part oi indigo ib to b? diflolved in four parts o\ f.tre C.Ut di 
Concentrated fulohuiic acl.l ; t<i the lohition one part^'* 
oJ dry caibonat of polaib is to be added, and then it isf* 
to be dihiUd with ciglit times its weight of water. . - 
J he cloth mull be boihd for an hour in a lohition, con- 
taining five parts of alum and three of tartrfr tor every 
32 pans of cloth. It is then to be thrown into a wa- 
ter bath, containing a greater or fmaller propo-tion of 
the diluted fulphat of indigo, according to the Hiade 
which the cloth is intended to receive. In this bath 
it mull be boiled till it has acquit ed the wiHicd for co- 
lour. *f'he alnm and tartar are not iiii ended to ad aa 
moidants, but to facilitate the decompolition of the 
iulphat of indigo. Bergman afctrtainrd that alum pof-* 
fefles this property, 'rhe alkali added to the lulpliat 
anfwcrs the lame purpofe. Thefe iubllances, alfo, by 
faturutirg part of the fulphuric acid, ferve, in fume 
tneafute, to prevent the texture of the cloth from being 
iujured by the adion of the acid, which i§ very apt to 
happen in this proctfs. . 

4. But fulphM of indigo is by no means the only fo- Methi^ of 
lotion of that pigment employed in dyeing, by fardycinir by 
the moll common method, and indeed the only method 
know'll betorc 1740, is to deprive indigo of the oxy^" 
geu to which it owes its blue colour, and thus to re% 
dace it to the ftate of green pollen ; and then to dif- 
folvc it in water by means of alkalies, or alkaline eaiihs, 
which in that Hate ad iipon it very readily. Lidigo 
is precifcly in the iUte of gieen piHlcn when it is iiill 
extraded from the plant in the fcalding procefs de- 
fetibed by Dr Roxbourgh. If, ihcrcfoit, there were 
any method of Hopping Ihort here, and of fcparatiug 
the pigment while it retains its green colour, it would 
be precifely in the ftate belt adapie»l for dyeing. No- 
thing nM»re would be ntceflary but to dilToive it in wa- 
ter by means ol* an alkali, and to i.ip the cloth into the 
folution f . 

But as indigo is not brought home to us in that Hale, ' * 

the dyer U uii.ier the ncccfliiy of undoing the lail part 
of the indigo maker*s procefs, by leparaimg again 
the oxygen, and tefloring it to its original green co- 
lour. 'Two different methods are employ eel for this 
jnirpofe. The firll of thefe methods is io mix with in- 
digo a folution of lome iubiiance whiih has a H.-ougcr 
ailiiiity for oxygen than the green bafis of,mdigo. 

Green oxyd of iion for irllante, and dilfcicnt metallic 
fuiuhurets. If, therefore, indigo, lime, and green lul- 
phjt of iron, iiiixtd togelher in water, the indigo 
“ gradually 


(c) The combnftiuii of indig.> by nitiic acid, of ttic denfuy i.ja®, was firft publi/hed by Mr Sage ; but 
Woulfc'appeais to ha\c obfcivcd the fail before him, and to have pointed it out to Rouclle, who Ihewed it io 
his ledurcs. Prouji^ Nuhl/cn's 'Jour. III. 325. 
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gradually lofes Ita blue colour, becom.*fl green, an<l is 
diflblved, while the green oxyd of iron i^ converted in. 
to the red oxyd, The manner in which thefr changes 
take place is obvious. Pa’-t of the lime dccompofes 
the fiilphat of iron ; the green oxyd, the irillant that it 
is fet at liberty, attrarts oxygen from the indigo, dc- 
' compofes it, and reduces it to the Itate of green pollen. 
This green pollen is immediately diffolved by the ac- 
tion of the rell of the lime. In like manner, indigo ia 
difl’olved, when mixed in water, with pure antimony 
and potais, or with fulphnret of arfenic and poiafn. l\)r 
thefe intcrciling fadts we arc indebted to Mr Hau^^^ 
man. 

The fecond method is to mix the indigo in water 
with certain vegt table fnbftances which readily undergo 
fermentation. During this fermentation, the indigo is 
* • deprived of its oxvgen, and diflfolvedby meansof cjiiiek- 
lime or allcali, which is added to the folution. The 
firll of thefe methods is ufually followed in d\clng cot- 
ton and linen ; the fccond. in dyeing wcud and fdk. 
Howtnin In the dyeing of wool, woad and bran arc com- 
diirc X hlurmonly e.nplo' ecl as vegttable ferments, and lime as the 
colmroii folveiit of the green bafe of the indigo. Woad con- 
• tains itfelf a colouring matter precilVly fimilir to in- 
digo ; by following the common proccla, indigo may 
be extra^cd from it. In the ufual ilate of vi oad, when 
purAafecI by the dyer, tlte indigo which it contains is 
probably not far from the ftate of green pollen. Its 
quantity in woad is but fmall, and it is mixed with a 
great proportion of other vegetable matter. Before 
the introdudion of indigo into Europe, woad alone 
was employed as a blue dye; and even as late as the 
1 7 th century, the ufe of mdigo was reftrided in differ- 
ent countries, and dyers obliged to employ a certain 
quantity of woad (d)« But thefe abfurd reilriAions 
were at laft removed, and woad is now fcarctly ufed in 
dyeing, except as a ferment to indigo* The blue co- 
louring matter, however, which it contains, mail, in all 
cafes, contribute confiderably to the dye. 

A fufficicnt quantity of woad, mixed with bran, is 
put into a wooden veffel filled with warm water, wl^tfe 
temperature is kept up fuiScieotly to enfure fermenta- 
tion. Afterwards quicklime and indigo are added. The 
indigo is deprived of its oxygen^ and diffolvcd by the 
lime. When the folution is complete, the liquid has ft 
jpretn colour, except at the furface, where it is copper 
coloured, or blue, becaufe the indigo at the furface 
abforbs oxygen from the air, and affumes its natural 
coUrur. 'I’he woollen cloth is dipped in, and paffad thro* 
the liquid as equably as poflible, piece after piece ; thofe 
pieces bying hrft dyed which are to sffume the deepeit 
ihade. No part of the cloth fhould come in contadt 
with the fediment, which would fpoil the colour. When 
the cloth is hrft taken out of the vat, it is of a green 
colour ; but it foon becomes blue, by attrading oxygen 
from the air. It ought to be carefully wafhed, to car- 
ry*off the uncombined particles, 'i'his folution of in- 
digo it liable to two inconveniences : i. It is apt fome- 
times to ruu too faft into the pulrid fermentation : this 


may be known by th? putrid vapours which it fxh 
and b} the difjppcailng of the cpccn tolunr. 
lUte it would loon dtilrov the in lijp) t'j' • . 'I'ln; 

inconvenience is rcnc .it ! by ic'd-'n r more lime, whiJ\ 
In.s the propcify ot rn ider.iriii;’ r>n'“rcrc'‘nl ten leu- 
cy. 2. Sometin-i«8 ilie tmnentation ;pu'i t'n 
guiflly. This dch\^l is amnlitd by .ifldlii;r moic 
nr wotid, iii ui'tlcr to diminiih the p uporlion ol' qn'cle- 
lime. 

6. Silk is nfiudlv (Seil blue bv :hc fnllowi.i:; pro ; 
cefs : Six p.irts of brio, and Cw nl' iml wo, with .Ktily 
one part < t rnafldtr, arc Itirrcii into a lidVi.-iMit fin ■ . 

ty of water, in whicli fix parts of coimnon pn. -hut 
commerce in ililTolvcd. *fhc Inpiict i^ k pi at .i unipe- 
raturc proper f.r fermtntalio!*. When ibe b .1 . >», d. - 
pMved of its oxygen !'y the fciinei. union, lii'i Mw l 
hy tlie potalj, the liquid affnnic.-i a gretn enlo'ii 
fiik, pi'cvioudy well fconred, is put into the folution ir: 
fmall quantities at a time ; then wrung out of i!i 'kC, 
and hu.iu up in tiie open air, till the ;pten colom v. hn b 
it has at iii ll Is changed into line. Ily this m tlsi..:, 
filk can only he lua.ie to lecelve a light Mi i ef 'oio 
Tn order to give lilk a dark M'le, it mull pKv,«)»;i'\ i- - 
ccivc what is ca’led a gionnd eiduiir: that Itf, be r»!i v i 
ly dyed forne other etdoiir. A particular kind, o' u I 
dye-iluff, called .VI k/u/ ( l), is cunimonly tmplo^ejf'.r 
this pnrpofe. 

The madder employed in the above prr)c\r3 m'’), at 
ftrft light, appt.ir liqKrfliioiis ; it fleins, howewi, to 
contribute fonn thing to the colom'. 

7. Cotton and linen are dyed blue by the folioveipj ( 

procefa ; (Jnc pan of i.m* pail of gm-fi 

of iron, and two paita of tjiui.klirne, a*e iliried n-io a 
fufficient quantity of water. 'The fohdon is :ii ' lil 
green, but it gradually aliumes a yelh^w colour, .t d -u 
lurfacc is covered with a (bluing copper colon* i'’ pel- 
licle. The cloth is to be idlowcd to ren aln in the Ivdiu on 
for five or Jix minutrs. Wben taken out, it has n y How 
colour ; but on exjx'fupc to the atniorphere, ic icon br- 
comcv green, and then blue, in cfmfequrnce f»f tli- d)- 
forpliou of oxygen. 'The indigo, in this proetfs. btnv. 
to be deprived t>f a greater qiiantily of i*xygi !i than i-; 
nvceffaiy to rtdncc it to ihe date of greni pi'Iiui i*[i- 
Hauffin.m has ohftrved, that the ch/th acquires a nuich 
deeper colour, provided it be plun;.'e-d, the ml! ant i’ i> 
taken out of the dyeing vat, into water .n ididated -Airb 
fiilphuric acid. It is ufual to d*p the cloth into a fm . 
ceiiion of vats> variouily chaiged with colouring mat- 
ter ; beginning with the vat which coniuius h.ill ( 
louring matter, and paffmg gradually to thofe ulneli 
contain moft. By this contrivance llie cloth is ’)id 
more cquaHy, than it prtdiably w( u!d be, if it wtn* lun- 
ged all at once into a (aluratcd fulutlou of coh.iuiiiy; 
matter. 

»Sfct. It. 0 / 

The principal colouring matters employed to Jyo’ 
yellow arc and quercitron bark, 

1. Rcfeda luteola, known in this country by the name 

of 


(l>) The employment of indigo was ftri&ly prohibited in England in the reign of Queen Eli/.nbcih; nor 
was the prohibition taken off till the reign of Charles II. It was prohibited alfo in S •\i)r:y In the ediVf it i.t 
fpokcn.of as a corrofivc fubftance, and called food for the deviL Colbert icflri^tcd the French dyers tQ a certain 
quantity of it. 

(e) This will be deferibed in a fubfequent feAion. 
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; r {\i^e Wh?n a!um is a'l'lni to it, n yellow co- 
i« 'I.. 1 iMh c^jwn, conlulinpr 0 ! Jnmit a com- 

h: i- ,! vv'ilt the colouriii;^ in^ittLroi:* weld. 1'he afHaity 
Tlurtf.rc of ihli colouiing matter for alumina is fo 
LU it, tint ’t is abh: to ni^tiaft it from fiilphinic aciil. 
Its .I'Vi'iity for oxv'l of tin is at lead equally great ; for 
T ■•’••hit f f ti l c:i jibs a lopious btigh*^ yellow precipitate, 
e in' t/lcjl of tlie coloring matter and the oxyd com- 
l I / ! Moll of rile metallic fairs occalion fimllarpreci- 
j.' I hut vat \ ill,; i:i co-oi"' according to the metal 
* 1 .-.' ' \.\. Willi limi. r.ir inltance, the precipitate is 
da! \ rnitl with top[)er hi(iv\'ni(h green*. 

riie ff.otNS lii.tlnrin is a huge tree wliicli grow'S in 
tin* \'. e'l. Jiidia illaiidti. 'i’he wood ol this tree is of a 
) colour, with orange veins. The French call it 
ytJ.l iv -’.v'itjJ (htiii jtiufie) ; Lilt the Knglirti dyers have 
Mveii It the abfurd name of old jujiic (f). l‘hia wood 
ii.:.* Uren Intiodnccd into dyeing iince the dil'covery of 
A’.nni a. The preclfc linu* is not known ; hut that it 
was II fed in England foon after the middle of the 17th 
iint'iry, is evident from Sir William Petty’s paper on 
Dyntvg^ read to the Ivoyal Society foon after its inlli. 
tiition. In that paper particular mention is made oiuld 

Fiiftic gives out its colouring matter with great faci- 
lity to water. 'Fhe faturattd decoction of it is of a 
deep rcddifli yellow colour ; when fuRiciently diluted it 
becomes orange yellow. Acids render it turbid, give 
it a pale yclhiw colour, and occalion a (light greenifh 
jn'icipitatc, which alkalies rcdid'olve. Alkalies give 
the decodtion a very deep colour, inclining to red; fume 
time alter they have been added, a yellow matter fepa- 
isles from the liquid, and either fwiins on the furfacCf 
or adheres to the lidcs of the veird. Alum, fulphat 
of iron, of copper, and of zinc, produce precipitates 
compoled of the colouring matter comljiiicd refpedtive- 
ly with the bafea of thefc different falls ; and the colour 
varies according to the fiibliance with which this co- 
louring matter is combined. With alumina it is yel- 
low ; with iron, ycllowilh brown ; with cupper, brown* 
idi yellow ; and wdth zinc, greciiilh brown f . 

3. The quercus to which Dr Bancroft hge 

given the name of quircitrorit U a large tree which grows 
naturally in North America. Dr Bancroft difeovtred, 
about the year 1784,11131 the bark ui this tree contains 


a g-e.u ijirmiify of coio'ifliig matter, and fince 

tfir.i time it ha^ been iiitiod'icrd into dyti ig with much 
adeantige. 'I o pnpare it Jor tlu'diLi, the epideimie 
i» 111 IV.: J oiT, and tl'eii i: is ground in a niill. It lepa- 
rattb p:.rdy into Itn'ngy '’llInel.l^ and pailly into aline 
li.'ht j)(wdt.r. Both ol ji’tfL’ eontniu colouring matter, 
and therefuie arc to he employed ; Lul as they contain 
un.-qud quantities, they flioulJ be ufed in their natural 
proport iti'.n. 

C^iercition bark read»!y gives out its colouring mat- 
ter to water at the temperature of ioO‘>. The infulioii 
has a yeUnwifli brown colour, which is rtndcred lighter 
by acids, and darker by alkalies. Alum occalions a 
fcanty precipitate of a d,cep yellow colour ; mnriai of 
tin, a copious bright ytllow precipitate ; fulphat of tin, 
a dark olive piectpitute ; and fulphat of copper, a pre- 
cipitate of a yellow colour inclining to olive J;. t 

4 . Befidcs ihcfe dye ftufl’s there arc otlura occafion-** 

ally ufed by dyers, 'fhe following arc the molt rcmaik- other V‘l* 

. . . low dyes. 

Ginijla thiSoria^ or dyers broom. I'his plant yield.-! a 
very inferior yellow ; it is only ufed for coarfc woollen 
itiilTs. 

Scrra/u/ii tinfloria^ or fa^tv^nvort. This plant yields a 
yellow nearly of the fame nature with-n/o'/; for which, 
therefore, it is a good fubilitutc. 

Juglans alha^ ot American Mecory. The bark eff this 
tree yields a colouring matter exaAly fimilar to that of 
quercitron bark, but much Analler in quantity. 

A/ioUa is a name given to a red pade formed of the 
berries of the bixa orcllana, a tree which is a native of 
America. This patte yields its colouring matter to a 
folution of alkali in water. The folution sJTords an ex- 
ceedingly bcautitul yellow dye, but very fading, and in- 
capable of being fixed by any known mordant. 

TurmmVisthe root of the curcuma a plant 
which grows both in the Eatt and Weft Indies. It is 
richer in colouring matter than any other yellow dye 
fluff. It yields very beautiful yellows, but too fading 
to be of much ufe, and no mordant has any influence 
in contributing to their permanence. ^ 

5. Yellow colouring matters Uve too weak an affi.yellJwrc- 
nity for cloth to produce permanent colours without qnircR a 
the ufe of mordants. -Ooth, therefore, before it be 

dyed yellow, is always prepared by combining fame 
mordant or other with it. The mordant moll com- 
monly employed for this purpofc is alumina. Oxyd 0*1 
tin is fometimes ufed when very fine yellows arc want- 
ed. Fan is often employed as a fubfidiary to alumina, 
in order to fix it more copioufly on cotton and linen. 

Tartar is alfo ufed as an auxiliary to brighten the co- 
lour ; and muriat of foda, fulphat of lime, and even ful- 
phat of iron, in order to render the fliade deepei. 

6. The yellow dyed by means of fullic is more per- 
marierit, but not fo beautiful as that given by weld or 
quercitron. As it is pcnnaiieni, and not much injured 
by acids, it is often ufed in dyeing compound colours 

c where 


(r) The rhus ertmus, or Venice fum-ch, is a fmall (hiuh, foimeily en;g|||Yrd as a yellow dye, hut now almoft 
out ut life- Fre'uli call It /w/A/, horn whi'di word it ii probable, IPbr Bancrolt fuppofcp, that our dyers 

foriiuri the term y/y/z. When the iiiinitliietd as a dyc-llufl, they gave it the fame name: 

but in order to dillin^ui/h the two, ihcy e.ille»l the luiii.uli, which wab a fmall ItiHibf ycun^j'ujiu g and thcmorui 
which was a large irte, ohl fujiU* Sec i tii. 
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"bellow, where a yellow ij required. *]*he mordant is alumina. 

’ When the mordant is oxyd of iron» fuftic dyes a good 
^ ^ permanent drab colour. 

Weld and quercitron bark yield nearly the fame kind 
of colour; but as the bark yields colouring matter in 
much greater abundance, it is much more convenunt, 
and, upon the whole, cheaper than weld. It is pro- 
bable, tbetefore, that it will gradually fuperfede the ufe 
of that plant. The method of ufing each of thefe dye 
Auffs is nearly the lame. 

Method of 7. Wool may be dyed yellow by tl/c following pro- 
knducinx a c^fs : I^ct it bc boiled for an hour, or more, with 
about ^th of its weight of alum, diffolved in a fufHcient 
tvool quantity of water. It is then to be plunged, without 
being rinced, into a bath of warm water, containing in 
. « it as much quercitron bark as equals the weight of the ^ 
alum employed as a mordant. The cloth is to bc turn- 
ed through the boiling liquid till it has acquired the 
intended colour. Then a quantity of clean powdered 
chalk, equal to the hundredth part of the weight of the 
cloth, is to be Itirrcd in, and the operation of dyeing 
continued fur eight or ten minutes longer. By this 
method a pretty deep and lively yellow may be given 
• fully as permanent as weld yellow •. 

For very bright oran^f^ or golden yeUo^u/s^ it is ne- 
ce/T^ry to have recotirfe to the oxyd of tin as a fflor« 
dant. A fine orange yellow may be given to woollen 
cloth, by patting, for every ten parts of cloth, one part 
of bark into a fnfficient quantity of hot water ; after a 
few minutes, an equal weight of muriu^fulphat of tin is 
to be added, and the mixture well fiirrcd. The cloth 
acquires the wjfhcd for colour in a few minutes when 
t Ibid, 3S9. brilkly turned in this bath f. 

The fame procefs will ferve for producing bright 
golden yellower only feme alum muft bc added along with 
the tin. For the brightell golden ydlow, the propor- 
tions (ulficient for dyeing 100 parts of cloth are, 10 
parts of bark, 7 parts of murio-fulphat of tin, and 5 
parts of alum. AU the poflible fhades of golden yellow 
may be given to cloth merel;j by varying the propor* 
(t Ibid, jjation of the ingredients accordtng to the (hade J. 

Xn order to give the yellow that ddicate green fliade 
fo much admired for certain purpofes, the fame procels 
may be followed, only tartar muft be added in different 
proportions according to the (hade. Thus to dye loo 
^rts of cloth a full bright yellow^ delicatdy inclining 
to green^ 8 parU of bark, 6 of murio-fulphat, 6 of alum, 
and 4 of tartar, are to be employed. The tartar is to 
be added at tlic fame time with the other mordants. If 
the proportion of alum and tartar be increafed, the 
green (hade is more lively : to render it as lively as pof- 
lible, all the four ingredients ought to be employed in 
cqusd proportions. As thefe fine lemon-yellows are 
generally required only pale, 10 parts of each of the 
uigredients will be fufficient to dye about 300 parts of 
% Ibid. cloth §, 

lly adding a froall proportion of cochineal, the co- 
I IM. 335. Ipur ra\y l>e railed to a fine orange, or even an aurora \\, 
418 8* ^ilk may be dyed different (hades of yellow, cither 

Silk, by weld or quercitron bark, but the is the cheapeft 
of the two. The proportion (houlHbe from 1 to 2 
ppts of bark to 1 2 parts of filk, according to the (hade. 
The bark, tied up in a bag, (hould be put into the dye* 
ittg veffel while the water which it contains is cold, and 
w&n it has acquired the heat of about Jioo'\ the filk, 
SurPL. VoL, 11 . Part II. 
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previoufly alumtd, Hiould be dipped in, and continued till Vellow. 
it affumcfi the wilhed for colour. When iho ftiade re- "v'— ■ 

qiiired is deep, a little chalk or pcarlufh (hould be added 
tow'artjs the end of the operation. When a very lively 
yellow is wanted, a litric murio-fulphat of tin f hould be 
added, but not too much, bcLMuCe tin always injures 
the glofTinefs of lilk. The propot lions nia) be 4 j)artri 
of bark, 3 of alum, an j 2 of muiio fulphat oftin ^ ^ ‘ 

Silk is dyed fine orange and aurora col ' urs by ai.i'-ot-* 
ta. The procefs is merely dipping the lilk into an al- 
kaline folution of annolla. To prodiuc tlic oian^v 
(hade the alkali is faturated witli lemon juiec. Tlie 
colours thus produced arc exceedingly beauiifi.l, but 
they want perit)aiK.*ncy. 

9. The common method of dyeing cc'lton and linen c 
yellow, has been deferibed in the article Dvnxf; in thcAi.J l.n’p. 
Juicy dope din. The cloth is lirll foaked in a lolulion of 
alum, and then dyed in a deco^iioii of weld. After 
this it is foaked for an hour in a folution of fulpluti nf 
copper, and, laflly, it is boiled f u an hoir in a Ailr.ti'ui 
oi haid foa^. 'This procefs, bcfides the exjunce t>r it, 
is defc 61 ive ; becaufc the yellow is neitlicr fo beautiful 
nor fo permanent a3 it might bc if the iiiordanL were 
ufed ia a diffe* ent form. 

The method recommended by Dr Baucrofr is murh 
more advantageous, yielding more pirmanenr ind beau- 
tiful colours at a fmallcr ex pence. 'I'he motdaut (.hould 
be acetite of alumina, prepared by dillbiving i p.ut of 
Rcctite of lead, and % pnrtB of alum, in a fulliciu't quan- 
tity of water. This folution limuld be heated ro the 
temperature of too', the cloth fliouhl be foaked in it 
for two hours, then wrung out and diled. The foak- 
ing maybe repeated, and the cloth again dried a. be- 
fore. It is then to be barely welted with lime water, 
and afterwards dried. The ioiiking in the artili of 
alumina may bc again repeated; and if the flin h' of 
yellow is required to be very bright and durable, the 
^ternate wetting with lime water, and foakiiig in the 
mordant, may be rqicated three or four tlnits. By 
this contrivance a fulDcient quantity of alumina i^ ruin- 
bined with the cloth, and tin* combirali(/n is reiidcnd 
more permanent by the addition of feme lime, 'j'hc 
dyeing bath is prepared by putting 1 2 c^r 18 paits of 
quercitron bark (according to the depth cd the (hade 
required), lied up in a bag, into a fufticient quantity of 
cold water. Into this bath the cloth is to be put, and 
turned round in it for an hour, while its temperature is 
gradually railed to about 1 20^ It is then to bc brought 
to a boiling heat, and the cloth allowed to remain in it 
after that only a few minutes. If it be kept long at a 
boiling heat the yellow acquires a (hade of brow.n’*. « riiJ. ",5 1 

Another way of dyeing cotton and linen very per- 
manent yellows, would bc to imitate the imlliod adopt, 
cd for dyeing cotton in the £aft. That method is in- 
deed exceedingly tedious, but it might bc very much 
(hortened by carcfuUy attending to the iifcs of the in- 
gredients. I hc cffential part of the procefs is to caufc 
the alumina to combine in fufficient quantity with the 
cloth, and to adhere with fufficient firinnefs to enfure a 
permanent colour. This is accomplifhed by nfing three 
mordants ; firft oil, then tan, and lailly alum. The 
combination of thefe three fubftances produces a mor- 
dant w'hich cnfiires a very permanent colour. 

The cotton is firft foaked in a bath compofed of a 
fufficient quantity of oil, and mixed with a weak folu- 
4 1 lion 
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well, 'flit: TmIi lho\ilil l>e oaul^c : In that (I ilt it co n- 
hinrp wil!i the o I uiid ei.a the cloth to ahlorb it 
tt-Mlly. It IS tl.MI, afier I' *In;; wafhcfl, put into an 
infufjon of nul g dh (the whiter the hotter). Hie P»tn 
c</mhiri s with iht oil, while ihi; gallic acid carries ofl 
the alkali lh.it may p main attached to the cloth. The 
oifulioii oigdit to be hot ; and the cotton, after corning 
out of it, Oiruld be diied as fjui' kly as polTihle. Caic 
ihoold be taken that the ijirantity of galU do not ex ^ 
CM'd a jull proportion c(.mpared with the oil, other- 
wife the rnloijr will be d.nkcncd. I'hc cotton, thu 3 
prepared, is to be put into a foliilion of alum. 1 here 
is a llrong affinity between tan and alumina ; iu confe- 
quence of which, the alum is decompofed, and the eIu- 
mlna combines with the tan iu lufficient abundance f. 
The cotton, thus prepared, is to be dyed, as above dc- 
feribed, with quercitron bark. 

Mr Chaptal, whofe ingenious labours have contrJ. 
huted exceedingly to elucidate the theory of dyeing, 
has propobd an ex'^iedingly fimple and cheap method 
" * of dyeing cutton a .^ine permanent nankeen yellow. Hifr 
procefs IS as follows (c). 

Cotton has fo llrong an affinity for oxyd of iron, 
that if put into a foliilion of that oxyd in any acid 
whatever, it decompofea the fait, abforhs the iron, and 
acquires a yellow colour. The cotton to be dyed 
is to he put into a cold folution of fulphat of iron, of 
the fp. gr. 1 .020 ; it h then wrung out, and put di- 
reftly into a ley of potifs, of the fp. gr. i.OlO, into 
which a folution of alum has been poured till it was fa« 
turated with it. After the cotton has remained in thla 
bath four or five hourr, it may be taken out, waffied, 
and dried. By thU procefs cotton may be dyed all 
the different (hades of nankeen, by varying the propor- 
tion of the fulphat of iron. This colour has the ad- 
vantage of not being injured by walhing, and of being 
170. exceedingly cheap}. 

Sect. III. 0 /Rsd^ 

The principal colouring matters employed in dyeing 
rfJ arc, Irrmeif coihintalj archilf madder, carthumuf^ and 
Btttvul naond. 

I. In diffeicnt parts of Afn and the fouth of Eu- 
rope, there grows a fmall fpecies of oak, to which Lin- 
ineuB gives the name of quercuj cocelfera. On this oak 
nlidfs a fmall infeA, of a reddiffi brown colour ; in 
commerce it is known by the name of kermes. This 
intedt is a fpecies of coccui : Linnaeus called it ce>ccus 
ilicis. Thefe infedls are gathered in the month of June, 
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'I'lie colour wliich it communicates to cloth is ex- Red. 
cecdiiigly permanent, but being fir inferior in beauty " v ‘ 
ti) thole which may be obtained from cochineal, it has '' 
been but little employed by dyers fince that fplendid 
pigment came into common ufe. 

2. Cochineal is likcwife an infedl, aTpccies of Codiinesl, 
rniin.'fus dillinguifhes it by the name coccus cacli It 
inhabits different fpccics of cnfli, but the moll perfeft 
variety is confined to the nt^tds cocciniHifert The cochi- 
neal infeft was firft difeovered in Mexico ; the natives 
had employed it in their red dyes before the arrival of 
the Spaniards. It became known in Europe foon after 
the conqiteff of Mexico ; and the bcauiy of the colour 
which it communicates to cloth very foon altradicd ge- 
neral attention. For many years it was midaken for a 
vegetable produdion, as had been the cafe alio with tire 
kcrmeiv Different accounts of its real nature hud in- 
deed appeared very early in the Philofophickl Tranf- 
actions ; but the opinion of Pomet, who infilled that 
it was the feed of a particular plant, gained fo much 
caredit, that it was not entirely deftroyed till the publi- 
cation of Mr Ellis’s paper in the 5 2d volume of the- 
Philofophical Tratffa6lionR, which eftablifhed the con- 
trary beyond the poflibility of doubt. 

The female cochineal iriri‘6t remains like the kermea, 
daring her whole life adhering to a particular fpot of 
the tree on which it feeds. After fecundation, her 
body ferves merely as a nidus for her numerous eggs, 
and gradually fwells as thefe advance towards maturity. 

In this ftate the infedts are gathered, put into a linen 
bag, which is dipt into hot water to deftroy the life of 
the young animals contained in the eggs, and th^n 
dried. In this (late Uiey are fent to Europe and fotd 
to the dyer. 

The quantity pf cochineal difpofed of in Europe is 
very great. ^ Bancroft informs us, that the Spaniards 
annually bring to market about 600, coo lbs. of it.' 

Hitherto the rearing of the infers has Mooged alinoft 
excluftvely to that nation. Other nations have indeed 
attempted to (hare it with them, but without any re^ 
markable fuccefs ; as the Spaniards ufe every precau* 
tion to confine the true cochineal, and even tlie fpecies 
of caAus on which it feeds, to Mexico. Mr Thiery! 
de Mccofiville was fortunate enough to procure fomo 
fpecimens of both, and to transfer them in fifety to Sts 
Domingo ; but after his death, the infeQs were allom. 
ed to peri(h» The wild cochineal infcA, which difl^ 
from the cultivated kind merely in being fmailer, and 
containing lefs colouring matter, was produced in St 
Domingo, in coofiderable quantities, before the com- 
mencement of the prefent war. Several fpirited BrU 


when the female, which alone is nfcful, is fwellcd with tifli gentlemen have lately contrived to procure the in. 
eggs. They arc ftiepcd for ten or twelve hours in vi- feft ; and vigorous efforts are making to rear it in the- 

Eall Indies. We have not yet learned the fuccefr of 


negar to kill the young infects contained in the eggs, 
and afterwards dried on a linen cloth. In this ftate 
they arc fold to the dyer. 

Kcrmee readily givtA out its colouring matter to 
water or alcohol. It was much ufed by the ancients In 
dyeing ; tlie colours whivli it produced were highly 
efteemed, bcin^ inferior in price only tc ihcir cclcbta* ning to violet ; It may be kept for a long time with^t 
ted purple- Ihey gave it ilia name coccus, putritying or tiVbg its tranfparcacy. Sulphuric acid 

gives 


thefe attempts; but we have reafon to hope every thing 
from the zeal and abilities of thofc gentlemen who havo 
taken an aAive part in the enterprize. ^ 

Cochineal readily gives out its colouring maUer to . 
water. The decodion is of a crinifon colour, incli- 


(n) We ought to mention, that thiA procefs, or at lc.iff one very ftmilar, has been long well known to thecft4 
licoe printers of this country. Moft of their bro«n yellows, tu- drabs, arc dyed with irou. 



Chap. IV. 

Rfii. jrivcs it S fill colour, iiicliniflg to ytllow, aiul ocTat'ons 
a Injall fiiir rtd precipitate Tartar gives it a yellovu’fli 
ltd colour, which becomes yellow after a fniail quanti- 
ty of red powder baa fubruJed. Alum bri)(hteii 8 the 
colour of the decoction, and occafioiia a criinl'on pieci- 
piUtc Muriat of tin gives a copious tine red precipi- 
tate ; fulphat of\on, a brownifh violet precipitate ; ful- 
phat of 7 .inc, a deep violate precipitate ; acetite of lead, 
f 5 rr/io//ff,and fulphat of copper, violet precipitates f. 

II. 173 * Water is not capable of extracting the whole of the 
colouring matter of cochineal ; but (he addition of a 
little alkali or tartar enables tlie water to cxtracl the 
• 7 /ii 175. whole of it 

r 3 * ^*'’-’hil (h) Is a paftc formed of the //cit?n roccella^ 
»’2f ,> ^’pounded and kept moift for fonie time with Hale urine. 
y ft gives out its colouring matter to vwater, to alcohol 
* (i)» and to a foliition of ammonia in water. 

The lichen ruccclla grows abundantly in the Canary 
iflands, from which it is imported and fold to the dyers. 
Other lichens arc likewife ufed to dye red, efpecially 
the parillusy from which the pigment called litmus^ and 
by chemiita turfoie^ is prepared ; the omphalotin and tar* 
tftrtuss which are often employed in this country to 
dye coarfe cloths. To ihefe many athers might be 
added ; but the reader may coofult the treatifesuf Hoff- 
man and WeHring on the lubjed. 

TvladUer, The ruhia tinfiorum is a fmall well knt^wn plant, 

cultivated in different parts of Europe .for the fake of 
its roots, which are known by the name of waihler. 
They are about the thicknefs of a goofe quill, fome* 
what tranfparent, of a reddifh colour, and a itrong fmell. 
They are dried, cleaned, ground in a mill, and in that 
ftate ufed by dyers. 

Madder gives out its colouring matter to water. The 
infufion is of a brdwnifh orange colour ; alum produces 
in it a deep brownifli red precipitate} alkaline carbo- 
oats, a blood red precipitate, which is rediffolved on add- 
ing more alkali. The precipitate occafioned by acetite 
of lead is brownifli red ; by nitrat of mercury, purplifh 
brown ; by fulphat of iron, a fine bright brown. Af- 
ter the red colouring matter has been extracted from 
madder by water, it is ftlll capable of yielding a brown 

14.1x5- 5. Carihamus tin&onus is an annual plant, cultiva* 

u Spain, Egypt, and the Levant,^ fur the fake of 
" ' ' flowers, which alone are ufed in dyeing. After the 

**juice has been fqueezed out of ihcfe flowers, they are 
waflied repeatedly with fait water, preiTed between the 
hands, and fpread on mats to dry. Care is taken to 
I cover them from the fun during the day, and to expofe 

them .to the evening dews, in order to prevent them 
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from drying too fi!l. Such n; ihc Uitfbod fo’!<i‘A / .1 iV. 'i. 
Egypt. 

The ftowfi'i of carlhnmus fontilii two 
matters; a yellow, wliiih i*> foiiiblc in viatci, aiivl a 'tfl, 
infolublo in wUer, bit folulJe in alkaline eailtnjw:.. 

The racthcMl of prepanng thrm above JcIcrilM il, is i:;- 
tended to carry ('ft the yellow cidouiinp inaiUr,* wln^S 
Hof no life, and to leave only the ivd. ATei iFe 
flowers are thus prepared, they aic of a red colour, nJ 
have loft nearly one half of their weight. ,\ii alk^dme 
ley readily extracts their coloming ni ttcr, wWwli iiuy 
be precipitated by fatiirating the alkali with an acid 
Lenon juice is commonly ufed for this purpofe, heeiuire 
it does not injure the colour oF the dye. Next to ci- 
tric, fnlphuric acid is to be pitft rred, prow led too 
great a quantity be not ufed. 1 lie red colouring mat- 
ter of catthamus, extracted by carbonat of I'.di, and 
precipitated by lemon juice, conltitute.s the rou’^e em- 
ployed by the ladies as a paint. It is afrerw.irds 
ground with a certain quantity of talc. 'I’lic finenTb 
of the talc, and the proportion of it mixed with the car* 
thamuB, occalion the difterence between the cheaper 
and dearer kinds of rou.r, 4.^ 

6. lirazii wood^ or ftrmimhoucs p.p it is called by the^ra/.il 

French, is the wood of tfic Cftfilpinui a tree 

svhich grows naturally in America anti tht Weft In- 
dian iftands. It is very hard; its rpiutic gniviry is 
greater than that of water ; its talie is Iweetiih ; its 
colour, when Irefti cut, is pale ; but after expofure to 

the atmofphere, it becomes rcdiifti. 

Brazil wtH>d yields its colouiing matter to alcohol, 
and likewife to boihng water. The decodion is of a 
flue red colour. 1 he mineral acids make it yellow, 
and occafion a reddish brown precipitate. Oxalic acid 
caiifcs an orange red precipitate. Fixed alkali gives 
the decodion a crimfon colour, inclining to brown ; 
ammonia, bright purple. Alum occaftons a copiinis 
crimfon precipitate, efpecially if alkali is added at the 
fame time. Sulphat of iron renders the decodion black. 

The precipitate produced by muriat of tin is rofe co- 
loured t tiiat by acetite of lead of a fine detp red *. • JlfrthUei 

The decodion of Brazil wood is fitter for dyeing ii 
after it has flood fomc time, and undeigone a kind of 
fermentation. 

7. None of the red colouring matters has fo flrong 

an aflinity for cloth as to pioduce a permanent red, quires a 
without the afliflance of mordants. The mordants ern-morJaat- 
ploycd are alumina and oxyd of tin ; oil and tan, in 
certain proceftes, arc airo'iifed; and tartar and muriat of 
foda are frequently called in as auxiliaries. 

8. Coarfe woollen ftufls are dyed red with madder 

4 I 2 or 
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(h) If we believe Tournefort, this dye fluff was known to the ancients. I'hey employed it to dye the colour 
known by the name of purple of Amorgos, one of the Cyclades iftands. If this account be accurate, the know- 
ledge of it had been loft during the dark ages. It was accidentally difeovered by a Florentine merchant about 
the year 1300, who obfcivcd, that urine gave a very fine colour to the lichen roccella. Mr Dufay difeovered, 
that archil pofftflea the property of tinging indelibly white marble, of forming veins, and giving it the appear- 
■ance erf jafper. See Fcic. 1732. 

(1) "It he linAurc of archil is ufed for making AiVi/ of ^ine thermometers. It is a fingular faft, that thi.® tinc- 
ture becomes gradually colourlefs when cxcliidco from the contact of air, and that it again rccovtrH it> colour 
when expofed to the atmofphcie. The phenomenon was fiifl obfcrvi?d by the Abbe Nollet, and deferibed by 
him in an effay, publijlied among the memoira of the Academy of Sciences for 1742. 
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K'V’ or archil j but fine cloth is almoll cxclufively dyed with 
cochineal ; thon^rh the colour which it rtccivca from 
kermes is much more durable. Brazil wood is fcarrciy 
ulVd, except as an auxiliary ; bccaufc the colour which 
it imparts to wool is not permanent. 

.Voi.l Ih*w Wool Is dyed enmfon, by fird imnre^natinfr it wtfh 
lytd ci'im- alumlm hy rneanw ot an alum baiht and then boiling 
it ill a dccot^tiou of cochineal till it has acquired the 
V iflii d-ff'»r colour, 'i’hc crirnfoii will be finer if the tin 
D.oidant be I'libftituted for alum : indeed k i? ufu.d with 
rlyers to add a little nilro muriat of tin i^h^^n they want 
Ijiie crifrlons. The adilliioii of artijil and potafs to 
the cochineal, both retuhrs the ciimfon darker and 
gives it more bloom ; but the bloom very ioon vaniihea. 
Fc r pahr crindon?, one half of the cochineal ia with- 
drawn, anil madder fiib'liluted in its place. 

AnVf».dr- \Vool may be dyed f/arlii, the moll fplcndid of all 
it-r rf)lou»r., hy firll boiling it In a folution of murio-ful- 

plrii of tin ; then dyilng it pale yellow with quercitron 
Imrk, and afterwards crimfon witli cochineal ; For 
Icarlet is a Ci)mpoinKl colour, conlilliiig of crimfon niix- 
td with a little ytlirm*. This method was fiiggeftcd 
by Dr B.'mcr«)ir, who full explained the nature of the 
loinmoii rr.ithod. 'i'he proportions wliich lie gives arc 
light p.ii'ts of muriodulphat of tin for ico parts of 
cloth. A fur the cloth has heen boiled in this folution 
fora quarter of an hour, it is to be taken out, and a* 
hiMii jour partly of cochineal, and two and a half parts of 
qiieu ilf(*ri baik, are to be thrown into the bath. Af- 
ter t hi fe are will inixid, the cloth is to he returned 
acuin to the bath, and boiled in it, till it has acquired 
♦ Jitimrc/:, jjjj. proper colour *. 

'I'lic common procefs for dyeing fcarlet is as follows: 
MVdvc parts tartar arc diffolved in warm water; then 
one p trt of cochineal is added, and foon after ten parts 
of riitro miniat of tin. When the bath boils, too parts 
of cloth are put in, turiiid biifliiy through the bath, 
boiled ill it for two hours ; then taken out, aired, waflt- 
ed, ?nd. diiid. Into another bath eleven parts of co- 
chineal arc put ; and after its colouring matter is fufS- 
citntly extia^ed, 28 parts of nitro-munat of tin are 
added, in this bath the < iotli is boiled for an hour, 
and then waihtd and dried. 

Fvery preceding writer on dyeing took it for grant- 
ed, that the yellow tinge neceflury for fcarlet was pro- 
duced hy the nilro muriat ot tin, or rather by the ni- 
tric acid of that compound, and that the tartar was 
only ufcful ill enlivening the colour. But Dr Bancroft 
jiccrliiincd, by a6liial experiment, that nitro-tnuriat 
of tin has no fiich effed ; that cloth, impregnated with 
this or any oilier tin mordant, and afterwards dyed 
wirli ci.cliliieal, acquires only a ciimfon colour, luJefs 
tarur be added ; that the tartar has the property of 
convening part of the cccliineal to yellow; and there- 
fore is the real agent in pioducing the fcarlet colour. 
Good iVailct, indeed, cannot be made without tin ; be- 
caufc cvciy other mordant liillics the colour, and ren- 


4^ I 9. Silk is ufiially dyed rtd with cochineal or cartha- 
Rcd dyes fomnimes with Brazil wood. Kermes docs 

filr'fiik^^ rot anfwtr for fi)k ; rr.addcr is feared) ever nftd for 
* that purpofc, bciaufe It doer not yield a bright enough 
colour. Archil is employed to give filk a bloom ; but 
it is fenredy ufed by iticJl, unlcis when the colour want- 
is lilac. 


BSTANCES. 


Part IIL 


Silk may be dyed crimfon by fteeping !t in a folii- ^ Rrd.“ 
tion of alum, and then dyeing it in the ufuat way in a 
cochineal Irath. But the common procefs is to plunge 
the filk, p.fter it has been aluincd, into a bath formed ciimfon, 
of the following ingredients : Two parts of white galls, 
three parts of cochineal, three fix teen tbs of tartar, anej 
tli'ce-fixteenlhs of iiitro-muriat cif tinf for every lixtecn 
parts of filk. The ingredients are to be put into boil- 
ing water in the order they have been enumerated ; the 
hath 13 then to be filled up w'ith cold water ; the filk 
put into it, and boiled for two hours. After the bath 
has cooled, the filk is ufually allowed to remain in it fur 
three hours longer. 

The colours known hy the names of poppy, cherry, ^oppy^ 
rofe, and fltih colour, are given to lilk by means of 
carthamus. T^c procefs confills mciely in keeping the 
filk, as long as It extra^s any colour, in an alkaline fo- 
lution of cartiiamtiB, into which as much lrrTK)n juice 
as gives it a fine cherry colour has been poured, "i o 
produce a deep poppy red, the h!k mud be put fuc- 
ccfltvely into a number of iimilur baths, and allowed to 
drain them. When the filk is dyed, the colour is 
biightenedby plunging it into hot water acidulated with 
lemon Juice. The lilk ought to be previoutly d)cd yel- 
low with anotta. 444 

Cherry red is produced the fame way, only the anot- Cherry, 
la ground is omitted, and Icfs colouring matter is'ne ^4^ 
ceflary. When a fielh colour is tequired, a little foap Fltih re<f» 
fhould be put into the bath, which ibfteDS the coloufi 
and prevents it from taking too quickly. 

To leffen the expence, fomc archil is often mixed 
with carthamuB for dark fhades. 

The fame (hades may be dyed by meant of brazil 
wood, but they do not ftand. ^4^ 

Silk caimot be dyed a full fcarlet ; but a colonr ap* Scaklet. 
proachtng to fearlct may be given it, by firll impregnap 
ting the Iluff with murio fiilphat of tin, and afterwarda 
dyeing it in a bath compofed of four parts df cochH 
neal and four paitaof quercitron bark. To give the co- 
lour more bo(ty, both the mordant and the dye may be 
repeated *• A cnlour approaching fcarlet may be alfe * 
given to fiJk, by littt dyeing it crimfon, then dying it** 3*»- 
with cartiamust and hilly yillow without heat. f. t 

ID. Cotton and linen are dyed red with madder. 

The procefs was borrowed from the blaft ; hence the 447 
colour ta often called Adriampfe or Turkey red. Thc*^*'^ 
cloth is firft impiv^nated with oil, then with galh, 
laftly with alum, in the manner deferibei in the lafthncn red. 
fe^liofi. It is then boiled for an hour in a decoction 
of madder, which is commonly mixed with a quantity 
of blood. After the cloth is dyed, it ia plungqd into 
a foda ley, in order to brighten the colour, 'rhe rtd- 
given by this procefs is very prrm.incni, and when pro- 
perly condiidcd it is exceedingly hcauiiful The whole 
diiFiciilty confilts in the application of the mo'dant, 
which is by far the moil complicated employed in the 
wtiole art of dyeing. 

Cotton may be dyed fcarlet by means of muri>riil. 
phat of tin, cochineal, and quercitron bark, ufed aa for 
(ilk ; but the colour is too fading to be of any va- 
lue • Bcncfefl^ 

Sect. IV. Of Blmck. 

I. The fubftanccs employed to give a black colour 
to cloth are red oxyd of iron and tan. Thcfe two fub- dyes. 

ftancca 
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"alack, ftanccshaff a ftrong affialfy for each other; anJ when galled, were impregnated with uii, by iKi'iig It. «*wm. 

"combined, alfumc a deep bLck colour, not liable to be a mixture oKilkallne ley diitl oil cofv.l)iin.u, ai -y— 

deftroyed by the aftion of air and light. The affinity tiled for dyciag coii(m ie«h 
which each of them has for the different kinds of cloth y ^ ^ ^ 

has been already mentioned. ^ . i. i. . y 

. 2. Logwood iaufually employed as an auxihary, be- UA i papticuhr hr'^.r'i enhrir, wlt!i a c iil of i 
caufc it corninuniwes lurtre, and adds confidcrably to which the b'rench call ///.t. , and u. wli.Vh the I* 


the fulncfji of the black. It is the wood of the tree 
called by Linnaeus Ijirnwinsylum campechnwum^ which is 
a native of feveral of the Well India illands, and of 
that part of Mexico which farrounda the Bay of Hon- 
duras. It yields its colouring matter to water. The 
dcco^ion is at firft a line red bordering on violet, hut 
if left to itfelf It gradually affumea a black colour. A- 
cids give it a deep red colour ; alkalies a deep violet, 
inclining to brown. Sulphit of iron renders it as black 
as ink, and occations a precipitate of the fame colour. 
The precipitate produced by alum is dark red ; the iu- 
♦ frr//fl//f/,pernatent liquid becomes yeltowilh red *- 

3. Cloth, before it receive a black colour, is iifually 
dyed blue. This renders the colour much fuller and 
finer than it otherwife would be. If the cloth be 
coarfe, the blue dye may be too txpenlive ; In that cafe 
4^^ a brown colour is given by means of walnut peels. 

How to in- 4. Wool is dyed black liy the following procefs. It 
dwer a boiled for two hours in a decoAion of nut galls, and 
wool afterwards kept fiir two hours more in a bath compofed 
* of logwood and fulphat of iron, kept during the whole 
time at a fcalding heat, but not boiled. During the 
operation it muff be frequently expofed to the air | be 
caufe the green oxyd of iron, of which the fulphat is 
compofed, muff be converted into red oxyd by abforb- 
ing oxygen^ before the cloth can acquire a proper co- 
lour, The common proportions are five parts of galls, 
five of fulphat of iron, and 30 of logwc^' for every 
100 of cloth. A little acetite of copper is commonly 
added to the fulphat of iron, becaufe it is thought tO' 
improve the colour. 

Silk, S' nearly in the fame manner. It is 

capable of combining with a very great deal of tan ; the 
quantity given is varied at the pleafure of the artitl, by 
allowing the filk to remain a longer or (hotter time in 
the dcco&ioii. After the galling, the filk is put into » 
(bluttonof fulphat of iron, which is ufually mixed with 
a certain quantity of iroa filings aiul of gum. It is 
^cafionally wrung out of the bath, expoted for feme 
time to the air, and again immcrftd. When it has ac* 
quired a fuiliciently full colour, it is walhed in cold wa* 
ter, and afterwards ileeped in a dccoAion of foap to ' 
take off the harftinefs, which filk always has after being 
dyed black. 

Linen, and 6. It is by no means fe eafy to give a full black to 
cotton. linen and cotton. The cloth, previoiifiy dyed blue, is 
fieeped for 24 hours in a decodion of nut galls. A 
bath is prepared, containing acetite of iron, iortned by 
faturating acetous acid with brown oxyd of iron. In- 
to rtu's bath the cloth is put in fmall quantities at a 
time, wrought vidih the hand for a quarter of an hour, 
then wrung out and aired, again wrought in a frefh 
quantity of the bath, and afterwaida air^ Thefe al- 
ternate proceffes arc repeated till the colour wanted is 
given. A deco6lion of alder bark is ufually mixed 
with the liquor containing the nut galls. 

It would probably contribute to the goodhefs and 
permanence of the colour, if the cloth, before being 


writers on have uppropriutcJ the wotil 

though in taH a cornno\m<i, oMTnriorly ranked 
fimple colours; lx caufe it is applitJ to cloth by a I'w <1 * 
procefs. Tlic fubitances employe! !•> producL* tlik co- 
lour are numerous ; but we faild’y oiurilvcs uiili 
enumerating the following : 

Walnut peelii arc the green coveiiu ; of thf 
nut. When firft feprinited, tliey are v.'liite : ' 

but fooii affume a brown, or even a black co'oat, «. i .• 
pofure to the air. 'i hey readily yield their ci'io;i;;i • 
matter to wsvtcr. They arc iifu lily kept in lar^r t. '.r, 
covered with water, for above a year, l)efirc tl.:y ' l* 
ilfed. To dye wool l)rov\ii with them, iiothii*./ n 
is iieceflury tlian to ffeep the cloth in a clcfjrt ur; ut 
them till it has acquired the ulihtd-fwt colour. ' ' 
depth cf the (hade is proportional lo the llicf'i^tli ’ ■ 
deco£fion. The root, as well as the jkiI (f tl * u 
mu tree, contains the faii.e I'oIoi'nVg matter, hui n- 
fmaller quantity. T'ho bark of the birch, alfo, ai t 
Urany othc.- trees, may lie uh.nJ f rr the f<rnc r'nijioic. 

It is very prohihlc, that ihe brov>i; coloi «in;», r-ufi • 
is in thefe vi getahlo fuhllaiuva lOirbii.cd *^VLh tan Th « 
is certainly the cafe in fuiratli, which is oftvii iM'p!<i\ 
ed to produce a brown. I’his combinaiion exphilns Ou 
reafon why no mordant Is neccifRiy ; the Ian w 
ftrong affinity for the clotli, and the coloiiring ni li - 
fer the tan. The dye (luff* and tlic mordant ai . 
ready, in faii, combined together. 

Chap. V. Or Compound Colour'^. 

Com POVND colours arc produced by mixing t(^, 
ther two fimple ones ; or, which is the fame thing, ['y 
dyeing clolli firft one fimple colour, and then anoihrv. 

T'hc rcfult is a compound colour, varying in fiiade .ic- 
curding to the proportions of each of the fnnplc co* 
lours employed. 

Compound colours arc exceedingly numerous, va-y- 
ing almoft to infinity, according to ilie pioporrioiiH o^r., 
the ingredients employed, ’'riicy may Le all ariangLiU- it u 
under the four following claffes : 

Mixture^of 1. blue and yellow, 
blue and red, 

3. yellow and red, 

4. black and other colbure. 

To defcribe all the different (hades which hclung to 
each of thefe claffes, would be iinpoffible ; and even if 
it were poiTiblc, it would be imneccflary ; becaufc all 
the proceffes depend upon the principles laid down in 
the preceding chapters, and may eafily be conceived 
and varied by thole who underftand thefe jirinriples. 

In the following feftions, therefore, it will be fuflicient 
to mention the principal compound colours produced 
by the mixture of fimple colours, and to exhibit a f^rc- 
cimen or two of the mode of producing them. 

Sect. T. Of Mixtures of Blvr aud Tjuloiv, 

Tiir colour produced by mixtures of blue and yellow 

\y 
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W <..il is i;lii,illy jjrcrn by v^vin,^ it fTl’ a bUi^ro- 
1 ''ti!.*irfl aiit*r\x arils it yelluNA* j bccaiile, wbiu t!ic 

y»l!i>\v is till’ )pvcp, Icvii.i! liTonvcuicnce-i fvjlIovA' : the 
, I II »M' j aril) It* r>4 rates in thf blue %af, and ennimu- 

'.iiciiri s a colour to it ; an l thtis irnv^ is it rielefs 

lor evei-y other purpoiV, txcqn dynnj; jpecn. Any of 
* the procefb-fi for dyeing bine, delcribetl in the lad chap- 
ter, may be followed ; caie being taken always to p»'o* 
poMion the depth of the hint* to the (hade of green 
vvhuh is required. "I he cloth thus dyed bine may re- 
'•el\c a yellow cedonr, by following the procefTes dc- 
i':ri’'ed in the lafl chapter h'f that pirpofe. When the 

■ .I’ji'i't of indigo cirplou-d, it i» ufnal to mix all the 

Jients togitntr, and to dyo the cloth at orce: the 
‘f'l ^ N* r p''odiictd ifi known by tlie name of Snxon^ or 
f »■ ' / - ynrn. One of the mod convenient melhodtt of 
. ..1 < i tM'iig tliia procefs the following: 

Srt or eight parts of qiicn:ltron bark, tied up in a 

■ » s lire to be put into tlic dye ng velTcl, which fliould 

only a fmall quantity of warm water. When 
tlic i\ .itC5 boils, (:x parts of murio fulphat of tin, and 
I'^ur piirts ot alum, are to be added. In a few minutes^ 
tlie <lytii g vedcl (hould be filled up with cold water. 
Mil il e timprrature is reduced to about After 

tiili.', la miK'h (ulphut of indigo is to be poured in aa is 
fntlkitnt to produce the iuicuded (hade of green. When 
the whole has been fufficieutly ilirred, a hundred parts 
of cloth are to be put in, and turned briflily for about 
♦ (irtein minutts, till it has acquired the wiilied for (hade*. 

i. 336. 
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By this method, a much more beautiful colour is ob- 
tained than h given by the ufual procefs, in which fuitic 
ib employed to give the yellow (hade. 

bilk, intended to receive a grreii colour, is ufually dyed 
yellow* fiid, by means of weld, according to the procefs 
di Ici ihed in the lad chapter; afterwards, it is dipped into 
the Mue vat, and dyed in the ufual manner. To deep- 
en the (liade, or to vary the lint, decoetions of log- 
wood. aiiotia, fullic, &c. are added to the yellow bath. 
Or (ilk may be dyed at once green, by adding fuitabie 
proportions of fulphat of indigo to the common querci- 
tron bark bath, compofed of foiu parts of bark, three 
f Tkil paits of alum, and two narts of inuiio fulpliat of tinf. 

Cotton and linen mull be full dytd blue, and then 
yellow, according to the methods defetibed in tlic laft 
chapter. It is needieis to add, that the depth of each 
of thefe colours mull he proportioned to tlie (liade of 
gietn colour which it is the intention of the dyer to give. 

Sect. U. 


SUBSTANCES. 

\i.)let, ought not to be deeper than that callcd^y Hue; Miar:i 
afterwards it is dyed fcrtilct, in the urn.1l manner. The'* 
violets and purples are dyed (irll ; and when tlie vat is w— 
fomcwliat tKbaudt'd, (he cloth id dipped in which is to 459 
receive the lilac, and tin* other lighter (hades. By How in- 
means of (iilphat of iiHigo, the wl^e piocefa may 
performed at once. The cloth is filfll alumed, and then ’ 
dyid in a vrfftl, contaiiiirg cochineal, tavtat, and ful- 
phat of inciigo, in proporiiond fuited to the depth of 
the colour required *. A violet colour may alfo be gi- * Ptsrmr* 
vrn to wool, by impregnating it w'iih a mordant com- 
pofed of tin (liffolvcd m a mixture of fulphuric and mu- 
riatic acid.s, foimcd by dldolving muriat of foda in ful- 
phuric acid: to whicli folution a quantity of tartar 
and fulphat of copper ia added. The wool is then 
boiled in a decodlion of logw'ood till it has acquired 
the wiOied for colour f. f 

Silk is firft dyed crimfon, by means of corhineal, 
the ufual way, excepting only that no tartar, nor folu 
tion of tin, is employed : It is then dipped into the 
indigo vat till it has acquiiecl the wiOied for (hade i'he 
cloth is often afterwards paflied through an archil bath, 
which greatly improves the beauty of the colour. Ar- 
chil is often employed as a fubilitiitc for cochineal : The 
filk (lift receives a red colour, in the ufual way, by 
being dved in an archil bath ; afterwards it receives the 
proper made of blue. The violet, or purple, given by 
this procefs is very beautiful, but not very lafting f BetthoU 
Silk may be dyed violet or purple at once, by (irft*'* 3 * 7 - 
treating it with a mordant, comjx>fed 6f equal parts of 
nitro-muriat of tin and alum, and then dipping it into 
a cochineal bath, into which a proper quantity of ful- 
phat of indigo has been poured. But this dye is fa- 
ding; the blue colour foun decays, and the (Ilk be- 
comes red *. * GuhUcl 

Cotton and linen arc firft dyed blue, then galled, 
then foaked in a decodtion of logwood ; fomc alum and**’ 
acetite of copper are added to the decodion, and the 4^1 
cloth is foaked again rhis procefs is repeated till the 
proper colour is obtained f . The colour produced by*** 
this method is not nearly equal in permanency to 
deferibed in this SuppUment under the word Irom ; to”*^^ ' 
which we beg leave to refer the reader. The proceb 
there deferibed has been long known; but Mr Chap- 
tal has fimpltfied it fomewhat. 
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Sect. III. Of Mixtures of Tmoir and Rbo. 


Th a colour produced by the mixture of red and 
low is orange ; but almoft an infinity of (hades lefultsand olivi 
from the different proportions of the ingredients, and 
from the peculiar nature of the yellow employed. Some- 
times blue is combined with red and yellow on cloth : 
the rtfuUing colour is called ohw. 

Wool may be dyed orange by prcclfely the fame pro- How m 
cefs winch is uledfor fcarlrt, only the proportion of rediiuccdoi 
mull be dimini(hed, and that of yellov/ increafed. When^^’^h 
wool id hrll d)cd red with madder, and then yellow dfith 
weld, the iclulting colour i& caAkd cinnaw on coloBr, The 
moid'int, in this cafe, is a mixture of alum and tartar. 

'i he fl.ide n.ay be varied exceedingly, by ufing other 
jellow dye Ituils Ir.ftead of weld, and by varying th^ 
proportions, according to circumllauces. Thus a red- 
diiii )dh)w r^riy be given to cloth, by firll dyeing rt 
ytlKiw, ai.o then palling it through a m.^dd»r bath. 

^ilk i» dyed orange by means of catthamuB: the 

method 
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Of Mixtures of Blvk and Rto. 

The mixture of blue and red produces violet^ purple^ 
and fihcj of various (hades, and known by variou.H 
names, accoi||jng to the proportion ot the ingredients 
employed. When the colour i 9 dct'p,anil irich'ics molt 
fo blue, it is called viole ‘ ; but whtn tlie red is preva 
lent, it gets the nime of furpU, Wlirii the (Ivdde is 
light, the colour ir ufuahy eallfd h itc. i i»r violet, 
therefore,, the cloth mull receive a deepti blue; for 
put]>Ie, a deeper red ; and lor llUvc, both of ih'.ie uo- 
-'iaiirs mi]ll be light. 

Wool IS uiually dyed firft thu ; tlic (liade, even fur 
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uri! cs niithod lias tccn dcrcribtd in the laft chapter. Cinna- 
tron colour ifc^nvcn to it hy dytinp it, prtviouny alum- 
* compofrd of the dcco^ions of logwoodi 

Brrzil wood, aiu< fuftic, mixed together. 

Colton and linen leceive u cinnamon co-oiir hy mrana 
of wtld and mad^r. '1 lir nrocefs it. complicated. The 
cloth 18 fill! (Sen with wcltl and acelilc cf copper, 
then dipped in a fohition of iulphat of iinn, then gall- 
ed, then alumeu, and then dyed in the idual uay with 
♦ madder *. 

^•344* For a/k'ff the cloth ia firft dyed blue, then yellow, 

and laflly palled through a madder bath. The lliade 
depends upon the proportion of each of thefe colours. 
^ For very deep lhades the cloth is alfo dipped into a fo- 

hition of fnlphat of iron. Cotton and linen may be dyed 
•• olive by dipping them into a bath, compofed of the de- 
coction of tour parts of weld and one of potafs, mixed 
with the (^eeodion of Buizil wood and a little acetite 
of copper f. 

— ibid. 
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345. Sect. IV. 0 / Mixtures of Black •with other Colours, 

SiuicTi.Y fpeaking, the belonging to this 

^ 4^.6 fe^tiLii arc not mixture:', of bl^ci colours with other co- 
arnh-^nd combinations of the hlail dye with other co- 

bruwi.s. lours ; the ingredients ui which, galls and brown oxyd 
of ii^n, being both mordants, varioufly modify other 
cclouiing matters by combining with them. Thus if 
cloth be prtvieully combined with brown oxyd of iron, 
and afterwards dyed yellow with ' quercitron bark, the 
refult will be a drab of different fltades, according to 
the proportion of mordant employed. When the pro- 
portion is fmall, the colour inclines to olive or yellow ; 
on the contrary, the drab may be deepened or fadden- 
ed, as the dyers fpeak, by mixing a little fumach with 
• the bark *. The precautions formerly mentioned in 

^343* applying the oxyd muft be obferved. 

It is very common to dip cloth already dyed Tome 
particular colour into a foluiion of fulphat of iron, and 
galls or fome otlicr fubilance containing tan, called the 
hlark baihf in order to alter the fhade, and to give the 
colour greater permanency. We (hail give a few in- 
fiances ; greater minuteneis would be inconfiftcnt with 
the nature of this article. 

Cloth dyed blue, by being dipped into the blnck 
bath, becomes bluijb grey. Cloth dyed yellow^ by the 
•iune procefs, becomes blacktjb grey^ drah^ or yetlowijh 
lro*wn. Cloth previoufly alumed, and dyed in a de- 
codlion of cochineal and acetite of iron, acquires a per- 
manent violet colour inclining to bre^wn, or a lilac^ if 
the dyeing veflcl be fumewhat exhaufted *. Cloth 
B9rtlollett deeped in a mordant, compofed of alum and acetite of 
349* iron diffolved in water, and afterwards dytd in a bath 
compofed of the ikcuAion of galls and madder mixed 
together, acquires^ hue deep brown. The method of 
varying the fhadestd linen and cotton will be readily 
conceived, after we have given an account of calico 
printing, which forms the iubje^i of the next chapter. 

Chap. VI. Of Calico Printing. 

Calico printing is the art of communicating difie* 
rent colours to particular • fpots or figure* on the fur- 
iace of cottorr or linen cloth, while the refi of the fiuff 
letalns its original wliiunei)^ • 


This ingenious art feems to have origl.'.ritcd in f'ahco 

where we know it has been praAilVd for imre than 
3000 years. Pliny indeed inform us, that the Fgyp- ^ 
tians were acquainted with calico p*^iriting ; but a va- o lyrin of 
riety of crciimltanccs combine to render it more than<^f*J'C‘» 
prcTbable that they borrowed it fiom India. The ;nt 
b«B but lately been cultiv.ited in Kun^pc ; but the en- 
lightened induftrv of our mamifa^hirtrs has already im- 
proved prodigioufly upon the tedious proceffes of their 
Indian mailers. No art has rifen to perfection with 
greater celerity : a hundred years ago it was fcaicely • 
known in Europe ; at pre ftiit, the elegance of the pat- 
lenis, the beauty and permanency of the coh'i*r.s, and 
the expedition w'ith which the different operations are 
carried on, are really admirable. 

A minute detail of the procelTes of calico printing 
w’ould not only be foreign to the plan of this ariieU, 
but of very little utility. To the ariill the proctfl’cs 
are already known ; an account of them therefore could 
give him no new information ; while it would fatigue 
and difappoint thofc readers w'ho wi(h to underfiatui 
the principles of the art. We (hall content curfcivcs, 
therefore, with a.fhort view of thefe principles. 46 !* 

Calico printing confiiis in impregnating thofe parts It ctmfift® 
of the cloth which are to receive a colour with a mor-'“ 
dant, and then dyeing it as ufiial with fome dye fluff 
or other. The dye fluff attaches iifelf firmly only totiaily to 
that part of the cloth which has received the mordant, rotion, 

1 he wdiole furface of the cotton is indeed more or Itfs 
tinged ; but by walking it, and bleaching it for fome 
days on the grafs with the wrong fide uppermoll, all 
the unmordarited parts refumc their original colour, 
while thofc which have received the mordant retain it. 

Let us fuppofe, that a piece of white cotton cloth is to 
receive red (Iripes; all the parts where the iiiipcs .ire 
to appear are penciled over wirh a folution of acetite 
of alumina. After this, the cloth is dyed in the ufuul Whicl. u 
manner with madder. When taken out of the dyeingalt«.rwiT.<-. 
vcffel, it is all of a red colour ; but by walking 
bleaching, the madder leaves every part of tlic clolli 
white cxcipt the ftripes impregnated with the acetite 
of alumina, which lemain ted. In the fame rniimer, 
may yellow ftripes, or any other wilhed for fijnue, Ik. 
given to cloth, by fubHituting quercitron ba' k, wdd, 

&c. for madder. 

When different colours arc to be given fo Ji.Tcre'i". 
parts of the cloth at the fame ti.me, it is done by fp<-. 
pregnating.it with various mordants. Thus if itripet 
be drawn upon a cotton cloth with acetite of uliuiur'?,. 
and other ftripes with acetite of iron, and the rluih be 
afterwards dyed in the ufual way with madder and 
then walhed and bleached, it will be ilriped nd und 
brown. The fame mordants with qutrciitou biuk give 
yellow^ and olive or drab. 

The mordants employed in calico printing are ace- 
tite of alumina and acetite of iron, prepared in the ir.au-* - 
ner dcfcribed in the third chapter of this part. T}jt*fe 
mordants are applied to the cloth, either with a pencil 
or by rreans of blocks, on which the pattern) according 
to which the cotton is to be printed, ia cut. As tlivy 
are applied only to particular parts of the cloth, carr 
muit be taken that none of them fpread to the pait of 
the cloth which is to be Itfi white, and ihut thty do 
not interfue with one another when more ilintfoiie are* 

applied. 
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.ipplud. If Ihtfc ]>rccaulio»B be not attended to, all 
ibe clcj'ancc and beauty of thi* print null be dvlnov- 
ed. It is nccirflary, lluTcfort*, that the nriD’dam*; Iboiild 
be of fiirh a de^^rec of confdlence tbut they will not 
fpread btyornl thole })arl9 of the cloth on which tliey 
are I'hls is done by tbirkciiirijr them w'iih 

fliuir or llarcli when they are to be apj>lied by the 
ijlock, and with f;um Arabic when they are to be put 
on with a pencil, 'rhe thirkeninjr fhonUl never he 
greater than fufliciciit to prevent the fpreading 
of the mordants; when carried too far, the cotton is 
apt nol to be fnineienlly laturated with the mordant ; 
ot couife the dye takes but impertedfly. 

in Older that tlie paits of the cloth imprcgmited 
with nioidar.ts may he didingniflud hy their coloui, it 
16 ulinl to tinge the mordants with fome colouring 
matier or other. The pi inters commonly life the dc- 
coc'iion of liiazil wood for this purpofe ; but Bancroft 
haa (d ptied to lliia method, bccanfe lie thinks that the 
Bia/il wood colouring matter impedes the fubrequent 
piocel'i (d dyei.jg. it is certain, that the colouring 
iiuiitri of the Brazil wood ischTplaced during that ope- 
rtillon !))■ the fuperior afliiiity of the dye lluff for the 
mordant. Were it not for this fupciior ailinity, the 
(■i)!oiir would not take at alb Dt Banciofl* advifes 
til CO the mouluiit with fomc of the dye (luff aflcr- 
w'aui'o 1(1 lu: applied ; and lie cautions the ufingofmore 
for that purpvife than is fiilTicicnt to make the mordant 
I'liluu’uiihablc when applied to the cloth. The reafon 
of this prccinuh)!! is obvious. If too much dye be 
inixid with the mordant, a great proportion of the 
mordant will he ( ombined with colonring matter; which 
mull vscikui its aHinity for the cloth, and of courfc 
prevint it Irnm eornbining wiUi it in fufiicient quantity 
to cMifun* a permanent dye. 

Soiiu times ihete two mord'anta arc mixed together in 
rhllViint proportions; and fonii times one or both is 
mixed with an infiifion ot funiach or of nnt galls. By 
thefe cnnrrivanrr'S, a great variety of colouis are produ- 
I cd by the fame dye ftuff. 

Aft^r the morrlante have been applied, the cloth 
mull be completely dried. It is proper for this purpofe 
tn employ artilicial heat ; which will contribute fome- 
thing towards the? reparation of the acetoui acid fiom 
its bafe, and towards its evapoiaiion ; by which the 
mordant will combine in a greater proportion, and 
tnoie intimately with the cloth 

WIkm the cloth is fulbciently diicd, it is to bewafh- 
<d with will in water and cow dung, till all the flour or 
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ffuni employed to thicken the mordants, and all thofc Calico^ 
parts of the mordants which are uncombined with the ^ 
cloth, are removed. The cow dung ferves to entangle 
tbefe loofe puilicles of moi*dants, and to prevent them 
from combining with thofe parts of th^ cloth which are 


Prnting. 


to remain white. After tliis the is thoroughly 
linfed in clean water. ^ 473 

Almoft the only dye ftufTd employed hy calico prin* 

Ui-h are, indigo, madder, and quercitron bark or weld. “ ® 

'I'his laft fiibllanre, however, is now but little nfed by 
the printers of this country, except for delicate grecnilh 
yellows. Tlie quercitron bark has almofl fuperfeded it; 
beenufe it gives colouis equally good, and is much 
cheaper, and more convi iiieiit, not requiring fo great a 
heat to fix it. Indigo, not requiring any mordant, is 
commonly applied at once cither wdtli the block or a 
pencil. It is prepared by boiling together indigo, pot- 
afs made canilic by quicklime, and orpimenf : the fo- 
lution is afterwards thickened with gum (k). It mud 
be carefully fcciudcd from the air, oihcrwifc the indigo 
would foon be regenerated, which would render the 
folution iifelefs. Dr Bancroft has propofed Co fiibfli- 
tute coarfe brown fugar for orpiment. It is equally ef- 
ficacioiia in dccompoflng the indigo and rendering it 
fohible ; while it like wife ferves all the purpofes of ^ Hancrofi 

. . . . i.ial 

When the doth, after being impregnated with the 
lAordant, is fufiicicntly clcanfcd, it is dyed in the iifuat 
intiincr. The whole of it is more or lefa tinged with 
the dye fluff It is well wafhed, and then fpread out 
for iome days on thegrafs, and bleached with the wrong 
fide uppiTinofl. This carries the colour off completely 
from all the parts of the cotton which has not imbibed 
the mordant, and leaves them of their original vyhite- 
nefs, while the mordanted fpots retain the dye as tlrong* 
ly as ever. 

Let ua now give an example or two of the manner 
in which the printers give particular colours to cali- 
coes. Some calicoes are only printed of one colour, 
others have two, others three, or more, even to the num- 
ber of eight, ten, or twelve. The fmaller the number 
of colours, the fewer in general arc the proceffes. 

1. One of the mofl common colours oo cotton prints Mi thod 
is a kind of nankeen yellow, of various fhadcs, down 
a deep yeflowifli brown or drab. It is ufually in (Irtpes^^^^^*' 
or fpots. To produce it, the printers befmear a blockr^ 
cut out into the flgure of the print, with acetite of iron 
thickened with gum or flour ; apply it to the cotton ; 
which, afier being dried anddeaned in the ufual maimer, is 

plunged 


(x) Diftficnt propiirtioiis arc ufcj by different perfons. Mr Ilauffman mixes 15 gallons of water with iri 
;)ouii.iii.! liiciigi) wdl griuiud (or a great tr or (mailer quantity, accotding to the quality of the indigo and 
the depth ot colour wanted j ; to which he adds 30 pounds of good carbonat of potafe, placing the whole over a 
fire ; and as loon ai the mixture begins to boil, he adds, by a little at a time, 12 pounds of quick lime, to ren- 
der the alkali ‘ aullio, by ablorh'ug its carbonic acid. This being done, 1 2 pounds of red orpiment are alfo 
added to the mixture ; which is then ilirred, and left to boil for fomc little time, that the indigo may hp 
pcfitCtly dillolvcd ; which may be known by its giving a yellow coloim immediately upon being applied to a 
piece ol white li,mlparc;.i glafs. M. Obeikampf, proprietor of the celebrated manufactory at Jouy near Ver- 
laillcs, iifcs a third n. ore oi indigo ; and others life different proportions, not only of indigo, but of lime, potafs, 
and orpiment ; which idl feem to aniwtr with nearly equal fuccels ; but with the beft copper-coloured Guata- 
mala indigo, it is certain that a good blue may be obtained from only half the quantity prelcribed by Mr Hauff- 
man, by'uling as much ftonf, or oyfler Iheil lime, a.s ot indigo, iieaily twice as much potafs, and a fourth parr 
l^fs of orpiment than of in<iigo. Sec Bar.rrnfi^ I. 1 1^. 
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D Y E 1 N G S tl 

rY Calico plunged Into a potafs Icy, The quantity of acetite of 
^ ^ Panting, always proportioned to the depth of the intend- 

ed (hade. 

2. For yellow, the block is befmeareJ with acetite of 
alumina. The cloth, after receiving this mordant, is 
dyed with quer^ron bark, and then bleached. 

3. Red is coiTiSiunicated by the fame ptocefs, only 
madder is fubliituted for tlic bark. 

4. The fine light blues, which appear fo often on 
printed cottons, are produced, by applying to tlic cloth 
a block befmeared with a compofiliou, confining part- 
ly of wax, which covers all thofe pans of tlie cloth 
which are to remain white. The cloth is then dyed 
in a cold indigo vat ; and after it is dry, the wax com- 
pofition is removed by means of hot water. 

y. Lilac, fica brown, and blackiHi brown, are given 
by mean!) of arctite of iion ; the quantity of which is 
always proportioned to the depth of the (hade. For 
very deep colourn, a little fumach is added. Mie cot- 
ton is afterwards dyed io the ufual manner with mad- 
der, and then bleached. 

6. Dove colour and drab, by acetite of iron and 
quercitron bark. 

When different colours are to appear in the fame 
print, a greater number of operations arc ncceffary. 
Two or more blocks are employed, upon each of which 
that part of the print only is cut which is to be of fome 
particular colour, 'Fhcfc arc befmeared W'ith different 
mordants, and applied to the clotbi which is afterwards 


47B 

•IJlac, 

lirottrn, 


479 

And dove. 


4S0 

Applica- 
tion of dif- 
'feicni CO. 


lours fuppofe, for inftance, that three 

Iwe cloth, blocks are applied to cotton $ one with acetite of alu- 
mina, another with acetite of iron, a third with a mix- 
ture of thefe two mordants, and that the cotton is then 
dyed with quercitron bark, and bleached. The parts 
* impregnated with tlie mordants would have the follow- 


ing colout*8. 

Acetite of alumina, * - - Yellow, 

iron, - - • Olive, drab, dove (l),. 

The mixture, - - - - Olive green, olive. 

If part of the yellow be covered over with the indigo 
liquor, applied with a pencil, it will be conveited into 
green .* By the fame Iniuid, blue may be given to fuch 
parts of the piint as require it. 

If the cotton be dyed with madder inilead of querci- 
•ison bark, the print will exhibit the following colours: 

- - Red, 

> - Brown, blKk, 

• - Purple. 


Acetite of alumina, 
iron, - 
The mixture, - - 


BSTANCES. 

yellow tinge is eafily removed by the fubfequent bleach; 
ing. Sometimes a new mordant is alfo applied to fome 
of the madder colours ; in confequence of which they 
receive a new permanent colour from the bark. After 
the laft bleaching, new colours may be added by nu*aii;i 
oCthc indigo liquor. The following table will give an 
idea of the colours which may be given to coltoa by 
thefe complicated procefles. 



I. Miidder dye, 
Acetite of alumina, 
iron, - 
Ditto diluted, 

Both mixed, - - 


ll. Bari dye, 

Acetite of alumina, - - . 

iron, - - - - 

Lilac and acetite of alumina. 
Red and acetite of alumina, 


CnlitUVi. 

Kcd, 

Ihown, black, 
i iilac, 

Purple. 

Yellow', 

Dove, diab, 
Olive, 

Oiange. 


Ill, Indigo dye. 

Indigo, - - Blue, 

Indigo and yellow - • Green. 

Thus’no Icfs than 12 colours maybe made to appe al- 
together in the fame print by thefe different priicelfes. 

'Vliele iiiftances will fcivc to give the reader an idea 
of the nature of calico printing, and at the fame time 
afford an excellent iliullration of the impoTtaiieeof mor- 
dants in dyeing. 

If it were pollible to procure colours fufficienlly per- ^ 


When a greater number of colours are to appear ; 
for inftance, when thofe communicated by bark and 
thofe by madder are wanted at the fame time, mor- 
dants for part of the pattern are to be applied; the cot- 
ton is then to be dyed in the madder bath and bleached; 
then the reft of the mordants, to fill up the pattern, are 
added, «nd the cloth is again dyed with quercitron bark 
and bleached. This fecond dyeing docs not much af- 
fed the madder colours ; becaufe the mordants, which 
render them permanent, are already faturated. The 
SiTPfL. VoL. II. Part II. 


manent, by applying them at once to the cloth by thcp, 
block or the pencil, as is the cafe with the inordants, 
the art of calico printing would be brought to the 
greateft polSble fimplicity ; hut at prvfent this can on- 
ly be done in one cafe, that of indigo ; every other co- 
lour requires dyeing. Compofitions indeed may be 
made by prcvioiifly combining the dye Ituff and the 
mordants. Thu8yr//«w may be applied at once by em- 
ploying a mixture of the iiifulion of quercitron bark and 
acetite of alumina ; red^ by mixing the finie moidant 
with the dccodlion of alumina, and fo on. I'nfortii- 
nately the colours applied in this way arc far inftrior in 
permanency to tliofe produced wlicn the morrlant 
prevtoufly combined with the cloth, and the dye ftufl 
afterwards applied feparately. In this way are applied 
almoft all the fugitive colours of caUcoes wliich walhitig 
or even expofure to the air dellruys. 

As the application of colours in this way cannot al- 
ways be avoided by calico printers, every method of 
rendering them more permanent is an objed of import- 
ance. We (hall therefore conclude this chapter w ith a 
defeription of fevcral colours of this kind propofed by 
Dr Bancroft, which have a confiderable degree of per- 
manence. 

A yelhw printing colour may be formed by the fol- 
lowing method : Let three pounds of alum, and three 
ounces of clean chalk, be firft difTolved in a gallon of 
hot vrater, and then add tw'o pounds of fugar of lead ; 
ftir this mixture occafionally during the fpace of 24 or 
36 hours, then let it remain 1 2 hours at reft, and af- 
terwards decant and preferve the clear liquor ; this bc- 
4 ^ hig 


( l) According to the proportion of acetite of iron employed. 
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Dyeing SUBSTANCES. 

po’ir iBi.ili ir.on* warm water upon the ic- 
^ inainni • fi’vlim. nt, . .^♦r:r lliniov; and iL.ivIn^ the mix- 
l«nt to r nlf N^ill nir*'!'! lUar eiiou^’i to make, 

when tniAivl with ihi.* f-umer, three qnoTw o\ this all.- 
Tni.M)us nior lant u** I’.IuiTv'ne. ’'f’htn take not 

hl.MUm (u, in. I inoo* tlrn elydit, yvoimds of tjiie^ci- 
trnii hirk prootily jnnu.ul; put this niir a tinii- i cup- 
jM \LfM, wall liai!’ oi !r^r o* i-l' in 1 ’.lati'r, 

and n ake It l.oil f(.r ll.e Ip u •• rf one li-n.i .t L-aif, aild- 
ira> :i litlle mote w-iu r, if at any Unie tht (jiMiirity c.t 
liij'ior Ihould not ht ♦iiTv’ent to eovn- the InTfiecoi 
the h.i'k : llie llq'; r boiktl inUhinitly, lliould 

be t.ikcn finrn tin hie, a: il KTi iiiidii'lii' b/d ioi lialt an 
hoiM» and then tlie clL.ir dteo.‘'iioM /l.Miki Lt; ' ouicdofT 
throw;, h a ran* li.. ve c r eanv.is iti ainer. 'I’IjI't Ltin^ done, 
let lix (jiiarL, inoic ( T uate poured upon the 
iamc baik and inruK* to iniil tv’n or fifteen nirnites, 
both havhi.r been liillwill lliircd; anti beiiij;^ after- 
wau's 1( b a fnO’icienl time lo fettle, the clean decoc- 
ti' n pi.iy iht ii hr rti iincd n,T. and put willi the lormer 
into i 'hallow wide vtlTil to be evipoiated by boiling, 

I'.itll what liW.MU'i, luniq joined lo the three qiiartb of 
uliwnni >Uh m wd ml before nieiaioned, and to a fuflicient 
fpii'il' y of iMini or p.dic hir thiekcnln)^, will barely 
bdhee to nuke thiee j^r.lloiu of liquor in the whole. It 
will be poper. howtver, not to add the aluminous mor- 


Partlir. 


iiiteii !cd fiir penciling ; or by a paflc made witli ftarch 
or flour, if it be intended for printing, 

liy fiib(litiitvnt» a pound of mniio fiilphat of tin for 
tlic aluminous mordant in the above coinpofition, a mix- 
ture may be ftnnud which affoids a ver briglit and full 
yellow, of confiderahle durability. / 

iSulphat of tin, mixed with a decoilinii of quercitron 


Calic » 


dint, i.iu.l the dieoiHion is lo far cooled as to be but 
little more tiun lilood watni; and thefe beaig tho**oiigh. 
ly niutd by flirring, iii.iy afterwards lu thickened by 
the giw'i ui Seneg.3l oi by gumurabic, if the mixture is 


is I'lfTicieiitly permanent 

When the decodtioiis of quercitron bark and log- 1.4^0, 
wood aic boiled together, and fuitable proporlior.fl of 
fiilphat of copper and of verdigiia arc added to them, 
with a little caibon.U of polafs, a compound is formed, 
wlifch gives a ew colour to cotton. J 5 ancroft has 
made trial of this ; and though it ha^ not fully anfwtr- 
ed his cxpeAation, his ai tempts were atten-iecl with fuf- .. 
bcient fuccifs to determine him to (Kifcvcre in his ex- 
perimemBf. ^ 

If aettite of iron be mixed with a dccoftion of quer- 
citron bark, and tlie mixture be properly thickened, the 
compound will communicate to cotton a t/ra& colour 
of fome durability. I his compound, mixed wdtli the 
olive colouring lii|Uor above dtlcribed, W'ill produce an 
olive. If a fulution of iron, by a diluted muriatic acid, 
or by a dihiicd nitric acid, be employed for thin pur- 
pc»fc iiiltcad of iron liquor, it will protluce colours a 
little more lafting ; but thefe fulutiona fhould be em- 
ployed fpdringly, that they may not hurl the texture 
of the linen or cotton to which they arc intended to be 
applied. 


S U L 

Sid'ii'ple .^TTlVnilPLE, is when one quantity is the ^d part 
li of .inollur ; :h 2 is fublrqdc of 6. And Sultripk Ratio 
^Sulj hiirct talio of l lo 3. 

SUB I’K IPLlCvXTE ratio, is the ratio of the 
cube loots. So the fubtn'pl ir.it e ratio of a to b, ia the 

I I 

r itioof '\/,i to or of u^lo 

iSUCC'l' .SSION OF SIGNS, ill allronomy, i« the or- 
der in whleli they arc reckoned, or follow one another, 
ami aceoidir.g lo which ilic fun enters them; called alfo 
L r,'( ffUifi/i,!. /\8 Aries, I'auius, Gemini, Cancer, 6cc. 

SI LPI IUIGVP OK Li.M!-: having lately been recom- 
f H' mtadtd by an eminent cluiniil * as a fuhliiince for^o#- 
\l.' R ftjh in the new method of bleaching, which, if it aiifsver, 
3 J. |j^.jy i-crtalnly he affoided at hfs expence, wc fhall hire 
glvt the method of preparing the fulphuret. 

Take of fulphnr. or brirnifoiie in tine powder, four 
pounds ; 1 nu, well ilakeil and lifted, twenty pound-. ; 
waUr, fixteiu g.fllonb : - tlie!e are all to be well mixed 
and boiled i»»r aliovit half an hour in an iron veflti, Itir- 
ri >g then, bl:il^ly bom time to time. Soon after the 
iigilatiou of boiling is over, dir foluikm of the fulphu- 
let e.C lime clears, iiiid may he driiAn oft free f»nm the 
mfohible irallei wh.ich is cm l*<!trablc, and which lelta 
upon the bottom ol die boiUi (a). 'Phe liqu.jr in this 


SUN 

date is pretty nearly of the colour of fmall beer, but Sulphin 
not quite fo tranfparent. Sun. 

Sixteen gallons of frefh water are afterwards to be 
poured upon the infoluble dregs in the boiler, in order 
to feparate the whole of the lulphuret from 1 hem. When 
this clears (being previoufly well agitated), it is alfo to 
be drawn off and mixed with the mil liquor ; to thefe 
again thiity-threc gallons more of water may be added, 
which will reduce the liquor to a proper ftandard for 
fteeping tlie cloth. 

licic wc have (an allowance being made for evapo* 
ration, and for the quantity retainei in the diegn) llxty 
gallo-. of liquor from four pounds of hrimftone. 

Abhougii lulphur by ilfcll is not in any fenlible de- 
gree fohible in \^aU^, and lime but very fparingly fi>, 
water difiolving but about one fcveii liundredHi par; of 
its wtight of lime ; yet the lulphuret of lime is highly 
foluiile. 

When the above propoition of lime and fnlphur is 
boiled with onl) twelve g^llollH of water, the fuiphiiret 
pi-lly i ’yftalllzt's upon cooling; and when once ciylial- 
liznl It is not caly of lolution. ^ 

.'^UN (fee As rRONOMY-/;i,/t^A:, Encyd.) is K’rtaiqJTy 
lliai cdLftial body wdjich, of all other.H, Ihould moll at- 
tiav. our -ittciition. It has accordingly employed much 
of 


(a) Although lime is one ot the wi)!v!‘itu».iit piinciplcs uf tin fulphuret. yet br-ing fo intimately united to the 
lulphiii' it no loii,,si rii-- puipnt^ of lime ; upon the fame pnuciplc that fulphun'c acid in fulphat of potafh 
has not the pioperly of th:*t cCiC.. 
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cf tfit* lime and n^cdication, imt only of ilio ailvotuaiK r, 
bu^ llif fpoculativc pliiloiophcr, in all oi the 

a.-iJ. many hyp‘Jlhtics have btrii ioinud, ami 
foine diffovciies inaiU, rtfpc^ling the natuit and the 
iifcs of this vali himiiiiH y. 

, Sir ITaac Ne\roii has /hewn, that the fun, by its at- 
tra«^tivc power, r^V'iina ilie oliinets of onr iylltni in their 
0‘bits: he lias aUo pointed out the method wheTt by 
the quantity of in:\ttcr whieh it contains may be ac- 
cuiately dtlcrmincd. Dr Bradley has afli,^ncd the ve- 
locity of the folir liqht with a degree ot precifion ck- 
ceeding onr uimuii expedtation. Gallileo, Scheiner, 
J levcliiis, Cafli.u, and others, have afccrtaineJ the rota- 
•ti(m of llie Inn upon its axis, and determined tlie poll- 
tion of its equator. By means of the tranfit of Venus 
over the diflc of the fun, our mMhemaiiciaiia have cal- 
culated its cJiliauce from the earth, its rcid diameter and 
in''.gnirudc, the denfity of the matter of which it is com 
pofid, and the full of heavy bodies on its furfdce. Wc 
I'.ave ihcrtfore a very clear notion^rf the vaft import- 
ance and powerful ij:flutn(‘c* of the Tun on its planetary 
fylfem ; but with regard to its internal cofifiru^tion, 
we are ytt extremely ignorant Many ingenious' coii- 
jtfturcs have inJet-d heen formed on the fubjeft ; a few 
ot which we (hall mention as an introduction to l>r 
llcifc’lurs, of which, as it is the htett, and perhaps the 
moif plaufible, wc (hall gi\e a pretty full account near- 
ly in bin own words. 

The dark fpots in the fun, for inilancci have been 
fuppofed to be folid bodies revolving very near its fur- 
facc. i'hcy have been conjedured to be the fmoke of 
volcanoeSf or the feum floating upon an ocean of fluid 
matter. They have alfo been taken for clouds. T hey 
were explained to be opaque mafles fwimmiqg on the 
fluid matter of the fun, dipping down occaficinally* It 
has been fupjKrfcd that a fiery liquid furrounded the 
fun, and that by its ebbing and flowing the higheft 
parts of it were occahon^lly uncovered, and appeared 
under the fliape of dark fpots ; and that by the return 
©f the fiery liquid, they were again covered, and in that 
'manner fucceflivcly aflVimcd dim:rent phafes* The fun 
ilfclf has been called a globe of fire, though perhaps 
metaphorically. The waftc it would undergo by a gra- 
dual coiifumption, on the fuppofition of its being ig- 
nited, has been ingeiiioufly calculated; and in the fame 
j>oint of view its immenfe power of heating the bodies 
of fuch comets as draw very near to it has been af- 
figned. 

In the year 1779 there was a fpot on the fun which 
was large enough 10 be feen with the naked eye. By 
a view of it with a ieven feet rcfltdlor, charged with a 
very high power, it appeared to be divided into two 
parts. The large il of the two, on the 19th of April, 
meafured 8''.c6 in diameter, which in equal in length 
to more than 3i,o,.o miles. Both together mull cer- 
tainly have exteirlod above 50,^00. "Bhc idea of its 
being occafioned by a volcanic cxplofion violently dri- 
ving away a fiery fluid, ought to be rejected (fays Dr 
Htrfchtl) on many accounts. *• To mention only one, 
the great extent of the Ipot ia very unlavourable to fuch 
a fiippoiiiion. Indeed a much Icfs violent and Itfs per- 
nlcioas caiifc may account for all the tippenrance., of the 
fpot. Wh,cn we fee a dark belt ;;ca» tin* vq^rtov ot the 
jdanct Jupiter, we do not rmur to earlhq'tnkeH p.n.l vol- 
canoes for its origin. An almorplicre, with its ii.uurul 


chiingc;,, will explain ru«‘li btlts. O ir fpot on the fua 
iiKiy be aivoiii.tLd for on the fime pnl.^.^p!.:^^. I he 
earth i.'* liiir > :r Jed by an aLi.v)ijhcic compo/td : f sa- 
rhuis ilallic flii/J.^. 1 he Inn alio h.is its aii:ii)(plu*fe 
and if l<»mc of llic flifds which enlcr into ito Ci^Jupi/li- 
tiiin Ihould br of a f! inmg bnlliaiiey, in the w ain.ir 
that will be explained licieafin*, wliih others aie merely 
tranlpiriMit, any temporary caiiK: whie/i may leniove ihe 
lucid fluid will permit us to I'ce the body of tlu* fu \ 
thtough the tiaiilparcnl ones. If an obhrvci w.rc 
placed oil the moon, he would fee the iolid Imdv i|«e 
earth only in thofc places where the trdufpareiit iluuii 
of our atmofphcre w^ould peimit hmi. in iitiji..... lii,: 
opaque vapourj would refitet the light of llu* t in vMth- 
out permitting his view to penetra’e to ilie 1'nrr.ir.e <>( 
our globe, lie would prob ibly nlfo find, tli't tn.i jJ i- 
nct had uccafionally fomc (hiuing* fi;n-!s 1., 1. . 
fphcic; as, not unlikely, fuiiie of our nrrfhrrn 
might not cfcape his notice, if th^y t. n>;) n.i! t.i ihj iiii- 
cnlightencd pait of the taith, an l wck* le.n ! Hi m 
his long dark iiighl. Na), we p»eir} g i.j * j.. 
to believe, that prob.'iblv all llie pit.ut.'* c/ui: .1 

lomc degree ; for the iliinnin :!.!. n wh-i Ji uom l,. i»ii 
the moon in a foi .! ecbpli c.Mru.t lie i ntnHy iL d 
to the light which may i\.i. h it by the icfari.-oi dl i he 
earth’s aimofphcic l*\»r hidiiKc, in t In. 'cli/Ic ih/ 
moon Qctobci 2... 1-90, tlu- layi, oi ri.t t-in I'.tN.v’nd 
by the atmoipherc oi l/ic cJitli loan'd^, rhe n-’mn, a.l- 
mitting tlie mean hon/A)nt'd icbaciion to be ^ ^ > 
would meet in a focus mile^ beyond il'C n -. j'j; 

fo that conrcqueiuly there conhl he no iliirr.li. anon /mhu 
rays rcliacted by onr aiinofphc c. It is, r.o vevvi, not 
iniprob'iblc, that about the polar irgioiis of tin cai^i: 
there may be lefra'-lion enough to biing fo'r.e 01 i.hc 
folar rays to a fliorter focus, 'riic dillancc of the luiion 
at the time of the eclipfc would require a refraction of 
54' 6'', equal to its horizontal paralhix at that lime, 
to bring them to a focus fo as to ihiuw I ght on the 
moon. 

The unenlightened part of t!ic pl.incl Vr ni:s h.is idfo 
l^en fccii by diflcrciit pci Ions; am' not Imving a (atel- 
lilc, thofc regions that are turned f <»m t!ic fim cannot 
poffibly Ihint by a borrowed light ; fo that this faint 
lUuininatian n»ull denote fomc pht^fplioric quality of the 
atmofphcre of Venus. 

In the inftance of the larpc fpot on the fun already 
mentioned. Dr Hcrlclicl conclu.Jes. fiotn appearance.'!, 
that he viewed the real body of the fun itldf, of which 
wc rarely fee more than its fliiniug atinofpherc. In 
the year 1783 he obfcivccl a fine large fpot, and follow- 
cd it up to the edge of the fniihs hiiih. Here he toi’k 
notice that the fpot was plainly clcpie/reJ below the iur- 
face of the fun, and that it had very broad fhc-lviiig 
Tides. He alfo fufpedled iomc pait, at Icall, of the 
(helving Tides to be elcvaie'l above the 1 in face of the 
fun ; and obferved that, contrary io wha- u/iially li.ip- 
pens, »he margin of that (idi c f the fpot which was :ar- 
thefl from the limb was the broach. U 

The luminous fhelving fide of h font may be expl.ii.i- 
cd by a gentle an i gradual rvinov?.! 0/ the ihin Mg Hind, 
which pc»rr.a.; Ub to lee the gl >be ot the fun .j, to 
llu ui com nun jppeiiri'ucc of the bioadclt niirghi b; mg 
Oil ilut tile ot the but wli'ch wa 3 ianhcrll I’lo/n me 
limb wIk.i toe fpot eanie neir thr edg' of it, we mav 
furmilj that the lun has ineqii d.litj on it;» fiirracc, whu ii 
+ Iv .i may 
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may poffibly be the caufe of it. For motmtam- 
0U8 countries are expofed, If it fho\ild thance that the 
bighcil parts of the laiidfcapc arc lituatcd rf> as tn be 
near that fide of the marj^in or penumbra of t)ie fpot 
which is towards the limb, tlity nmy paitly iutriCLDi 
our view of it when the fpot is ficn very ohliipicly. 
I'his woiilil require cbvatiems at Icall five or fix hun- 
died miles high ; bill coiiliJering the gieat altractinn 
♦■virted by llie fun upon bodien at its lurface, and the 
flow itvolnrinn it has upon its axis, we may readily ad- 
Tnil iiierpialilies to thrt aniount. I*roin the ceiitiifii- 
*<al force at the finds equator, and the weight of bodies 
it ii!. liiitace, he eon.pnteh, thr.t the powu- of throwing 
down a mountain by the t:o rrion of ifie former, lialan* 
nd by the (upi rior f< rce of heepiii^ It in its place ot 
the latter, is near bj limes lcln <»n the fim than on our 
equ itorial iLgioiis; and as an ilevatic n limibr to one 
of thrte inilcH on the earth would not be lef« than 534 
Milks on the fun, tlieie can be no doubt hut that a 
•i.oniilaiii riiiuh Mplur would fland very firndy. The 
iiltk denlity of the folar body feems alfo to be in favour 
of the height of its mountains ; for, c.itvt 'ts pttnhus^ 
<lenk l od’es will loontr come to tl eir level than rare 
«)tKs. 'i’lie ddllrence in the vandhing of the Oielving 
fide, iiilb ad of explaining it by mountains, may alio, 
and jurhaps more fatisfa^torily, he accounted for from 
I he ual dilfcieiicc of the extent, the arrangement, the 
in ight, .md the Inlciiliiy of the ftiining fluid, added to 
ihr ocialional ch;nn>es t!u:t may happen in thefe parti* 
Milni 1 ikiriiig the tin e ii. which the fpot approaches to 
ihc edge of the diik. Howcvir, by admiitirg large 
.nountains on the face of the fnn, we fhall account for Uic 
dilfertiit opinions of two eminent aflronomcrs ; one of 
•\!iom btlitvei! the fpots dcpicflcd below thcfurfacc of the 
fun, while the <ilhcr believed them elevated above it. For 
It is not inipoflible that f -me of the folar mountains may 
be high enough occafioiially to projcdl above the ihining 
«lallic fluid, wlitn, by ionic agitation or other caufe, it 
is not of ilu* nfiial height ; and this opinion is much 
llrenglhencd by the relinn of foine remarkable fpots- 
whicfi lerved Calfiiii to afccriain the period of the fun's 
lotation, A very high rountry, or ehain of mountains, 
if.,n oitmer become vifible, by the removal of the ob- 
Itnichng fluid, than the lower regions, on account of its- 
not being fo dciply covered with it. 

hi 1791 lh<* Dodor examined a large fpot on the 
Am, inid found it evidently deprefied below the level of 
the fiiifaee. In 1792 he examined llie fun with fcveral 
powers from 9c to 5 00, when it appeared evidently, 
iliat the black fpots are the opaque ground, or body of 
ihc fun ; and that the luininoiis part is an atmorphere, 
v\bii.h, being intenupted or broken, gives ns a Iraiificnt 
gTimpfe uf tlie fun iilcb. fie perceived likewife, that 
the fl'.iniiig furface of the fun is unequal, many parts of 
it being elevated and others deprelfed ; and that the 
elevations, to which Hcvellns gave the name of facule^ 
fo far from lelcirbling toi v.crc rather like the fliri- 
velled ekvatiors upon adrie<! apple, extended in length, 
and moil of them joined togtthcr, making waves or wa- 
viig lines. The fa :ul:v hcirg elevations, very fatisfac- 
tonly explains the rtafon why they difappear towards 
the middle of the fun, and reappear on the other mar- 
gin ; for about the place where we lofc them, they be- 
gin to bt edgewife to «nir view ; and if between the fa- 
':ulac ihould lie dark fpolii, they will iluII ficq»:c:uly 
I 


break out in the middle of the fun, hccanfc they arc no 
longer covered by the lide views of thefe faculic. 

The Doctor gives a very particular account of all his 
ohft rvalioi'9, which feem to have been accurately made, 
and we need fcareely add W'ith exrdknt teiefcopci. 
For that account, how’ever, we mu! ^fer to the me, 
nunr itfcif, and haflen 10 lay before dnr readers the rc- 
Jult of his nbfervtttions.' “ That the fun (lays l.c) has 
a very extcnfive atmofphcre, cannot be iknibtcd ; and 
that this atmofphere coniitls of vaiious cldflic fluids, that 
are more or IcTa lucid and tranfpaient, and of whl Ji the 
lucal one is that w’hich finnifhes \\a with light, feems 
alfo to be fully eftahliflied by all the piicnomeua of itii 
fpotfi, of the facula;, and of the liici 1 Airfare it A If. 
There is no kind of variety in thcle appearauLfS but 
what may be accounted tor with the grtaull facility, 
from the continual agitation which, we may cafily con- 
ceive, mufl take place in the legions of fuch cxtcr.livc 
tlaflic fluids. 

It will be neceffary, however, to be a little more 
particular as to the manner in whicli J fuppofe the lu- 
cid fluid of the lun to be generated in its atmofplic'e. 
An analogy that may be drawn from the griinaiiou of 
clouds in our owui atniolplicre, fteii's to be a very pro- 
per one, and full of inflriiclioii. Our clouds are pro- 
bably decampofitions of foine of the eliflic fluida of thr 
atmofphere Itfeif, wdien fuch natural caufes, as inithis 
grand chemical laboratory are generally At work, aft 
upon them : We may llvercfoie admit, that in the very 
extend ve atmorphere of the fun, from caufes of the fame 
tiAtute, fimilar phenomena will take place; but wiih> 
this difTcrencc^ that the continual and very exteoflve ite* 
compofulona of the claftic fiiiids of the fun are of a * 
piiofphoric nature, and attended with lucid appearances, , 
by giving out light. 

If it fhould be objeAedf that fuch violent and un- 
remitting^ dcoomppfitions would exhault the fun, we 
niay recur again to our analogy, which will fuinlft us ^ 
wiih the following reflections. The extent of oUr own 
atmoiphere, we fee, is ftill preferved, notwithftanding ; 
the copious decompofitions its fluids in clouds and' 
falling rain ; in flalhes of ligluning, in meteors, and 
other luminous phenomena; becaufe there arc fcefli lup-^ 
plies of elaftic vapours continually afeending to make 
^ocid the wafte occafiooed by thofe decompoflt ions. B ut .. 
It may be u^ed* that the cafe with the decojnpofltiqn 
of. the clafljt fluids in thr folar atmofphcre would Be" 
very dlfFercnt» fince light is emitted, and does not re- 
turn to the fun, as clouds do to the earth when tfiey • 
defeend in Ihowers of rain. To which 1 anfwcr, that^ . 
ill the decompofition of phofphoric fluids, cve;y other 
ingredient but light may alfo leiuru to iho body of the 
fun. And that the emiflion of light mull wade the 
fun, is not a difficulty that can be oppoltd to our hy- 
pothefis : for as it is an evident that the fun docs 
emu light, the fame objection, if it could be one, would 
equally militate againil every other affignable way* to 
account for the phenomenon. « 

There are, moreover, confiderations that may Icflcft 
the preflurc of this alleged difficulty. We luiow the 
exceeding fiibtiity of light to be fuch, that in ages of 
time its emanation from the fun cannot very feiilibly 
lelfcn the fize of this great body. U'o this may be 
added, that very polfibly ihere nwy always be ways of 
relioration to compeufate for what is loft by the cmif- 
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lion of thouprh tho manner in wlu'ch this can be 
brought about ft\ould not appear to us. Many of the 
operations of Nature are carried on in her great labo- 
ratory which we cannot comprehend, but n4>w and then 
we fee fomc ofythe tools with which Hie i^ at woik. 
\yc need not wobder that their conUuittion OioulJ be 
fo fingiilar an to irsducc us to confefa our ignorance (if 
the method of employing them ; but we may reft alfii- 
red that they are not a mere lufus natura.'* Here he 
alludes to the great number of fmall teld’^-opic comets ; 
which he fuppofes, as others had done before him, may 
be employed to reftore to the lun what had been loic 
by the cmifTion of light. Nfy hypotliefis, however, 
(continues he) does not lay me under any obligation to 
explain how the fun cMn fuftain the wade of light, nor 
to (hew that it will fuitain it for ever; and I (l^ould al- 
fo remark that, as in the analogy of gcneiaiing clouds, 
1 merely allude to their produ^ion as owing to a de- 
compofition of fome of the elaltic fluids of our atmo- 
fpherc, that analogy, which firmly refts upon the faf^, 
will not he iefs to rny purpofc, to whatever caiife thefe 
clouds may owe their origin. Tt is the fame with the 
lucid clouds, if I may fo call them, of the fun. 'Uhey 
plamly exift, becaufe we fee them ; the manner of thtir 
being generated may remain an hypotlieGs— and mnie» 
till a better can be propofed^ n ay (land good ; but 
whelher it does or not, the coiifequendes I am going to 
draw ftom what has been fuid will not be affeAed by 
it.'' 

Before he proccedis to draw theft confequencesv he 
informs uft thatf according to the above theory* a dask 
fpot in the fun is a place in ita atmofpher^f which hap* 
pens to be free from luminous decompofjtions $ that fa- 
culsB ire* on the contrary* more copious miatufes of 
fuch fluids as deconipofe each other ; and that the re- 
gions* in which the luminous folar clouds are forme^d* 
adding thereto the elevation of the faculw* cannot be 
ftfs than 1843* nor much more than 276^ miles in 
depth. It is true* continues he* that in our atmol]>hcre 
the eatcpi of the clouds is limited to a very narrow com* 
pafs ; but We ought rather to compare the folar ones to 
the luminous decompoiirious which take place in our 
aurora borcalu^ or lutninoua arches* which extend much 
Artber chan the cloudy regions. Tlie denlity of the 
luminous folar clouds* though very great* may not be 
exceedingly more fo than that of our aurora horealU^ 
*For if we confider what would be the brilliancy of a 
fpace two or three thoufand miles deep* hlftd with fuch 
obrrufcaiions as we fee now and then in our itmofpbere, 
their apparent intenlity* virhen viewed at the diitance of 
the fun*, might not be much inferior to that of the hi* 
cid folar fluid. 

From the luminous atmofphere of the fun, he pro- 
ceeds to its opaque body ; which, by calculation from 
the power it exerts upon the planets* we know to be 
of great folidity ; and from the phenomena of the dark 
fyute, many of which, probably on account of their 
high flluations* have been repeatedly fecn, and other- 
ifhfe denote inequalities in their level, we furmife that 
its fur face is diverlified' with mount aius and valleys. 

What has been faid* enables us to come to fome very 
important concluflons* by remarking, that this way of 
coniidcring the fun and its atmofplieTe removes the great 
diflimilarity we have hitherto been ufed to find between 


its coniiltion and that of the rcll of l!ie gre-t htjditc c-f, 
the foliir lyflem. 

T’he fun, viewed in tins light, apM*'ai3 to be r.(»!hinir 
clfe than a very cmiiKin, luge, mid lucid plaint, cvi- 
dcntly the firil, or, in fl:ri(f‘tr>cu of fpri.king, iLl- oi-Iy 
primary one of cair all others hei-.g truly .h-C Mi- 

dary to it. Its fimil itiry to tlic otlui ^'ubes i>f ll:c i.t- 
lar fyllcm with regnd lo il^ iolsditv, i>lm< I’phtu*, 
and its divcrfifird Itnl^ce, the rofali* n upon i»s irii , 
and ihf fall of heavy **odi*js. It a- In us on to liiniw le 
thet it IS r.ioll pn^Lably dllo inln.b.itd, like iht tif 
the j.l*intts, by beings w'hofe oiguis arc .ulapl^d r > ilie 
peculiar circnmil uicc.s of that v.ill 

It may, howtAtr, not lie to it-'rove a irit.iin 

difficulty, whuh arifes from the t of ilu- rnn’.*^ 
upon our plobe. 'The bt;*t wld.:!i is lurt*, ft il.t d - 
llanccof(;j millions of ri.ilt*-*, pr(?diicc‘ij by ilitit i , 
is fo conlidcrablc, that it may be (dijtCted, that ti e iu*- 
face ot the globe of the Inn itiilf inuii be n 

beyond all concej/ion. 

This may be v^ry fubflarti -.dy .'•’^irtcred 
proofs cn awn from nataral pliihdVjpIn , whitli d.' .v 
heat is produced by the fun’:, laV'. only v her. tin' 
upon a calorific iiit hiim; they arc tlir iMiiU’ ( f tlic 1 • 
duc\iun df heat, iiy uniluig with the niatur ot fin- v f 
is contained iu tlie fnbdiuiccs that aie Jieated ; .r i* 
collillon of flmt and itcel wdl inflairic a ina^;a/i"e v 
gunptrwder, by putting ail the J.itcnit ii:r it cint ** 
lo ad^ion. But an milance or t\^o < * li»c inaui ir n 
which the folar rays produce their clLci, uPl b-’i- . i!. 
home to our moft common exjicrience. 

On tlic tops of niountaiini of a fidhi idit height, .• 
an altitude where clouds can very Itldom ivach to l!u.! 
Icr them from the direi^t rays ot the fun, we alv\ in 
find regions of ice and fuow. Now if the lolar i.iw 
ihcmfelvis conveyed all the heat w'c find oi* ibis gh ! 
it ought lo be hottill wdicrc their courfc is leall inui- 
rupted. Again, our aeronauts all confirm the coldiuis 
of the upper regions of the atmofphere; and iiiicc, 
therefore* even on our earth, the hi at of any fituation 
defpends upon the aptnefB of tlic nicdiuni lo yield to il 
impreflion of the lolar rays, we have only to admit, tJui 
on the fun ilfcif, the elaitic fluids compofng its ati.i.,- 
fphcrc* and the matter on its luifacc, are *d fuch a r j- 
turc as not to be capable of any exceffivc alFcitioii tiorn 
its own rays : and indeed this fctuis to b*.' proved by 
the copious cMniiTion of them ; for if the eUitic duidV 
of the atmofpbcre, or the matter contained on the fiir- 
facc of the fun, were of fuch a nature as to admit of .lu 
cafy chemicil combination with its rays* their tmiflion 
would be much impeded. 

Our author then proceeds to fupport his ilu ory by 
analogical reafonings ; but as thefe will occur to liuli 
of our readers as arc couverfant with the fpcculatioin. vd 
ailronomers* we pafs on to his rcflcdiiotis upon the coi * 
fequenccs of this theory. “ That tlic (tars are funs can 
hardly admit of a doubt. Their immenfe di (lance would 
petfcdly exclude them from our view* if the light they 
fend us were not of the folar kind. Befides* the ana- 

logy may be traced much Artber. The fun turns on 
its axis ; fo docs the flar Algol ; fo do the liars calh-d 
Lyrz, Cephei* »» Antinoi, '* Ceti, and many more ; 
moft profiably all. From what other caufe can wc fo 
probably account for their periodical changes Again* 

our 
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r.iir fi.ii ]i V'. fprjts rn it' r.nfut* ; fn line rl.c H :** A\;t ]| 
*anri li. ,ve the fl'iis jiln u!s ik-u co* atitl t’.c- 

ly r.i' j' the t /ti f>ii» Ini' t»«*' 

t I . 1 ' ^ i'l ii ; lothcy .ire ilu !h»r C\ • i , .i . l - i tr.I / 
c| Tie frein t’iu- iM ( ■ - ul.ii v i f iu . a’ lc* • i 'ic* 

v liu.h i'. ciittn liH'ktn in iinnu liy .u!*’!-’* i-t ’il <! 

liilr *1 III' ;iiTnri.l cnniiiiutH iin.illc uil. I In. l-ime 

l»ilV (kv’:iti<nm !<€ivi* been nl [cm vccl in t.llivi J)lm ii I'leMil 
i'»ar\ .'Ml ' nnj»Iil to b« .'ifcribi el to tin* f: ine t .'iilc-. iWit 
it'll n* :i; inn*?, innl (iiiisi :irc inln^bitablf wc ft l* at oiH C 
v!i..t i:ii cxtti.l'jvL* licit! foi niJi to our 

^ lew. 

“ It I'l true, tliat analo^^y iri-y IiubTrc i;': to cioticliitle, 
tbit liiH-c liars appeal to be liiiid, iuc! fv.uri, accoidinj^ 
V.O tlic corninun opii ifin, ate bodied lint krve to cn- 
IiLditcn, warm, and lulhiii a (yilem of planets we iicay 
)i.:vc an idea of nurnberlelh |.jlubeiJ that ftrve for tlic lia* 
b’l.itioii of livinjj cualiiicy. l!ut if tbefe funs tbtm- 
T'Ims .oc jMln.ary planet.-’, we may fee .fome thotifaiids 
< f till in w ith oiir own eyes', and millions by the help of 
when at tbe fjine time the lame analogical 
rv.v^i iiMii'; llill rerT.ains in full fo-ce witli icgard to the 
pl.ii vi . wIucIt thdV ftiris may fiippcirt.^’ 

ill l)i.il:h»r tlicn rib/eivco, tb.*'t from other coiifider- 
.ifj‘( I I be ide a of inns or liars bi in;^ nnrtly the Aippor- 
Uit. < f KlUms of phnetH, is not abfoliitely to be ad 
milted .1- a geiural one, “ Among the great number 
of M'ly lornprcllVd ehiliere of liars I have given (fays 
lu ) In ir> catalognea, there are foinc wdiieh open a dif- 
futnl view of the heavens to us. The liars in them arc 
fo v<.iy elofe together, that, iiolwithllanding the great 
dill .UK c at which w'c may luppoie the duller ufclf to 
be, it will hardly he poflihU to sHign any lulficiciit nui- 
inal dill '.nice to the liars compoliiig the cliUler, to leave 
room lor crowding in thofe planets, for whofe iupport 
ihele ll.irs have been, or might be, iiippofed to exift. 
Jt ihonld fccm, thtreforo, liigbly probable, that they 
I siil for tlieiiirdves; and are, in fact, only very capital, 
Lni-it piimary planets, conneded together in one great 
•ylieni of inulunl Iupport. 

“ 'I'he fame remark may be made with reganl to the 
iiiimbiT of very elofe double liars, wdiofe apparent dia 
met CIS beMng alike, and not very fmall, do not iii'^icate 
u y very great mucual didance : from which, however, 
iiKill he dcdiidled all thofe where tlic different dillancea 
may be compenfited by llie real difference in their re- 
ipci‘’tjvc niagiiitiidea. 

“ 'fo what has been faid may be added, that, in fomc 
p:ui^ <1 the milky way, where yet the liars arc not ve- 
ry lir.all, they aic fo crowded, that in the year 1792, 
Anu- 22. I found by the gauges that, in 41 minutes of 
tnnr, no Ids than 2 ^H,ocJO of them had palled through 
tlu' held of view of my tekfcopc. 

“ It teems, thcrcfoic, upon the wdioTe, not impro- 
br.ble, tlut in many cafes ilais are united in luch elofe 
ryib ma as not to leave much room for the orbits of 
planebs or cornets \ and that coulciiiitiitly, upon this 
account all'o, n.-uiy llaie, unlcls w ' would make them 
rntic iifilcfs b'illiani points, may thcmlclvvs be lucid 
planets, perhaps I’nuttenchd by fdU. lines.** 

Wlial «i magiiJ’n er t idea this tliiorv.givc of the 
univeife, and of the gou-lnefs, as well as power, of its 
Author ? And how cold mull bo that hea«i, and i loud- 
\i\ lliat uiidcrllanding, who. after the contempLaron of 
It. can f<A one inumcnl Hllcn to the atheillieul dos-iiiuca 
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of :lj; fe nv. n wlio pT^Airiie to P/eoimt It;'* a'l iIk phe* 
r.ritiiLiia or mtiire by 1. iKiM.e-'i aliiiiitics* rnd mechanical 
alt i nation I 'j'he nr.m wIk.j, in his heart, can lay, 

that f-jdi ;.!! dilFcring fo widely in the 

ilriK'hire c/f tijc iliiieT'eiiL puls ot it, but everywhere 
(rowdieci with lib, i- il.i iPtet of uiiliuClligt lit agtiicv, 
i-. indeed, to ule ihc en.phalic Iangi^;c ot an ancient 
ailumuriK r-^ti J'ucL 

SUN! >A, Stk.u is of, arc formed by the approach 
of the (ouih-eall extremity of the illand of Sumatra 
to I lie no»ili well ixlieii.ity of theiffand of J xva (See' 
tlule ill'uuU', EtuyrL), The llraits are iiUcrlperfcd 
witli a number of fmall ifles; the vvbolc difplaying a I'ccnc- 
ry fcarcely to be exceeded in the foftnr’fs, richnels. and 
gaiety of its appearance. 'I'hc two great iflanda, which 
are low, and in fome places ruarlhy near the Ihore, rife 
afterwurdB, in a gradual Hope, towards the interior of 
the country, admitting in thtir afeent every variety of 
f’tuation, and all the iliffeieiit tiiit.s ot verdure. Of the 
fmaller iflands, a few have iUip and naked liden. inch 
as one in the middle of the flrait, which the rnghdi 
navigators have dillinguilhcd, on that account, by the 
name of Thw ait-the way, and two very fmall round ones, 
called, from thtir figuixs, the Cap and BtJTTON (fee 
thefe iffands, Suppi,)\ but moll of the others aic en- 
tirely level, founded upon be^ s of coral, and covered 
with trees. Some of thefe iflands are fui rounded oiih 
a white (andy beach, vilited frequently by turtle ; but 
moll <>f them are adorned with chick Ih rubbery to the 
W 3 ter *8 edge, the roots being wafhed by the fea, or the 
branches dipping into it ; and on the out fide arc ffioUs, 
ill which a multitude of little aquatic animals are buffed 
in framing calcareous habitations for their refidcnce and 
protection. Thofe fabrics, gradually emerge above the 
furface of the water, and at length, by the adventitious 
adheffon of vegetable matter, giving birth to plants 
and trees, become new iflands, or add to the ffze of 
thofe already produced by the fame means. It is im- 
poiSble not to.be ilruck with the diverffffcd operations 
of Nature for obtaining the fame end, whether employ- 
ed in originally fixing the granite foundation of the 
Brazils, or in throwing up, by fome fudden and (ubfe- 
quent coiivnlfioD, the iflaiid of Amllerdam, or in con- 
tinuing to this hour, through the means of animated 
beings, the fomriation of new lands in the Straits of 
Surda. Sir Cwge Slamt0n^s jIccuwU of the Bridjh 
Etnhajfy fo Cbina. 

SUNNUD, a grant, patent, or charter, in Bengal. 
SUPERPARTICULAR Pkoportion, or Ra. 
TIO, is tli4t in which the greater term exceeds the icfa 
by unit or 1. As the ratio of 1 to 2, or 2 to 3, or 3 
to 4, &c. • 

SUPERPARTIKNT Proportion, or Ratio, is 
when the greater term contains -the Itfi term once, and 
leaves fome number greater than 1 rcmaiiiitig. iVs the 
ratio 

of 3 to 5, which is equal to that of i to 1 * ; 

of 7 to lo, which is equal to that of 1 to i|; Sec. 

SUPPLEMEN r, OF AN Arch or A-soi.r, in geo, 
mclrt or Ifigoiiometry, u what it wants of i knuui'cic, 
or ot 180®; as the romp/tnicni is what it w uu.sof h qua. 
drant, or of 9..^. bo, ihc fuppltmtut of ^o’ is 150^ ; 
as llif criiiiphmcni id it is 40 . 

SUiTON ('^riioinas, Klqi), fouiKhT of tbechaitcr- 
houfe, was born at Kiiaith in Liucolnfhire, iu 1532, of 

an 
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aiT ancient an^l ^rented farnil)'. He w?»9 educated ru Ms olin. He dud the nth of Dectmhcr, i^tr, af 
J****V^ Eton f*?hool, and probably at Cimbni!.^re, anJ ftiubVd lla-kiu*y, aped 70, His body was conveyed, with the -* 
the law in Lincoln’s Inn; but this profeniofi r.oi fnii- moil folrmn piocin'on, lo Chrid church In Lo"doi 
injr his dirnnfition, he travelled into foiei^n countries, acd ilu-re ch-pofiiid, till 1O14, when it was rerrovid to 
and made fo loV^ a fiay in Hulhnd, France, Spain, the cha'*tir houfe, an I i.uerrc«! in a vault on the nortli 
and Inly, as to-acL|iilre () c ldn'»!i.ipcs of ihufe vaii- fur.* of ihc cliapti, un ‘ir a mapruificcnt tomh. * 
ons niilio'is. DuriiiLT his abreiuv, his father dlc'h atid .SUVVt)KO'\V' (a) Rimnikskf (Count Alexander), 
leff him a coiiluh rshle h)»tnuv‘‘. On lifs return hf>ine, whs a nuui I'o ciniiicnf in his prc»fLflion, that, if war he 
brlri''^^ a very acv'oniphlhtd penlleniau, ho hciHine fecrc an ail fiiiimled on iVIciice, it would hr Imjjroper not to 
tv.rv ’o ihc ertil of Warwick and his brother tlie e^ivl of give foinc account of his life in a Wo’k of this iiatuit. 
I,clceder. liy thj former of thefe nobk men, i 1 Varnnis accounts of him, iniked, are alrtadv in the 

be wan appointed mnlter of the ordnance at 15 c wick ; hands of the piihlic ; but they dirter fo much fsom one 
and (hftingui filing himfcif greatly in that iitualion, on anollier in the piotuies wliich they preknt of the w ///, 
the rebellion which at that time broke out in the north, that it is not cafy, if it be alwajs poflible, to dillm- 
he obti'ined a patent for the oITioe of mailer genera! of guilh truth from falfehood. With rcrpt.il to the 
rill* oidnanee for that diftrict for life. He is named as talents of the General^ there is not room tor the Lme 
one of the chiefs of thofc 1 -'co men who marched into dili’erencc of reprefentation ; bccaufe a train of nnhtsij 
Scoll.ind, iiy the order of Qjieen Eliziiheth, to the fuccclfcB, ahnoll unrivalled, has rendered thefc ctuilpiv : 
atrillancc of the regent, the tail of Mruton, in 157^ ; ons to all Einope. In the fhort detail lint mir hiniis 
ainl he commanded one of ilic live batteries witich ubii- permit us to give of the life of tin’s liugulai riian, wi 
ged the flroiig caltle of Edinburgli to intrender to the Ifiall avail ourielves of all the information, public and 
Li.gliili. He purch'ikd of the bi'hop of Durham the private, which we have been able to obtain, and f»clit’.e 
ju^.nois of G itellual and W^ickharn ; which, producing to be aiuhcntle ; and we hope to make our ica ler^r ac- 
coahmiiies, became to him a fource of extraorjina- quainted with fome particulars rtfpt^ting his peiio'-, 
ly wteilth. In 15B0, he was leputed to be worth and domcftic habits whieh are not yet gem rally known. 

L. 5;’:,000 The family of Suworow is faid to have been from 

Soon after this, he married a rich widow, wdio Sweden, and of a noble delctnt. The firll ol this 

bi ought him a confiderable tft^ive ; and taking up the name littkd in RulTia ahoiit the latter end of tfie lait 

l)u(im.fs of a mcrchjuit, riches llowcd in to him with century ; and having engaged in the wars againll iIk' 
every tide. He is faid to have had no Itfs thirty Taitars and the Toles, were rewrirdcd by the L’/,ars of 
agents abroad. He was likewife one of the chkf vie- that period with lands and ptafants. Bald, the filhei 
tnailers of the navy ; and fec.'ns to have been mHitcr of of oiir hen), »s faid to have been the go .fon of FeU i 
the barque called Suttr-n, in the lift of voluntctrs at- the Gnat ; to have been held in high ellirnaiion lor hn 
Unding the Engliih fleet agauift the Spnnilh aim^.da, political knowledge and cxicnfivo enidition ; am! to 

It k probable, alfo, that he was a principal intlruiiunt have enjoyed, ai hii death, the twofold laiik of Gene- 

in the defeat of it, by draining the bank of Genoa of ral and .Senctor ^ . 

that money with which Philip intended to equip his- Ae this account is given by a man wlm profcires . 
ffect, and thereby hindering the invafion for a whole have formed an mtirr.atc acquaintance with Suworow//, 
year. He k likewile faid to huve been a commifixoner himfelf, it ought to be corrtd ; and yet wc ciiinor lulp/ ^ 

for prizes under Lord Charles Howard, High Admiral cnutiaining fome doubts of its truth, or at iLalt ui us ' 

of Enghnd ; and going to fea with letters of marque, accuracy. It is well kneswu, that txtenflve imdition y 
he took a Spnnifh fl)Ip worth L 2 HJs whole was in no cltecm in Ruiiia at the period when Mahl/, 

fortune, at liii death, appears to have been in land Suworow is here Lid to Imvc been M learned ; and it 
L, 5,OvO/rr anmm \ in money, upward.^ of L. 6^,000; is Jikewufe known, that if, by erudition, be meant a 
the grerteft eft.'4te in the pofrefllon of any private gen- knowledge of ancient literature, it was cvciidt fpikd, at 
Jtlcman till much later times He lived with great inu- a much later period, b\ all who were oiu-e nol.ie, 
nifici-ncc and hofpilality ; but lofing his lady in 1602, and pofl’cfl’ed of lands and peafants (Sec Re- sia, hi- 
he riMa'd fro n the world, IcfTcned his fa'nily, and lived cyrL). ' he truth is, as wc have Icarind from 
in a nnvite frugal manner and, hawing no ilVue, refok tionable suihority, th.it the family of Snwui- w w’d< ru.. 
ved to ilidinguilh lu« name by fone important chaiity. cient and rclpcdablc ; but being far from c^lll.-tnr, und 
Accordliwglv, he pviTchalc<l of the Eail of Sutf-dk Ho- their little proj .uy lying at the vciy cxtrcimiy i f lUe 
waid-Honfe, or the lire diHolved charter houfe, near empire, we have itafiu U) believe, that the lubjtirt of 

Smilhiicl'l for the fiim of L. 13,000, where he found- this memoir was the nrit of the family tlrt c*,ci wa- f.t 

ed the prclent hofpital, in i r, for the relief of poor c-unt. Bafil, however, if his anedtors were t om 
men ail'* children. Before he h:u! fixed upon this tie- den, may have been tree from the KnfTian pv* juditts 
fign, the :onrt endeavourul to divtru him from his pur- agninlt Greek and Latin ; and this is irit inort [ lo- 
pofc, aiK^ to engage him to nuke Charles 1 . then Duke bable, that he certainly gave a learned tdux!ition to Iuh 
ul Yoil^. his hcii, by conferring on him a peerage; fon. 

but being free fmm ,tinl)ith)i«, and now near his grave, That fon, .Alexander Bahlowitch Suworow, v/as at- 
ihc luftrc of the coronet could not tempt him to change cording to the author already quoted, born 111 tlu 



(a) ’I'hirt name Is fpelitd kimetimcs as wc h.ivc fptllcd it, fonutimes SrwA<row, and fometimes Suvokoi f. 

Till.- hft 1 'Rcoiding t«j the pioniinciation ; but wc have adopted the orthography of the General himkff, i.r his 
letter to Charette, the hero oi Vendee. 
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•/W. *1730 : we have fome rtafon to believe, that he wa*^ not vcrcigii ; and, even to the Icadcra of the C0Tiledcrate8« ^n^'ororw> ^ 

— boin luffive 1732. Ilia fallitr had cWiliricd him, we he jrranucl better terma of capitulation than they had » 
au* told, for the robe ; but his early inclinations impel- the prefumptioji to :iik. 

led him to the pniftHlon 4jf a luldier ; and in 174 ^ he In the year I 77 ^^» liad been promoted to the rank 
was enrolled aa a fufillcr in the j^iiardj of Seimorunv. of Major j*eiicrrd ; and lor his exploila y the Polifti war, 

IK- wfis alUTwarcls a corporal, then a (Vijeant, and? in the Kiiiprefs conkired upon him, at ^erent timcj, the 
17 tic qnitied the j^uards with the hrevet of Kieu- orders of St Ann, St (.icorj^e, and Alexander Ncwlky* 
tcj.ani in the army. He made his lir'A campai^;n in After performinjr fome important fcrvices on the 
the Icvcn years war apainll the Prnflians, in the year frontiers of Sweden, Suworow received orders, in the 
17 ;r;, entirinjr upon adnal icrvioc iiiicVr Prince WoK bej(inning of 1773, to join the army in Moldavia, un- 

• ^Mniiki. As fciiior nfliccr on dill} , he attended on the der the command of Field marlhal Romanzow ; and 
c:( .mill oidt r in chief K oiint Fcrinor, w ho, admiring the there he began tliat i^lorif ms caorer, which foon made 
coMliimmale lefnluinin which lie appeared to pofl'efa, his name a terror to the 'finks. Ilis firft exploit was 
favoured him with his paiticnlar confidence. In 1761, iHe taking of Turtukey ; of which he wrote thcfollow- 
he w'a*'. ordered on f i vuc in the light troops under (je iiig hcotnc account to the commander in chief : 
niral i erg ; ai'<l vvitli the rack of a tield officer (w'C “ Honour and glory to (lod I Glory to you, R(i- 
thlnk that of J dtulvinint colmiel ) he ptifornicd pro- manzow ! We arc in pofTcilion of furiukey, and I 
< igics of valour, and exliihitcd much of that charaAer am in ill “ Suwoaow.*' 

wiiich wai altcrwardj fo fully developed and dlfplayed. Durin-j the remainder of the war, which was of fhort 
Jivt 11 f hrii he fecrr.ii to have formed the refolution of ccmiiniiaiice, Siiworow was coiiQaiitly engaged, and 
c!\iiig on the held of battle rather than iuffer hlinfelf conllantly fiiccefHful. In the beginning of the year 

to be t.iken prifoiicr ; for when, with a handful of f774» he was promoted to the rank of Lietenant-gene- 

tro(l])^, he was once iiirrounded by a large detachment tal ; and on the 1 ith of June of -the fame year, he de« 
ot fiiifriaris, he rktormiiud to cut lii»- way through feated the Turks in a great battle, in which the ^ loll 

tl cm, or perifli in the attempt. In this daring enter- 3000 men killed, fome hundreds of prifontra, 40 pieces 

piiK* he Well not only fnet efsfnl, but contrived to carry of artillery, and 80 ilandards, with their fuperb camp, 
olf with biiii twenty piifoners, though he was obliged Soon after this vi^ory, peace was concluded betweeu 
to ab^iii'lon two lield-piiccs, which he had a lirtle be« the two courts; and JLicutenant- general Suworow was 
fote tiikin from a fmalUr ditachment. ordered to proceed with all poffible haile to Mofeow, 

At the pente ol 1762, he received from the Era. to afliit in nppeafing the inlerior troubles of that pait 
jiuls <i coKmera commilfion, wiitten with her own of the empire. 

liaiid; and In idg advanced, in i7^>8, to the rank of Thcfe troubles were occafioned by t Coflac rebel, of 
brigadit r, be was, in the inonih ot November, ordered the nairte of PugiiUhew^ or Pugatemff^ who^ at the head 
rn upai', with all pf.flil.le fpeed, to the frontiers of Fo* of a party of bis dlfcontented countrymen, had long 
Knd. y>t iliat unfuvovnuble fcafon, he crofled rivers eluded the vigilance of Count Panin, the commander in ‘ 

4 i ' •nor*’ iVer-, whoK pallagc was n ndcred more difficult chief in Mufeovy, and frequently cut off detachments 
o) lli^'lit fiolU i and, in the coiiric ot a month, traver of the army which were fent out in queft of him* The 
itd F-nglllh mile.«, with ilic lufs of only a few men chace of Pitgatchcff, for fuch it may be called, was 
in ih«; environ!) oi Sinokuiko. now wholly entruiUd to the well-known aAivity of 

'I’lu* ohjv.\*t the Z^mpreis, at tiiw time, was to fub- 8mvofow ; and that General, after purfuing tfve rebel 
due tlic FulKii confcdenites, ami to poflefs herfelf of wnth inconceivable rapidity, through woods aqd deferts^ 
ri.'iir'. ji oviiicts ot that ill latcd kingvloni How con> came up with him at a place called Urladt, and carried 
pl.ulv Wh: .u.d her two sdlics, the EiLpcror of GtT.ra- Kim prifoner to Count Panin, who. fent him to Mof- 
i.y :ii.il the King i f TinHia, fuccecdcd in their enter- cow, where he fuffered the puniffiment due to his ctimes. 
pi lt. Ills btni rvldicd clKwhcrc (Ke Poland, AV This infurgent, it is faid, had at one time colte^fcd 
.1 /. ). It is fiillicinit, in ihi«» memoir, to obfci*ve, that fuch a force, and was followed with fuch enthufiafm^ 
the \kor(rcH ol the Rnffijiiir. were cbietiy owing to the that, if his uqdet (landing had been equal to liis cou* 
niilii.iiy Ikill '^nd intrepi<hty ot Suvvarow. wJio was rage, and his moderation had kept pace with his power, 
their (Mily dMi'-e (.ieiicial, and was indeed, for four he might have poflfefled hiinfeif of Mofeow, and made 
\eais, ..hiuill co’dlantly employed in ofl^nfive operations the Imperial Catharine tremble on her throne. » 

agaiiiA the conft<'er;itt\s. Not to memioii the nume- For feveral years after the taking of PiigatchcfF, Su- 
r.nis aaion.-i diid. Ikirtnilhes of kii inferior kind, in which worow was empbyed in the Crimea, on the Cuban, and 
his comKitl and coinage wc’c always dilplayed, the againll the Nogay Tartars, in a kind of fervice which, 
viriory at Sta!l^vl7., over a lupcrior force, ably com- though it waa of the utmoft importance to the Em- 
rnanditl, and the capture of Cracow, were aloLC fufli*’ preli;, and required all the addrefs of the Lieutenant* 
ricpt to intitle bin. to the fhamrtcr wdiicii he ever general, furnilhed no opportunities for that wonderful 
aittrwariK lo well Inpportcd. I’iie foim-r of thefe cljfphy of promptitude and refource , which had charac* 
drew the l\igl‘'’ft rncominmfi hoin the great Frcdctitk lerifed his more active campuigns. ■ One incideiit, how* 
f>l f'luflia; aiif! ihv laiier dreided the iatc of PobnJ, ever, mufl be mentioned, even in this (hort memoir, 

It is pioper to add, that Suworo v, un tUefe occaftnns, bccaufc it ihews the natural difpofition of the man. 
did not tariiilh his laurels by iinnccefTary cruelty. When During the winter that Snwoiow pafled among the 
a French ollicL’r, who lurrenderdd at Cracow, olfered Tartars, he was frequently vilitc'd by the chiefs of that 
him his fword, according to the cnilorn of war, he re- nation ; and at one of thefe vifits, Mechined Bay, the % 

lufed if, faying, that lie would not t:ikc the fword of a chief of tlie Gedilfens, often joked with Mufla Day, 
brave man, whole mailer was not at war with his fo- another chief, on hia inclination to marry. Mufla Bay 
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JBvnmow. was f<> extremely old, that Suworow thought the con- 
’ verfatton ridiculoas ; and one day aiked him. What 
ground Mcchmtd could have for uich idle talk ? Miif- 
fa replied, that Mechmed Bey was right ) that he wiih- 
ed to marry ;^^ud that he hoped the General would 
make him a prefent of a beautiful Tartar girl of fix- 
tecn ! Suworow immediately bought a young Tartar 
Have of a CofTac for 100 rubles, and fent her to Muflk 
Bey; who married her, lived with her a very few years, 
and died at the age of ore hundred and eight ! regret- 
ted, we are told, by the Litutepaiit'gcncral, who regard- 
ed him with great clleem and attachment. 

In the end of the year 1 7S6, Suworow w'as promoted 
to the rank of General in Chief ; and, at the breaking out 
of the war with the Turks in 1787, he fhewtd how 
well he was intitled to that rank, by his inaifcrly de- 
fence of Kiiiburi) ; a place of no ftrength, but of great 
importance, as it is lituated at the month of the l)uei- 
ptT, oppotile to Oc/.akow. For the /tal and abili- 
ties which he diiplayed on this occalion, the Kmprefs 
decorated him with tiie onler of St Andiew ; gave him 
fix crofTca of the order of St George, to be diftiibiited, 
according to his judgment, among fuch of bis olKcers 
as had mod diUinguidied themfelves ; and, in a very 
flattering letter, regretted the wounds which he had 
reedved in defending the place. 

At the fiege of Oczakovv, Suworow, who command- 
ed the left wing of the army under Prince Potemkin, 
received a dangerous wound in the nape of the neck, 
which was followed by fo fmart a fc.ver, that, for fome 
time, his life was defpaired of ; but he perfevered in 
hi8 long accuftomed pradice of preferring regimen to 
medicine, and hia health was gradually re-eltablifhed- 
In the year 1789, he was appointed to the command 
of the army which was to co-opeiate with the Ptince of 
Saxe Cobourg in Walachia ; and, by matches of in- 
conceivable rapidity, he twice, in the fpace of two 
months, preferved the army of that Prince from inevi- 
table deftrudion. Putting himfclf at the head of 8coo 
Ruflians, and literally running to the aid of his ally, he 
came up with the Turks in time to change the fate of 
the day at the battle of Forhani, which was fought'on 
the 21ft of July ; and again at Rymnik, which, with 
7000 men, he had reached with equal celerity, he gain- 
ed, on the aid of September, in conjundion with the 
. Prince, one of the greateft vidoriee that have ever been 
atchieved. According to the leaft exaggerated ac- 
count, the Ttirkilh army, commanded by the Grand 
Vifier in perfon, amounted to 90,000 or 100,000 
men ; of which 70,000 were chofen troops : whilft 
the army of the allies exceeded not 25,000. At the 
commencement of the attack, Suworow, who had re- 
connoicered the country, and formed the plan of the 
battle, called out to his Ruflians, My friends, look 
not at the eyes of your enemies, hut at their breads ; 
it is there that you mufl thrull your bayonets.*’ No 
quarter was given to the Turks ; and on this account 
the Riiflian General has been charged with favage fe- 
r^ity : but the charge, if not grouiidlefs, mull be Iharcd 
equally between him and the 1 Vince of Cobourg. 'i'he 
commanders of the allied army, aware of the immenfe fu- 
periority of their enemies, had refoived, before the en- 
gagement, not to encumber themfelves with prifoners, 
whom they could not fecure without more than hazard- 
ing the fate of the day : And where n the man, who 
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admits the lawfiilnefs of war, that will condemn fuch Suworow. 
cotiduel in fucli critical circumilaiices ? ^ 

The taking of Bender and Belgrade were the im- 
mediate conlcquences of the vicflory of Rymnik ; and 
fo fenfible was the Emperor Jofeph how niiu*h ihc r.i 
pkl movements and milit.iiy Ikill ot S!iwon)w Iwd rtm- 
tributed to that vidmy, tliat he immediatLly crt-jiid 
him a Count of the Roman empire, .iinl acconipanitd 
the diploma with a very flattering litter. Sirnibr l o 
Hours were conferred upon him by bis own foYm lMn. 
who fent him the diploma of Cmr-i of tl»e empire i r' • 
Ruflia, with the title of Kyriiiiikllu’, ai d the o dei 
St Andrew ttf the flrfl clafs. 

In the autumn of j 790. Prince Potemkin \v-i>t j t > 

Count Suworow, requeiling a particular iMubiiir.- 
The General, who corjjedtured the objed «'f ir, kp' 
him the following anfw’er : “ Fhe flotilla (<4' low-boai-, 
wrill get pofl'efllon of the mouibs of the Danube ; riil 
cia and Ificcia will fall into our power; our ttoopu, 
fupportul by the venth, will take Ifn ailow aud Jiralu* 
low, and make Tchillow tremble.” He wmj pe*l4.ctly 
right in hia conjedure : it was to couccn viirli li:u: 
nieafures for the taking of IjVuailow that tin* Ihir^p.- 
had requefted the conference. He dij not, liovvevei, 
receive orders to underrake that dtfDcrate cnurpiiic til! 
the beginning of November, when he rapidly iipuroj » h- 
cd towards that forlrefs. His army, by ba and l.u d, 
conflfled of 2 -^,000 men ; of whom one-bair wtic. Cof- 
facs, and of thefe many were iick. The tioops of ibe 
garrifon, which w’cre under the orderp of feveu Sultan-, 
amounted to 43, men, of whom nearly oik 
weic Janiflaries ; the fortrefs w'as by miuh the lltongiil. 
of any on the Wrkilh frontier ; h was luidir the com 
mand of an old wamor, who had twice rcfufid the 
dignity of Grand Vificr, and bad dlfpb y^ d agpiull the 
Aullrians confiderablc abilities, as well as the moil: in- 
trepid courage ; and the Grand Seignior bad publilliH 
a hrman, firbidding the garrifon, mi pain of death 
without trial, to furrenJer on an) terms whdtivcr. 

Potemkin, knowing that Suw^orow iuid with him iv) 
battering cannon, and dreading tlic ct)iiftt|ueiKes <.f a 
repulfe, wrote to the (Icncral, that if he was not cer- 
tain of faccefs, he would do well not to riik a:i air.iult. 

I'he laconic reply W'as ; “ My pUa h fixed. Tlie Ruf- 
fian army has already been twice at the gates of jfmni- 
low; and it would be fhameful to retreat from them the 
third time without entering the place.” 'I'o fp,iie tlie 
elTufion of blood, however, if polTible, he fent a note 
to the Seralkier who commanded in Tfmaikiw, to allure 
him, upon Count Suworow’s word of honour, that if 
be did not hang out a white flag liiat Nery day, tlic 
place would be taken by aflault, and all the ganibui 
put to the fword. The Sera/Icier returned no aufwcr 
to the note ; but another commander was pleafed to 
fay, that The Danube would ccafe to flow, or the 
heavens bow down to tlic earth, before Ilinailow would 
furrender to the Ruflians !” 

Having concerted with the Admiral proper meafure? 
for the aflault, Suworow pafled the night, with fomc 
officers of his fuite, in impatient vigilance for the ajj- 
pointed hour when the fignals wvre to be giie^’. d'hefe 
were the firing of a muflvct at three, four, and five in 
the morning, when the army lufhed upon (he place; 
and not with (landing the defperate oppofition of the 
Turks, the depth of the moat, and the height of the 
4 L ramparts* 
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famparM, they wtrt: coinpL-tely malU’n of Ifinailow by I'licrc are but few (xamplee of u military operation SiiworowV’^ 
fuui (/clnt'k P. M. ill ibis one dieailnil day tbe Ot- fo bolJly conceived, fo fkilfiilly pcrttirmed, or lo impor- 
lomans lod kille«i or dan^rrMuiHy wounded; tant in its confeqiicnces, as the takinjj of Praga. The 

lo^-) )7) wbo wi^retiiki’n prifoners; belides y/omen afl’anlt was made at once in feven diflcrent places at five 

and ciuldrcn, ini 2'o Cliriilians of Moldavia, wliofcll in the morning; and at nine the jluflij/is were inafters 
in tbe*g4‘nMal Tnarfiere. 'I’bc place was given np*to ol the place, having penetrated by pure force a triple 
pInruUi fni three d lys, accjirdiiig t<i agicenient with eiiTrenchmciit. Of thr Poles I 4,ooj lay dead on the 
l!i(* bchire tlie ailanlt ; but wc have autliuri^y to f-eld id battle, one third (jf whom were the flower of 

lay, l^iat iiv) |^(:rlon was murdered in C4»iJ blood, who the youth of Warlaw ; ai>ove 2000 were drowned ill 
did not prefer his plo^)^•rty tr) his litV. the Vitiula; and i4,t)8Dwcrc taken piilbncrs, of whom 

'riie RniTnnis found in Ifniadow 2 ^3 pieces of can* 8oco were difarmtd and itnmediately fet at liberty, and 
non, many hug*e aiy^ tmall m.ig.!/iin3 of j^u.ipowdrr, an the remainder the next dviy. We mention thele cir- 
imnuiife qu^ntilv irf bomb^i and b ill , flandnrds al* cumllanets, breaufe they completely retiitc the tales of 
moil all fiaintd wiili blooil, prov lion'i Ibi the Turkilh thofe Jacobin fcrihblers, who hive lo Itreiiuouny eii- 
army for fix moinloi, and .'‘hoiit ic,o. hoifes, of which deavourod to tarnilli the laurels of the Rnfiian hero, by 
many were extriTiifly bi nitilul. Suworow, who was reprefenting him as having ordered a general malUcrc 
inacvciribh' to rniy vie vs nf private interefi, did not ap- of men, women, and childicn. The artillery taken from 
pronrijte to hi4ideir a hiigh* article, nut fo much as A the enemy conlified of 1.4 pieces ot caniioti and mor- 
hoiTe ; but having, I'ccording to his cnllom, rendered tard, chiefly ot largo calibre. The RulIianA had 580 
fob :mi lha 'k i to God his vitiory, wrote l4> Prince men killed, of whom eight were luperior and ibiii-ofli* 

I otcri'.kin flic folio a iiig Spartan letter: “ I'he J^nlTian cers, and 9C0 wounded, of whom 23 were officers. 
colo-Ui w VC on the lampatls of Ifmailow.’' Soon after the llorming of IVaga, Wnrfaw capituU* 

P< Ci- hib co’ii hided with the* rnrkfl in December ted, and Suworow was received into the city by the 
1791, no roliircal cveiiU lucurrcd iVom that period to magiiiratca in a body, and in their ceremonial habits* 
rail ‘ ’.th thr Tiillit'*ry tJilc.nts of Suworow till 1794. When the pvelident prelcnted to him the keys of the 
in thr la ginning tliat year mutinies having broken city, he preffed them to his hps, and then, holding ^icni 
jist nnorg ihc l oli'h froc^ps in the firvice of Ruffia, up towards heaven, he faid, ** Almighty God, i ren- 
and ilu* I'mpnth, with h^r two potent allies, having db der thee thanks, that i have not been compelled to pur* 

1 t!ic pl.jM for the partition of Polaml, Count 811- chafe the keys of this place as dear as ** Turn. 

WIDOW If clvrJ orders, in the month of May, to pro- iiig hfs face towards Praga, his voice failed him, and 
e*. id, by fo\ced niTtrcbcii, into Ued Ru'uia, witUaco'^ps his cheeks were inllantly bathed with tears. As he 
nf men, nnd to dilarm all the Polifli troops rn rode through the llrccls, the windows were filled with 

th'it T)r()vi»’(’f l lrs fervicc he ptrfonned without che fpediators, who were delighted with the return of oiv 
rlVnli in of bhiod, difarmiiij; in lefs than a fortnight der, and ihc aflTurance of peace ; and the air tefounded 
S (j men, dilpi rud over a cmiiitvy of i 50 miles in cir- with the exulting exclamations of Long live Catha* 
mil Soon afterwanls lu* was ordcml to mrtreh into rine ! Long live Suw’^orow !'* 

th'- iiiterioi of I'olaiid ; the King of Prulfia having been Thus did Count Suworow', in the courfe of a very 
i.bli);ed lo raife the liege of Warfaw, and the Emprefs few months, overturn the kingdom and republic of Po- 
pe 'itiving that more vigorous meafures than had hither- land. It is not our bufinefs, in this article, lo decide 


to been pur hied, were uecelfjry to accomplifh her dc- 

To give a iletriikd account nf his route to Warfaw, 
w'.Mihi he to wri'e tlic hidoiy of the Polilh war, and 
r ot the inemoh ^i of Count Suworow. It has been rafli- 
ly 'oppulVvl, thj’t he had to contend only with raw 
trc'ojw, coninra,.fled by inexperienced leaders, who were 
i.<jt coidially uniied among themfelves ; but ^he fa6t is 
otluTvsife, an-l Suworow never difplnycd greater refonicc 
in the day of d iiigcr, than in the nnmcroiis battles and 
fltirmifhes in which he was engaged on his march to the 
capital i)f Poland. At Infi, afitr furniounting every oh 
fticle, he fjl down, on the 2 :d of Ofbober, before Pra- 
ga, a llronydy furti'iMl fiibiirb of Warfaw, defended by 
a fc'rmidalile art’llery, and a garrifon of 30, coo men, 
reiiikicd ih.fper.i’^k: by their liiuai^ni. The Ruffian ar- 
my exec* dvd not 2 2,o'o; an* with that compaiative- 
ly Iroall loree lie nfulvcd to flnrm Piaga, as he had 
Ifurmed I i mail, bbivlng ti tinted foine batteries to de- 
ceive the giirrilon mUo a li^liei that they were to he re- 
gularly hefiegc l, he eein-erted with the other Generals 
the mo \c uf affiiiilt ; and when every thing was ready, 
he hi., orders ir. thefc word** : Storm, ami take 
th,* biittcrie*^, and ei.t do..'n all who reliil ; hut Ipoe 
the inbaliicants, unaimcci pcrfuris, and ?^\ who Ihall alk 
for quarter.'^ 


on the juliice of the caule in which he was embarkccL 
Gf the Polilh revolution, which gave rife to the war 
that fubverted the republic, and fwept it from the num- 
ber of fovereign ftates, the reader will find fomc account 
under the title Poland in the EncydtfadU ; but it is 
here propet to acknowledge, that wc do not now think 
fo favourably, as when we wrote that aiticlc, of the 
views and principles of thofe who framed the conltitiu 
tion, which brought upon them the Ruffian and Pnif- 
fian arms. Subfequent events feera lo have proved 
completely, that if Poland had not been conquered by 
the allied powers, it would foon have been invofved, un- 
der Kolkiuflto and his Jacobinical adherents, in all tha 
honors of* revolutionary France; and the unhappy king, 
ii Head of being carried captive into Ruffia, would pro- 
bably have tinilhed his courfe on a f'calFold. iSuworow, 
who never concerned himfclf with tlie intrigues of 
courts, and exprefled on all occalidns the molt fove- 
reign coiilenipt of thofe GrcneraU who affi:de(J"ti> pot 
fvls the fccret.* of lUtcfmen, probably never enquired 
into the final object of the war, but tlmugkt it his do- 
ty to execute, in his own fphere, the orders of his Im- 
[»cnal rnillrcis. 80 fenlible was L'aihjitiiij of llu* pro- 
priety ot lids coiuiiRt, and of the zeal and abilities 
which he had difpla>ed in the Pclifli campaign, that 
immediaiely on receiving ajcounis ot the llorming c*‘ 


f. 
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• Suworotir. Prajrji unfl the fiihiniflion i fWaifaw, die aiinonntvJ 
to him, in a letter wiiiuai with her own liancl, his well- 
cariietj nflvanrfmeiil to the rank oF Fich! inarfh:'! Ct*- 
nei iil. N’l- (hd hei munihceiicc lUip there ; Slie load 
him with and preFented hii i with an eiUtt of 

\c.oo peahint'?, in llir diliriet of Kubin, whieh liarlliceii 
the feene (if his Firtl battle in the courfc of the cain- 
paijrii. 

From the fubju^ation of Poland we J>ear little more 
of Field mipniM Suwerow till he entered upon his I'lo 
r’ous career in Italy. He is faid, indeed, to have jifiven 
ofience to the prtlent Emperor Foon after his aceeiFum 
to llic thr.'^ne, by affording proteftion to fome nienio- 
rions officers, wb.om bis Majefly had in an arbitrary 
manner difmifFed from the fcrvice; but that offence \i4U) 
-overlooked, and Suworow catlvd again Into action, when 
Paul joined tlie coalition againil Fiance. 

Of the exploits of the Field marfhal in Italy, where, 
^0 ufc his own words, he (!t'ffro^''ed armies and overturn- 
ed ft:ite8, w'e have given a full account under the title 
RjtvoLUTiON in tliis Su^^phnnnt. In his former cam- 


paigns, the wlfdoir oF Ins mc.'iurts, thr jhdnr.i;:i.'-i r^f 
bis louet, the uml.nmud ehararicr i t hi- tint : -u » 
mid the pn'grtfhvi coiilinuanee of his ii.ccdh" , lu.inlh' 
piools of iht lupciioiitr of liK. li.hnt'. haidly to le i\\. 
lalleled in the aniial# <d iiiudcni war ; but, ai inia-c-i tiv 
the noblLntlb ol bis canic, and coiiliJirg, as h. ja d, m 
the God of bailies, he Items in his iait ein’.]3j‘g!i 
have iurpaHed himlilt (ii). It \v«.uld tnjuai, l i 
tliat his own tiovcrtign thought oiheiw ilc. ; and if he- 
did, he was certainly as lirguhir in that opiiium n.s he 
is f.iid to be in many oiheis Coui'uluing tin- F.Vid- 
marfhal as the compieror of Italy, he i.^d mifrd rua- 
ted him a Piincc by the Ryle and title of Ihircc Su- 
wtnow-J/ali/ii f but how did )ie receive him, wl m he 
utniued into the Rnilinn dominions at the head m his 
veteran and vic^onous bands ? 

Though the old warrior thought hiri’.ftlF alir.uil be- 
trayed at tlie end of the campaign by the crooked t.o- 
licy 01 the court of Vienna, he doubilelb hoped lo be 
rtctivtd at llic coint of St Pticrflnirgh, if 11.4 
tiianiphal aiches, ai Icaft with the rnoM piibhe tti'imo- 


(a) Were any other proof than a fimple narrative of his fuccclB nccefTaiy to e\iurc the nbiliilc.i difpi.iytd by 
MiirHial Suworow in the laft campaign, that proof might be found in the fad uviiEs of the puhnt. ti c 
opening of the campaign of 1800, the allies pofftffed inhuitely greater udvantages'^over iIk iiieiny thin .it 
the beginning of the campaign of I7g9; and we ventured to fay, towards the end uf tlic in tide 

tUTioN, in this chat the affairs of the French feemed in Italy to be dclpciate. But how e^^ic- 

giou fly have we been mlilaken ? By the mull unaccountable uifalualion, the Autlnan commander in It.ily 
would not beti/^e that the French army of referve, which was advancing upon him with the ufual colciity of t! < 
FirR ConfuFs moyements, confiftcd of more thanyf;c th^ufaml men! InRcad therefore of marthing rupidlj to 
them before they could be wholly dtfentangled from the paffes over the Alps, Iw. waited patiently for them in il c 
plains of Marengo. If we may judge of the future by the paft, wc may lunly fay that fnch woiihl not h. \c 

been the condnft of Suworow, Even after the two hnltilc armies met, and Fought, on the lOth of July, one 

the bloodicft battles of the prefent war, the fuccefs of the French w as not fucli as to intiile ihcni to the jciji.’li- 
tioiis which were the confequence of their dear-^bought victory. The fate of the day wms long doubtful ; and 
k was at laft decided, not by any extraordinary exertions of ilic Conful, but partly by the providtui (oiiduft 
General Deffaix, who, with chc aid of frefh troops, crewed a new battery at a critical point, nrd at a ciiticEl pe- 
riod ; and ftill more by the fttuation of General Milas, whole faculties, though ficqm iitlv fiip; <)rttd by wine 
and fpirits, are faid to have wholly forfaken h'ln in the latter purl of the day. When In was in this (late, one 
falfc movement, which weakened his centre, afforded an opportunity to Dclihix to make a \igoi(jus .-'iid Fucccli- 
ful charge with a body of cavalry that had not yet been engaged. 

But even after this defeat, what was the flatc of the two aimies ? The AuftriaiiH Inul lull c oc“‘ men. and the 
French from C2,oOi. to 14,000: the former, enraged at having had the vidory lo wrcftul out of il.iii liaiid.i, 
were eager to renew the conicft on the following day ; and the latter }»ad (^brained only ibc bancii advantage of 
keeping poffelFion of the field of battle. In fuch a (ituation, tSuworow would certainly have inctnirage.i the ardour 
of his men; but tbe Auftrisui commainler, who complained laft year of the Fitld-ii.a»f!i..l for bting ti.o little 
fparing of blood, inllead of fnllowiiig the example which he bad fet him at the battle of 'IVclra, cunebukd a 
capitulation unparalleled, wc believe, in the annals of war ; a capitulation by which he voluntaiily (imcndertd 
into the hands of the enemy iicaily all the fruits of one of the moll glorious campaigns recurdtJ in hiftory Wc 
wiih not to throw any undue afperfion upon the charafler of Gtncial Melas ; Wc be’ievc him to I e a brave 
man, and fuch he has been repiefented to us in varums accounts which wc hnve iiad diicClly from (verniriny ; 
but ail thefc accounts agree in reprefenting him likewile as fit, not to have the fupreme command uf a great 
army, hut only to execute the orders of a fupertor mind. 

In Germany, the gallant Kray has been obliged to retreat before the equally gallant Moreau; but he has wifely 
not hazarded the confequences of a general afllon. Wc fay ; becaufe we have leaned Irorn auilioiiiy 

^ which we cannot queftion, that his army ta in a ftatc little better than thni of mutiny. ’I’o his offictr.s he 5 in 
a great mcafurc a ftranger ; and therefore thefc gentlemen think theriii'eivts at liberty to ctilubcv Ills urdc • I* ! 
What tlie confequence of all this will be, it becomes not us to conjecture An ai mid ice has in the mean ti:r'c * 
taken plrce lioih in Italy and in Germany ; and it is not impoffible thrt the Aulic Couiiril, aided by tlie mob 
©f Vienna, may induce the Emperor to make a feparate peace — Wc need hardly make an npolttgv I'o: the Iu.-mIi 
ftf this note, which our readers will coniider as a continuali'»n, llie lateft that we OkiU bnvc an uppo tiir'-ty to 
give, of the proprefsof the French revolution, which wc once ibittcrcd oiirlilvfs wi.uld, by thibtitne, (^ ive ti^kcii 
a very different turn ; and a ditl'ercnt turn it would have taken if another Buuurow had commanded in Italy. 


!■ ll C .}Cll 
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iiwnrAW, |||() of hi9 Sovereign's approbation. It ia iaitl, l!»at he 
j back at the Jicacl of a large army, 

with full povMTS to a£t as he ihould judge proper h>r 
bringing the war to a liappy termination, and rcllontig 
pence and order to Kuiope ; and ho certainly expn fUd, 
111 letters to difl’erent corrcfpondtntB, his tarnelt wilh to 
conclude his military career wilh contributing to the 
accoiupl'ihmtnt of fo dcliraUe an objed. What then 
mull have been liii. difappointment, when tl.e RulHan 
Empnor would not Ice him, and pofitively forbad hi* 
appearance at coiir'. •? I'o the mellengei \s|u» biotighl 
the ordtr, the Field- marfhal gave a pnrle ol money, 
rinmd his carriage rtiother way, and drove to a wooden 
houfc, at a diltanre from the eoiiri, and from hla former 
^riendf, v/htre biiili his irughty htarl ; and the con* 
qneror of the i\irks, the I'oles, and the French republi- 
cans, died, almoll unattended, on the I 8th of May 1800. 
The fovercign, who thus dlfgriictd him at tlic end of 
his life, givc him a rnagiiihccnt funeral ! 

In hij perfon Siiwoiow was tall, confiderably exceed- 
ing lit feet, and full chedtd. Hia countenance was 
ftnn ; hut among his friends his manners were plcafant, 
and hisdilp^htioip. were kind. lli> temper vas na- 
itirally viokni; f-iit that violence lie conHantly labour- 
rd to moderate, though he was never able compktely 
to extinguifh it. According to M. Aiitfiing, an efftr- 
vcfcciit fpirit of impatience predominated in his cha- 
racter ; and it perhaps lu ver happened (fays that an- 
thor j that the exet ulum of his orders equalled the rapi 
city of Ins wiO'CS. ’Though lie difliked all public en- 
tertainments, yet when circumftances led him to any of 
I hen, he apneared to paitake, and endeavoured to pro- 
mote, the gcioral pkalure. Sometimes he condefetnd- 
t J even to dam e and play at cards, though very rarely, 
and nuTtiy that he might not interrupt the etiquette 
of public manners, to which, when not in the field, he 
was very attentive. In the field he may be faid to have 
fpent the whole of his life from the period at which he 
hrll joined the army in the feven years war; for during 
the lime that he w'as not engaged in actual w*arfare, 
and that lime, taken altogether, did not exceed twelve 
vtats he was alw.iys placed at the head of armies Ha- 
iiiwul on the frontier of fume enemy’s country. He 
wjm iheri^fore a mere wanior, and as fuch had no fixed 
habitation. Wilh rtfped to liis table and lodging, he 
cohunled himl'clf witli w'hatcver he found, requiring 
nolhieg hut what abfolutc neceflity demands, and what 
might be tranfported with eafc from one place to an- 
othtr. liis couch coritilled of a heap of fitlh hay ful* 
ficicnlly elevated, and feattered into confiderable braadih, 
with a white llicet fprc?d over it, with a cirftiion for his 
pillow, and with a cloak for his coverlid. He has been 
reprefented us dirty (c) ; lint the rcprcfeiitation is falfe. 
M. Aiithing affurcs, that he was clean in his perfon, 
and that, when not 011 actual iVrvice, he wtiftied him- 
felf frequently dining the couife of the day. It is 
among the fingnlar, though unimportant circamftances 
of his life (fays the fame author), that, for the laft 
twenty years, he had a(>t .made life of a 1 xiking-glafs, 
or incumbered his perfon with cither watch or money. 

He was fmccrely religious ; took every opportunity 
of attending the offices of public devotion ; and has 


been known, on oiimlays and fcflival.s, to deliver Icc- Suwortne, 
tiircs on piety to thofc whom duty calltd to attend on 
him. We aic told by ;in anonyii'oiu w’lltcr, in a riiif- 
ccllariy not very forward to praif.' f.ich rmii as Snwo- 
row, or indeed to prailc rkiy in u of jjviy dcit^ription, . 
iliat chancing one evening to ovcrlirar a captain abiidg^ 
the prayer whieh lu*i> duly required him t<ji<|)cnt f.t tlic 
guard, the Field- marfliai calltd out to him, "^I’hou 
ii*icon(cionabIe, abominable, impious man, thou wonidii. 
cheat Heaven! Thou wouldil, no doubt, cheat like- 
wilt the Emprefs and me 1 I ihill diCinfi-i thee.'* 1 lie 
regard for facred ♦lungs is indeid vciv apuiunl in the 
elegant letter which, on tlic id of f)dohiT 171);, he 
wiore to Charette, the hero of Vtntii e, wJurn ht con. 
graiulate.s upon taking np arms to r< llure the ten. pica 
of the God of his failitis. Alluding to this trait of 
his character, and to h’s dctefhii'i'n of lacobinifni iindec 
every form, a late wilter in a moll rel'pc^tablc niiicel- 
laiiy has well chara<^ieri/.ed liiin as the 

“ Foe to teligliuTs foe ; c)f Kuflia's throne 

The prop, I IT avenger, and the pride in one ; 

Whole conquering arms, in hold ilcri.incc hurl'd, 

Crunicd the rude moiiHcr of the weftern world." 

We have already* when we thought not that wc 
(huuld fo foon be called upon to wiite his life, obferv^d* 
tftac he WHS a fcholar, a mao of fcience, and a poet. 

M. Antbing alTures hr, that from his earlielt years ho 
was ei»amoured of the fciences, and improved himftlf in 
them ; but that as the militsry feiener was the fule ob- 
ject of his regard, thofe authors- of every nation who 
inveftigate, ilUiArate, or improve it, engroffed his lite- 
rary Icilore. Hence Cprnelios Ntpos was with him 
favourite claffic ; and he read, with great avidity and 
attention, the hiltories of Montecuculi and Tutenne. 

Caefar, however, and Charles Xll. (fays the fame aii- 
thoH were tire heroes whom he molt admired, and 
whole activity and courage became the favourite objeda ^ 
of his imitation. 

With refpe^ to bis moral chamber, we have every ~ 
rcafon 10 believe that he was a man of the molt incor- 
ruptible probity, immoveable in his purpofes, and in- 
violable in his promifes ; that the cruelties of which he 
has been accu&d were the cruelties of Fotemkin, and 
that by. thofe who knew him he. ws.s confideied as a 
man of unqueflionable humanity. The love of hia 
country, and the ambitkm to contend in arifiK for ita 
glory, were the predominant paffions uf his adive life ; 
asKl to them, like the ancient Romans, he faciiliced* 
every inferior fentiinent, and coiifccraled, without re- 
(erve, all the powers of his body ami mind. His mili- 
tary career was one long and unilurm courfe of fuccela 
ami triumph, produced by his enterpriilng courage and 
extraordinary prtfercc of mind ; by his perloiial intre- 
pidity and promptitude of execution ; by the rapid and 
unparalleled movements of his armies; and by their per- 
fect affiirance of vidtory when lighting under his ban- 
ners. Such was Alexander' Bchlovitch Count Suwo* 
row. In the year 1774 he married a daughter of the 
General Prince I wan Proforowiki, by whom he had 
two children, now living : Natalia, married to General 
Count Nicolai Zubow ; and Arcadius Count Suworow^ 


(c) By the anonymous author of the life of Catharine II. 
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\ 5tir<«l!ow • ydutli of great promil'e, who accompanied hia father 
*•^11 in hift unparalleled march from Italy to Switzerland. 

, *^‘**^**'^‘ , SWALLOW’s-Taii, in fortiricaiion, is a fmgle 
^ tcriaille, which is narrower towauU the place than to- 

>ward the enun^y. 

. \SWAN (See Anas, J'.ncyrl.). It is now afcertaiii- 
ed, beyond the poflibilily of doubt, that there are blttch 
fwans, of equal lize, and the Tame habitudes, with the 
eoinmon white fwaii of tliis illand. 'I'licfe fowls have 
been fetn chiefly in New Holland ; and Captain Van- 
couver, when there, faw fcvoral of them in very fbtely 
attitudes, fwimming on the water ; and, whtn Hying, 
difcoveriiig the under part of their wings and breads 
to be white. Black fwans were likewile feen in Nt w 
Holland by Governor Philips, Captain VVliite, and by 
a Dutch navigator, fo long ago as in 1697. Gover- 
nor Philip) deferibes the black fwan as a very noble 
bird, larger than the common fwan, and equally beau- 
tiful in form. Mr White indted fays, that its H/c is 
not cjuftc e(jual to that of the European fwan ; but 
both thefe authots agtee with Captain Vancouver In 
incnti niing fome white feathers in ita wings. 

SW INTON (John), a very celebrated lLii{>lt(h ajt- 
tiquary, wa™ a native of the cotinly of Chefter, the Ton 
of John Swinton of Bexton in that county, gent. He 
w^asjborn in 1 703. The circumilances of his parents 
Die. probably not affluent, as he was entered at Ox- 
^onjry. ^ Icrvitor at Wad ham college. Th»s 

was in Odober 1719 It may be prtliimcd, that he 
recommended himfelf in that lucicty by hia talents and 
behaviour, as on June 30. 17239 he was elected a 
fcholar on 1 Chefhirc foundation in the college. In the 
December following, he took his brft degtcc in arts. 
Before he became mafter of arts (which was on De- 
cember I. 1726), he had cliofen the church for his 
profeflioti, and was ordained deacon by the biftiop of 
Oxford, May 30. 1725 ; and was afterwards admitted 
to prieft's orders on May 28. 17^7. He was not long 
without fortic preferment, being admitted to the rc£tory 
of St Peter le Bailey in Oxford (a living in the gift of 
the crown), under a fcqueftration, and inliitutcd to it 
in Febroary 1728. In June, the fame year, he was 
eledtd a fellow of hia college ; but, defirous ptobably 
to take a wider view of the world, he accepted, not 
long after, the appointment of chaplain to the Engiift 
• factory at Leghorn, to which he had been chofen. In 
this fituation he did not long enjoy his health ; and 
leaving it on that account, he was at Florence in April 
1733, where he attended Mr Coleman, the Engliih en- 
voy, in his laft moments. Mr Swinton returned thro’ 
Venice and Vienna ; and, in company with fome Eng- 
li(h gentlemen of fortune, vifitcd Pn (burgh in Hunga- 
ry, and was prefent at one of their affemblies. 

It is poffible that he had not quitted England in the 
fummer of 1730, for he was elected a Etllow of the 
Royal Society in June that yeai, and admitted about 
three months later. It was probably while he was a- 
i^road (hat he was admitted into fome foreign fodetieB; 
namely, the academy ileg/i Apatijlt at Florence, and the 
Etrujean Academy of Cortona. On his return, he feems 
to have taken up his abode at Oxford, where he refided 
all the latter part of his life, and was for many years 
chaplain to the gaol in that city. It may be prefumed 
that he married in 1743 » 

gave up his fellowihip. In 2759 he beeaxhe bachelor 


of divinity: in 1767, he was debited Tz/Aj 
or kttptT ol the univciluy iccurds ; and, dm Apnl ].* 
1777, ho died ; lojvin;; no clnlduMi. IJiswiTL- I'liivivod 
till 17S4, and both wtr: buried, with a vciv and 
plain inlcriTJlikin, in tlio diiiit-l of Wndhani cnli:-;--. 

Jt remains to i;*!;-: i.i'Ikv of the iroll iin,)i) t.n t 
monumerits of a lit-.ia’*) man’s IdV, h s [)nli!i- riions, 
'riufc were 'iinnt rolls .md l.-.irnfd, but ::«ii ot 
magii'ludf. He piiblilbul, i. “ J )i’ 
iUgalis \tinaciila Diircitai .Uo, I'ypag' ', (.'v(.ii, 
* 73 K* 2. “ A tiitiral cfi.iy t'-nixming tiit 

A.r,^... Aiityoo. occallont:! I y two l.;tt ii-iji: nm lu, 
to the r.Tx.infng of the denuuii.K.'. in the 'l\lh. 

mem,” Svo, i.ondon, 1739. ?. “ Doprilus U.-rua. 

iiomm litiim diflcTtaiio,” 4.to, 3C pagti, t)\t.n. 17.*?. 

4 “ Do Pnmogtnio T.triifcnium AluhaKto, /Mhiii. 
ti.)/’ Oxt)n, 1746. *• J rdci iptioncs C'llli.r ; tiw o 

Linas iiiiCfiptloncb rLccnicias, inti*- tiidera Cilii riup< r 
rcpcMtas, conjidiursc. Accfdit dc niimmis quil-ntd' 'i- 
SAmaiitinis et ”ha-»nriis, vtl inr-iHiam pi;r li I’m.iI 
iHtn h ttnlihu*!, vd in Inccm ha^tc: us non i.iiils, (’dii; - 
talid,” .4 10, 87 pages, Oxon, 1750. 

Itonc) Lilitie : live in I inas alia3 Irfciiplioiu-; } 
dae, inter rndcra Cifiii nuper rr perms, coi Ji an 
4tO, lo 7* “ Dc nnmmis nuibnidam i;-. in nil i 

nis et Phocnici* , vd mfol-tam pric. le liieiatmam ui' 
libus, vd In luce. 1 huCU 11113 non ecb’lii. (!i:li 1 fi* lo I . 
njnda,”4ks 36 pa^C'- 8. “ .Met’lia: five uj n: I’ln i 
Gentis Mc-tili ':, c nuinn.ij vttullis ( "•:« 'oquii: nn'i Mi' i. 
nota*, diHcrtatio,” 4I0, 22 pages. Oxon, 1 . 

veral diflcrtatiiins pnbldhtd in the rbilo^'opjnr.il 
anions of the Unyal Suc.itiy. “ iV o.if.t i'i.iiit,i 

upon a Parthian Cum; with cliarader^ on the uur'v* 
tdemUing thofc of the Palmyrenes,” voL xlix. r s‘>^. 
** Some rem.vks on a Parthian Coin, with a Gridt .1: d 
Parthian legend, never btfoic publiHied,” vol. 1. p i^i. 
“ A cliflrrtation upon the Plurnidan nizme*-.>l ih.'- 
ra^ters anciently iifed at Sidon,” vol. 1 . p. 791. “ lo 

nummiim Parthicum hadeniiK ineditnm tonpetui.i 
vol. li p. 683. “ J\ diffcrtatioii upini a Sainnili D^-- 

narius, never before piiblifhed,” vol. hi. [>. 2S. “ 

account of a (iihiEialed Denarius of the Pl.i toiim fj ■ 
mily, adonud with an Etrufeaii iiileriptiun on the ic' 
verfe, never before puhlifhed or expLIntd,” vol. Ixii 
p. 60. •• Obfervations upon fivcaiKurtt Perfian 
llmck in Paleiiine or Pha:nici:i befoie the didoluiici* 
of the Perfian empire,” vol. Ixii. p. 345. Othei p.i- 
pers by him may be found in the general index to tin 
Fhilolophical Tranfadtions. t o. A part of the .vneitni 
Univerfal liillory, conlaiiitd in the hxlli and Iwcnih 
volumes of that great work. The particular) ot th . 
piece of literary hillory were commuiiuatcd b> IV 
Johnfon to Mr Nichols, in a paper printed m tiie C.«.n- 
ilcman’s Magazine for Dtctmbcr 1784, p. 892. I he 
original of that paper, which affords a llrong proof of 
the tlcady attachment of Johnfon to the intereih f>f li- 
terature, hag been, according to his dcfirc, depofilcd in 
the Britifh Mufeum. The letter is as follows : 

“ To Mr Nichols, 

“ I'hc late learned Mr Swinton of Oxford liaving 
one day remarked, that one man, meaning, I fuppole, 
no man but himfelf, could alTign all the parts of the 
Univcrfal Hiftory to their proper autliors, at the re- 
queft of Sir Robert Chambers, or of myfdf,, gave the 
account which I now tranfrnit to you in his own hand, 

>« ino- 
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M'T willpijr, i],Ti of in a vivk rl.:" i.i'Tnry PionM 

!'( k:i'‘\vri, iiiid lls.it I'lali wtilfr ilinplfl receive* lii? ('lie 
^jtoTM'rlMni of ir.'ilr from poll. j ii^ . I rrcoinii.^r.i to 
>oii lo ])iLitrvc tliis ferao oi literary niUihio iice, ia 
M** Swj’itoii’in own lend, cir to dipoliic it in the Mn- 
fdi'i, that llie* V(i;*eiiy of llie account nny never, he 
<hml)fcd. — I urn, Sir, your moll luimljlv iejunt, 

])ti\ h, 178.; Sati. Johnson'.** 

'riu* fiapcr alluded to, htTulvs fj>i-cil\ing lome parts 
written liy other perfons, aiTij'Pii the* (iiilowiu^j ilivilinns 
oi the hl'Uivy to Mr Swintou liimfclf “ i lie hillory 
of ilic C iitlH^iuianii, Niimidian**, Maiuitanlan*, tiX'tu- 
ianiv f) uamiirtes, Milano (o liilnns, Cyre- 

j'aica. M.iriuarica, the* iliyo'o Syrtica, Turks, Tartars, 
and Ml Indiaiu-, nin! C'hincle, a diircrtatioii on the 
jK'opli'.j^ <»f v'ximrica, and one on the inclepeudciicy of 
i!ir Ar.iiifl. 

Ill thf ecar I74'■^, Mr Swinton was involved in a 
Iiwinft, ill confcLiuence of a hiter he had publilhed. 
'It HppiM-; fiom a paper of i)k* time*, that a letter 
IroiM thi !\ev. Mr Swintou, hl^rhly reflefting on Mr 
G(in;',e Hiker, IraviMiT f.ilkn ; to the hands of the lat- 
ter, the court of Kiiip/a lie hell made the nde abfohitc 
foi ail iideumutioii againtl Mr bwintoii. Thcle two 
j;cnile lien wfic alio engaged for feme time in aeon- 


tioverfy at Oiiuird ; whxh took its life from a matt*jr 
niativc lo i>r 'rhlillrtlmaut, fome lime waiden of 
Wadharn, v\liic!r then nlliatHed much attention. Mr 
Swintoii had ihe rpiiriicrs, and fomeMif the pecnliarrtitB, 
olten fecn in v^ry itvl "fe fcliolars, ^Ahi^ii gave lile to 
in^ny whimlleal lit.nis Among the* lell, there is ofe 
mentioned by M’' i’olwtl!, in the Life of Johiifon, as 
having happeiud in the )car 17 54* Johnf 11 was then 
■on a vilil in the univerMly of Oxforel. Ahoui this 
time (he favs) there had been an exteution of two or 
three criminal at Oxford, on a Monday. Soon after- 
wards, one day at dinner, 1 was faying that Mr S win- 
ton, the (‘h.iplaiii of the gaol, and alfo a frequent 
preacher liefoie the univerlit), a learned man, but often 
thouglnlefs and abreiit, preachcvi the condemnation fer- 
mon on repentance, btfoie the convidls, on the prece- 
ding day, Sunday ; and that, in the clofe, he told his 
audience, that he diould give them the remainder of 
wliat he had to fay on the inbjed the rext Lord's day. 
Upon which, one of our company, adoftor of divinity, 
and a plain inattcr-of-faft man, by w»ay of offeiirg an 
apology for Mr Swinton, gravely remarked, that he 
had probably pt cached the fame fcimon before the uni- 
verfity. Yes, Sir ( fiys Johnfoti / ; but the univerlit y 
■were not to be hanged the next morning !” 


SwT.t'in, 



‘I’.uqicr ^''ACtj^TE'r (Andrew), a Jefuit of Antwerp, who 
■ died in 1660. He was a moll laborious and volumi- 
nous writei in mathematics. His wotks W’crc coUc^ed, 
and piintcd at Antwerp, in one large volume in folio, 
1 

"I’ALLOW-Tree. See Croton (£;/qT/.), where, 
however, wc have fallen into a miftakc, which it is here 
oni ilwiy to coned. We lc:irii from Sir Gcoige Staun- 
ton, that (he candles ni?dc of the vegetable tallow arc 
fliint r ilurn ihofc made of animal tallow*, and free from 
all off. I' five fmcll, contrary to what was rafldy faid in 
the .'»iticlc refened to. They arc not, however, equal 
to thoft of wax or fpcrmaciti ; but the latter of thefe 
iubiiancc' is not xiitliin the reach of the Chinclc, and 
the art ( f blanching the former is liitit known to them, 
'riic tallow tree is faid to have been traiifplanled to 
Carolina, and to flour idt there as well as in C hina 
T A LOOK, an Arabic word, which fignifics lite- 
rally alia(.hment, conneition, dependence. In Bengal, 
liowcvcT, where it occins perpetually in the enumcra- 
lion Ilf the dliliiAs and fubdivifions of that province 
contained in the inliitulis of Akber, it fignifics a te- 
nure of l.mcl. Hence the * da'il- of Calhinat, the Ui!uuh 
of Mclie)fi the lundm?n, the / ■ koX* ( f Alimcd Khan, 
&c. Set A Jhj'/irmij.’i the LrndcJ Pt operiy 

(f II by Sh Chaiics Ronfe Bougbton. 
"i'ALO(.)Kr)A :l, the p^-ffedbi of a tdoed- 
'rALOOKDARY. tenure of a taljokdar. 
TALUS, or ’rALiM), in arehitidurc, the intliuation 
or Ihipe of a work ; of the outllde of a wall, when its 
lliieknefs is dimiiiiflieJ by degrees, as it rifes in height, 
I •' make It the iirnier. 


Talus, *m fortification, means alfo the flope of a Tains 
work, whether of earth or mafonry. ' ll 

TAMAiiCAL, the name given in California to.a Tanning, 
kind of fund-bath employed by the natives in the cure 
of the venereal difeafe. It is prepared by .fatoping a 
trench in the fand, two feet wide, one foot deep, and 
vF a length proportioned to the fiae of the patient ; a 
fire is then made through the whole extent of it, as 
well as upon the fand which was dug out of the hollow. 

When tJic whole is tl'.oroughly heated, the fiie is re- 
moved, and the fand iUrred. about, that the warmth 
may be equally diffufed. 'Hie fick perfon ie then drip- 
ped, laid down in the trench, and covered up to' his 
chin with heated fand. In this polition a very profufe ' 
fwcat foon breaks out, which gradually diminilhes ac- 
cording as the fand cools. The patient then rifes and 
bathes in the Tea, or the ncarcil river I’his procefa is 
repealed till a complete cine i.s obtained, \Yhilc the 
patient is undergoirg the opirafion of the tan.afcal, he 
drinks a confiderable quantity of a wjirm fudorilic, pre- 
pared by the decodtioii of cettalji heibs, chiefly of the 
flirub called by the J paniards Couveknante, which 
fee in this Svfphniept, 

TAN is a iubllanct found in mod vegetables, wliicb, 
lint having liitherto been rtfolvcd into component, pails, 
is ihcrtforc coiifidertd as Hinplc. Sec ri^UulU anU 
Anittwl SiruMi in this Suppi. 

Ty\NNING is. an art, of which a full arcount, ac- 
cording lo the general piadice in ] .oiid.»n and its vici- 
nity, has been given under iht pioptr title in the 
tyfkpinlin. But (iiicf that article was written, the fu- 
pulur knowledge which lias been obtained of the tan* 
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IXini’injf. ninjf principle, as well a.^ of the romnofition ol the 
“^“r~ f'f animals (See * 1 nhv J rwvcA s, 

Suf'pf,), has to feientillc artifls varioin me- 

thods of fl'.orttnir.g the pmctls by which leather is m:i- 
N^ Sejpiin f^id to have thrown miieli 
l\ht upiiii the ait of thf t’limer iis It is pra^lifcd in 
I'riince; ami in 1705 William Otf nond obtained 
a pnient for pTactiOi',^ Siguin’s n\ethod in Enj^land. 
He obtains the tanninj; principle by di^c!\ii\i^ oak bark, 
(rr ('iher proper material, in cold wMter, ni an apparatus 
nearly limilar to tlvaL* iifed in the faltpetre works. Tint 
is to fay, tlie water which has n inaincd upon the pow- 
dered bark for a certain lime, in one veiTcL is drawn olF 
hv a cock, and poured upon frcfli tan. This is again 
to ho drawn off, aucl ooured upon other frefh tan ; and 
in this way the procefs is t'> be continutd to the fifth 
vtlTcl. T!ic Honor is then highly coloured, and marks, 
as Mr Defmond fays, from Jin to eight degrees on the 
hydrometer for falls. He calls this the tanning lixi- 
vium. 'I'l'e criterion to diilinguifh Its prefence Is, that 
it precipitates glm* Irom Its aqueous folution, and is alio 
iifcful to ex iiniiie how far other vegetable fubftances, 
as well a« o«»k bark, may be fiiltable to the purpofe of 
tanning. The llroiig tanning iujuor is to be kept by 
Itfvlf. It is found by trials with the glne^ that tlic 
tanning principle of tlie lirit digeiter which receives- the 
clear water, is, of courfe, firll exhaullcd. But the 
fame tan will Hill give a certain portion of the aftrin- 
gent principle, or gdlic lixivium, to water The pre- 
fence of this principle is afeertained by its ftriking a 
black colour when added to a fmall quantity of the fo- 
lution of vitriol of iron or green copperas. As foon as 
the water from the digeflcr ccafcs to exhibit this fign, 
the tan la exhaufled) and mud be replaced with new, 
*'t he gallic lixivium is referved for the purpofe of taking 
the hair off from hides. 

Strong hides, after wafhing, cleaiung, and ftefhing, 
in the ulual way, arc to be immerfed for two or three 
days in a mixture of gallic lixivium and one thoufandth 
part by mcafure of denfe vitriolic acid. By this means 
the hair is detached from the hides, fo that it may be 
feraped off with a round knife. When fwelh’ng or rai- 
fxng is required, the hides arc to be immerfed for ten 
or twelve hours in another vat filled wntb water and one 
five-hiindredlh part of the fame vitriolic acid. The 
hides being then repeatedly walked and dreffed, are 
* ready for tanning ; for which purpofe they are to be 
tmmcrffd for fomc hours in a weak tanning lixivium of 
only one or two degrees; to obtain which, the latter 
portions of the infuftons are fet apart ; or eli'e fome of 
that which has been partly exhaufted by ufe in tanning. 
The hides arc then to be put into a ftremger lixivium, 
where in a few* days they will be brought to the fame 
degree of fatnialior with the liqiioi in which they are 
immerfi'd. 1’he llrmgth of the liquor will by this 
means be coiifidcrably diminiflud, and mutt therefore be 
reitewtd. When the hides are by ibi.s hicaiui complete- 
ly faturated, that is to fay, peifcrtly tanned, they are 
ifo be removed, iiud llowly dried in the fhadc 

Calf Ikins, goat Iknia, and the like, are to be ftceped 
in lirne-wattr afiei the ufual ttefliiiig and wafhing. Tliefc 
arc to Tfciaiii in the jimc water, which contains more 
lime than it can diliclve, and n(jni»rs 10 bt ttirred fevc-al 
times a day. Ahtr two or three days, the Ikinsare to be 
removed, and perkctly cleared ot their lime by waihiug 


and prtffing in water. The tanning procTs Is then to Tyrintr, 
be acctjmplifhed in the fanip manner as f.)r ihe ttrong * * 
hides, but the lixivium mutt be confdeiai ly weaker. Mi 
Dclmond rcm:irk.s, ihi>t li ne is ufed iiiltiad of the g.illii' 
lixivium for fnch hides as are rcquiivd to have a dole 
grayi ; hrcaule llu* acid mixid with that lulvium al- 
w'-ys fwell.i the fli'ii.- more or lefs ; but tliat ’’t c.lniioL 
with the fame convenience be uled v^ilh ilnck ikin?, u.i 
acrount of the confidcrahle labou** rerj iirul to clear 
them of the lime ; any part of wliiefi, if left, would 
render them harih and liable to crack, lie rccoiii- 
mtnds, likewife, as the bett method to bri' g the whole 
furface of the hides in contact with the hxivimn, that 
they Ihould be fufpended vertically in the ttiml by !m.rin‘i 
of tranlverfe rods or bars, at fiidi a dilUnee a-, not 
touch each other By this pradf ice much of the labour 
of turning and handling may be faved 

Mr Defmond concludes his fpecilicilion, liy oljfcr- 
ving, that in fome cafes it wdl he expedient to ni’x lulh 
tan with the lixivium ; and tint vanoii., nrj h . cations 
of ttrength, and other circiimttunces, will prefc-.t tliem. 
felvea to the operator. He affirms that, in addition to 
the great faving of time and labour in this method, the 
leather, being more compleitly tanned, will weigh 
heavier, wear better, and be lefs fnfceptible of moitfurc 
than leather tanned in the ufual way ; that cordi, !o|n s*, 
and cables, made of hemp or fpeartery, impregnated 
with the tanning principle, will fupport much gi eater 
weights without breaking, be IcTi liable to be worn out 
by fridb’on, and will run more frnoothly on pulleys ; iii- 
fomuch that, in his opinion, itwilliciuhr the ulc of 
tar in may cafes, particularly in the tigging oi lliij* 
unnectffary ; and, lattly, that it may be fiiblliiuti.d foi 
the prefervation of animal food inttead of ialt. 

Mr Nicholfon, from whofe Philofophical Jour-iftl 'vc 
have taken this account of Mr Defmond’.a inetli .d oi 
tanning, made fome very proper cnquirle i nt 0:1c of t'.e 
firtt mamifaduring houfes in the borougli i f South- 
wark, concerning iis value. He w.js lol.i by 'ue i f 
the partners, that the principle upon w’hicli iheiiev 
procefs is founded had been long known to thtin ; but 
that they preferred the old and flower mcilujil, becaiilc 
the hides are found to feed and improve in thu* ipidiry 
by remaining in the pit. He could gain no l itistavtory 
information of what is meant by iIim fei.d:!.g :i:ul im- 
proving; and; wiihout taking upon in t ' decide be- 
tween the advantages peculiar to Dif.nomri nittliuii 
and ihofe of the common practice, wo cair i t lKlj> b.y- 
ing that this objedion of the tanner ai Suutiiwdik ap- 
pears U) us to be that of a man who liclu.- nii Unl.ti.i'? 
not the principles of his own art, or has i-ure reaioii 
for oppofing the prov^refs of improvement, il ic do imI 
originate in his own hoiife. 

TASS IE (James) modeller, wdiofe billot y is ii tl- 
mitcly conneded with a branch of the line aits in liii- 
tr.Mi, was born iti the neighbourhood of HidV.ow 
of ohfeure pa’'ent< ; and began his life as a couiuiy 
Hone mafon, wiihowt the expectalion of evir 1111:71 
higlier. Going to Glafgow on a fair (Irv, to emuy 
himhlf with his companions, at the tinu* v\biM i:.c 
Foulih’b writ attempting to cttctblifh an ac:uls.;i'y f r 
the line aits in that city, he faw llitir collectum of 
paintings aivi felt an irretillible iinoiilfe lo bi.<.\.uie a 
paiplcr. lie rem(iv».c! 10 Glalgow ; and in tin at. .'demy 
acquired a knowlvc.gc oi di awing, which uiih>IJul and 
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impmveil hia natural tailc He was indullrioiTs, 

^and pcrfevering ; but he was poor, and was under the 
ncctfiity of devoting himfelf to ilonc-c\itting for hi-4 fup- 
port : not without the hopes that he might one day be 
a datuary if he couM not be a painter. Rcfortlng to 
Dublin for employment, he became kno'vn to Dr(^i»ij, 
who tvas amuiing himfelf in his leifure hours with en- 
deavouring to imitate the precious ftones in coloured 
padcF, and take accurate imprefllons of the engravings 
that were on them. 

'^rhat art w^as kn'own to the ancients ; and many fpe- 
cimens from them arc now in the cabinets of the curi 
«>us. It feems to have been lod in the middle ages; 
was revived in Italy under Leo X. and the Medici fa- 
mily at Florence ; bec'amc more pcrlcff in France under 
the regency of the Duke of Orleans, by his labours and 
thofc of J lomberg. Hy thofc whom they inftruded as 
alFidants in the laboratory it continued to be pra^ifed 
in Paris, and was cariied to Rome. Their art was 
kept a ftcrct, and their colledtiona were fmalL It is 
owing to (^lin acd to 'Paflie that it has been carried to 
inch higli perfection in Britain, and altradted the atten- 
tion of Knrope. 

Dr (tiiin, ill looking nut for an aflillant, foon dtfeo- 
Ycrcd 'rafltc to he one in whom he could place perfedf 
ci)n«‘dcnce. He was endowed with fine talte : he was 
iiKuk’ll ar.<l iinaniitning : he was patient ; and poiTefTed 
the bight il integrity. The Doctor committed his la- 
boratory and experiments to his care. The a( 1 <>ciatea 
wne fully I'nccefsfnI; and found thcmfclves able to imi- 
tate all ilic geuih, uiid take accurate impreiliona of 4 he 
eiigiavings. 

As tlic Dod^or liad followed the fuhjecl only for hfs 
amiifemtiii, wjicn the difeovery was eompletcd, he en- 
couraged Mr 'PaHic to repair to lA)nclon, ^ind to devote 
himfelf to the preparation and fale of thofe paltes as his 
jirofcHion. 

In 1766 he arrived in the Capital. But he was dif- 
fiiknt and modcil to cxcefs ; very unfit to introduce 
himfelf to the attention of perfons of rank and of af- 
Ihiciice : biTides, the number of engraved gems in Bri- 
tain was fmall ; and thofc few were little noticed. He 
long flniggled under difnculties wliicli would have dif 
couraged any one who was not pofleil'ed of the greatclt 
patience, and the warmefl attachment to the lubjeA. 
He gradually emerged from oblcurity, obtained com- 
petence ; and what to him was much more, he was able 
to incrcafc his collection, nnd add higher degrees of per- 
il cl ion to hi-i ail. Hie name foon became refpefted, 
and tlic hr ft cabinets In Em ope were open for his ufc ; 
and he uniformly preferved the grealeil attention to the 
cxa^nclV of the imitation and accuracy of the engra- 
v'ing, fo that many of his paftts were fold on tlic Con- 
tinent by tbe ftaudiilriiL for real gems. His fine tafte 
ltd bun to be peculiarly careful of the irnprefljon ; and 
he unifoimly dtliroycd thofe with which he was in the 
leall diffatibfied. The ait lun. been pra^^ifed of late by 
others ; and many thuiifands of pailcs liave bifen fold as 
'I'allic's, which he would have ct nfidered af injurious 
to bis fame, f ^f the fame of otheis lie was not envious; 
for he uniformly fpake with franknefs in praife of thofe 
who executed them well, though they were endeavour- 
ing to rival himfelf. 

To the ancient engravings he added a numerous col- 
i^Aioh of the moft eminent modern ones ; many of 


which approach in excellence of workmanfliip, If not in 
ihiiplicity of defign and chaftity of exprcfllon, to the 
moft celebrated of the ancient. Many years before he 
died he executed a commilllon for the late Emprefs of 
Ruflia, confifting of about f ^,000 diiT /ent engravings 
(Sec Gem, J^hicycJ.). At his death, in 1799, they 
amounted to near 20,000'; a colle6Iion of engravings 
unequalled in the world. Every lover of the Hne arts 
muft be feafible of the advantage of it for improvement 
in knowledge and in tafte. The collcdfion of Feloix at 
Paris conftfted of 1 800 articles ; and that of Dehn at 
Rome of 2500. 

For a number of years, Mr Taflic pra^Iifed the mo- 
delling of portraits in wax, which he afterwards mould- 
ed and caft in pafte. By the exa6t likenefs t»r 
many eminent men of the prefent age will be tranfmit- 
ted to pofterity as accurately as thofe of the philofo- 
plicrs and great men have been by the ancient ftntuarics. 
In taking hkeneftes he was, in general, uncommonly 
happy ; and it is remarkable, that he believed there was 
a certain kind of infpiratioii (like tliat mentioned by 
the poets) neceflary to give him full fuccefs. The 
writer of this article, in ’Coiiverfing with him repeatedly 
on the fuhjed, always found him fully perfuaded of it. 
He mentioned many inftances in which he had been di- 
rected by it ; and even fome, in which, after he had la- 
boured in vain to realize hts ideas on the wax, he* had 
been able, by a fudden flafh of imagination, to pleafe 
himfelf in the likenefs feveral days after he bad laft feen 
the original. 

He poflTefled sUb aA uricommonly fine tafte in archi- 
te£ture» and would have beat emsuent in that branch if 
he had followed it. 

In private life Mr Tai&e was univerfidly efteemed for 
his uniform piety» and for fimplicrity, the inodefty» 
and l>enevolence, that (hone in the whole of his chsraCter- 

T ASTELESS Earth the name given 

by Profeflbr Trommfdorff to a new fimple earth, which 
he difeovered in the Saxon beryl. It is diftifiguilhed 
(he fays) from other earths by the following proper- 
ties : It is white, and totally iafoluble in water. In 
a frefh flate, when oioiftened with water, it is fome- 
what ductile. In the fire it becomes tranfparcnt and 
very haid, fo as to fcratch glafs, but remains infipid 
and infoluble in water. The burnt earth diflbtves very 
eafily in acids, and produces with them peculiar falu, 
which are entirely devoid of tafte; and hence he gave it * 
the name of tqftaUfi earth. Fixed alkalies do not dif- 
folve this earth either in the dry or in the wet way ; 
and it is equally infoluble with the carbonic acid and 
with cauftic ammonia. It has a greater affinity to the 
oxalic than to other acids. Proftffor Trommfdorft in- 
forms us, that a full account of this |;arth, accompanied 
with an accurate defeription, by Dr Bernhardi, of the 
fuflil in which it is found, will .appear in the firft part 
of the eight volume of liis ^JourytrJ of Pharmney, 

TEETH, of various forts of machines, as of mill 
wheels^ See. Thefe are often called cogs by thf work- 
men ; and by working in the pinions, rounds, or truff- 
dies, the wheels are made to turn one another. Mr 
Emerfon (in his Mechanics, prop. 25.) treats of the 
theory of teeth, and ihews that they ought to have the 
figure of epicycloids, for properly woikin^ in one an- 
other. 

TEKAWY, in Bengal, money advanced by govern- 
ment 
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Telefcopc, ment to the proprietorn or cuUIvators of land to affift 
K them under circumllanccs of diilrefs. 

*^lc of ^ TELESCOPE, is an Jndrament which has been fo 
Mufic. completely defer ibed in the EmychpdJiat that it is in- 
troduced intoNhia place merely to notice an ingenious 
^ggellion of Mr Nicholfon's for improving the achro- 
inatic tclefcope, by adding an artiiicial iris to the ohjtd 
glafa. Suppofe (fays be) a brafs ring to furround the 
object end of the telefcope, and upon this ht eight or 
more triangular flips of brafs be fixed, fo as to revolve 
on eqiit*di£ant pins palTing through each triangle near 
one of its corners. If the triangles be* Aided inwards 
upon each other, it may readily be apprehended that 
they will clofe the aperture ; and if they be all made to 
revolve or Aide backwards alike, it is clear that their 
edges will leave an odagonal aperture, greater or lefs 
according to circumftances. 'I'hc equable motion of 
all the triangles may be produced cither by pinions and 
one concave toothed wheel, or by what is crJled fnatl- 
work. Another kind of iris, more compaf^, may be 
made, by caufiiig thin elaftic flips of brafs to Aide along 
parallel to the tube, and be conduced each through a 
(lit in a brafs cap which fhall lead them acrofs the aper- 
ture in a radial dire^ion. It is probable alfo that the 
artifl, who fhall carry thefe hints into effed, may alb 
think of feveral other meih'ids. 

This thought occuned to the author, from contem- 
plating the contradion and dilaution of the iris of the 
eye, according as we look at an objed more oriels lumin- 
ous. Thefe variations are fo great, that in the obfer- 
vablc variatbns of the human eye, the aperture is thirty 
times as large at one time as at another, whitft in the 


tntroduc- 
rloo* : 


cat the proportion is greater than a hundred to one. 

TEMPERAMENT op thu scata op music* 
When the confiderate reader refleds on the htge and 
almod numberlefs diflertations on this fubjed, by the 
moft eminent philofophcrs, mathematicians, and artifts, 
both of ancient and modern times, and the important 

E iots which divided, and ftttt divide, their oj^nbns, 
will not furely exped, in a Work like our’s, the de- 
ctfion cf a queltion which has hitherto eluded their rc- 
fearches. He will rather be difpofed, perhaps, to won- 
der how a fubjed of this nature ever acquired fuch im- 

t ortance in the minds of perfons of acknowledged ta-^ 
!nts (for furely no perfon will refufe this claim to Py- 
thagoras, to Ariftoile, Euclid, Ptolemy, OililCo, WaUis, 
* Eubr, and many others, who have written elaborate 
treatifes on the fubjed) s and his furprife will inaeafe, 
when he knows that the treatifes on the fcale of mufic 
I are as numerous and voluminous in China, without any 
appearance of thei^j^ing borrowed from the ingenious 
and fpectilative Grccki. 

l^e ingcni<pi8, in all cultivated nations, have remark- 
ed the great influence of mufic; and the^ found no dif- 
ficulty in perfnading the nations that it was a gift of 
the gods. Apollo and his facred choir are perhaps the 
mofi rcfpcdable inhabitants of the mythological heavens 
of the Greeks. Therefore all nations have confidcred 
filufic as a proper part of their religious worfliip. We 
*doubt not but that they found it fit for exciting or 
fupporting thofe emotions and fentiments which were 
fuited to adoration, thanks, or petition. Nor would the 
Greeks have admitted mufic into their ferious dramas, 
if they had not perceived that it heightened the cfTed. 
The bme* experience made them employ it as an aid to 
Sum. VoL. II. Part II# 
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military enthufiai'm ; and it h recorded as one of tho ’•"I t ' 
refpe^able accomplifhmcnts of Epaminondas, that he ' 

had the mufical iuilrudlions of the full mafters, and was ^ 
eminent as a performer. 

Thus was the lludy of miific ennobled, and rreom- 
msnded to the attcnlion of the great til philofi^phers. 

Its cultivation was held an ohjtdl of national conttrii, 
and its profcflbrs were not allowed to coinipt it in or. 
dcr to gratify the faftidious tafle of the luxurious or 
the fcnfualill, who fought fiom it nothing Inii amnlc- 
ment- But Its influence was not confined, to il.c-fc • 
public purpofes; and, while the im-n of fnrculation 
found in mufic an incxhaufliblc fund of employnu ni for 
their genius and petiettatton, and their poets leh 'tb aid 
in their compolitions, it was hailed by perinns of all 
ranks as the bother of the cares and anxieties, : iui 
fwcetener of the labours of life. 0 Phreh't dnus / — 
hborum duke Ummen^ Poor Ovid, the vidirn of what 
remained of good in the cold heart of Odtavius, found 
its balm. 

Exuleram (fays he) : requkfque mihiymn J.mapiUi,j ij! 

Mens intenta fuis no foret ufque malts, 

Hoe ^ eur eantet v/ndus queque rompede 
IndoeiU nunuro cum jij^rave tnol/lt npus, 

CasUet et innitens lintofa pronus antu 
Jidverfo tardam qui trahit amne r/item^ 

^tque fertns pariter Imtos ad pefl'jra remoi^ 

In numerum pulsd hrachia wrfat aqua, 

Fejfus ut incubuU baculo^ frt>,ove ref edit 
Pafiori arundineo carmine mulcet oves, 

Cantantit pariter ^ pariter data penfa trahentt: 

FaUitur ancUUf deeipiturque labor. 


It is chiefly in this humble department of mufical in. 
fiuence that wc propofc at prefent to lend our aid. 
What has been faid in the article Music, Enryd. ib 
fufEcient for informing the reader of what is received 
as the bale of mufic, and the inequality of its different 
fteps, the tones major and minor, femitune, comma, 5cc. 
Wc (hall only obferve, that what is there delivtred on 
temperament by M. d’Alembeit, after Rameau, bears 
the evident mark of uncertainty or want of confidence 
in the principle adopted as the rule of temperament ; 
and wc have learned, fince the printing of that article, 
that the inilru^ions there delivered have not that per- 
fpicuity and precifion that are necefTary for enabling a 
perfon to execute the temperament recommended by 
Rameau ; that is, to tune a keyed inltrument with rer- 
tainty, according to that fyilem or conflrudton of the 
fcale. 

If fuch be the cafe, we are in fome meafurc difap- 
pointed ; becaufe we felcdled that treatife of D’Ahin. 
bert as performance of a man of great eminence as 
a mathematician and philobpher, aiming at public in- 
ftruflion more than his own fame, by this elementary 
abftra^ of the great work of the mod eminent mufician 
in France. 

I'o be able to tune a barpfichord with certainty and 
accuracy, feema an indifpenfable qualification of any per- 
foD worthy of the name of a mtfician. It would cer- 
tainly be thought an unpardonable deficiency in a violin 
performer if be could not tune his inilrumtnt ; yet wc 
are well informed, that many profcifional pei formers on 
the barpfichord cannot do it, or cannot do it a;'y other 
way than by uncercain and paipfiil trial, and, as it were, 
4 M groping 
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yropinp in the k ; a-.ui that The tniunj» ot hai'pfi- 
chouU aiiJorp^.inv is coniiMited entiuly to tuners by 
pjof'lfifn. Thih ifl a ;;rvMt i?iconv^inoiuv to ptrfnis 
in tl fi-nniry ; anc’ thtfvfojr: many take KH’ins 
fri>m the proh-i^. d h'li p-iK'lmrd tuners, wluj a!lo proTtfs 
to teaih th»s art. V\ c have been puj’tnt dininjr (orm* 
f'f ihHi* liffnrih ; but it did not appear to ii» that the 
iivViiOlir^ns were fiirh a» could tinble the irindar to 
tune an inflrnmtnt wlu n alone, milifs the kflbiis had 
hem fo fteqin nt as to h)rin the ea* t<j :in inliantancouH 
jii ’j'-.runt of tune by the fame habit that had inl^rufted 
the tcaehtr. d'here fecmctl to he little principle that 
comM be trcafipe«l tip atid revoIle^t«'d when wanted. 

Y^t we eannot htip thinkinpf iliat there ate pheno- 
mena <»r fa*' Vs in nr.ifie, luiliueiitiy piccife to furnifh 
piinelplcs of .ihlointe certaitUy ft>i* enabling^ us to pro 
duee lerrpi r intcfMs of the fcale which (hall have deter- 
miiie»l ehfiiaitrm, and amon^ wliieh we may choofe 
filch a one as ihall be p'clcrable to the oiliers, aecord- 
iiij; to the jjinpolen we have in view; and we think 
that ihiie piiiiciplea aie of fueh eafy application, that 
.my pnliui, of a m(»Jei.Uc fcrfibility to jufl intonation, 
wiihoiit imk It ktiowledpje or practice in ntufic, 
iiifiL his haiplicho’d with all dehrable acxunicy. We 
p'( ju k to lay thtfe before the reader. Wc might 
< 01 . rent ourlelvis with limply giving the pradical rules 
de 'i'«.eil f.orn the piinciphs ; but it is furely more de 
lir-blc to perceive the validity of the principles. Thn 
wu! <;ive us eoalhlence in the deduced rules of prafticc. 
In the employment of faered imific, an infpired vviiter 
c-iiud j!i. u. TO hug, I'ot (»iily uiih the heait,but with 
the 'niderlbm ling We may, without irrevcicnce, 

no inmeiid the iamc thing lieie. Let us therefore at- 
tor.<l a little to the dictate of untutored Nature, and fee 
how file teaches all mankind to form the fcale of mc- 
lo(iv. 

All lufds 1 1 It ;i rrofi irmaikahle fa^f, that, in all naiIons,how- 
fiiii' by .)! c ihiy may differ 'u the firikturc of that chaunt 
wli eh we call the accent, or tone, or twang, in the col- 
Joqm il bn;;'i gr of a | aiiieulir nation, or in the favourite 
pl.rafca 01 pal^ges wliieli aie moll frequent in their fongs, 
all men m.ike ule of the fame lifes and falls, or inllexiona 
of vo'ce, in ihtir mufeal language or airs. Wc have 
be,M(l the fongs of the Iroqmvs, the Cherokfc, and the 
VJq iimjux, of the Carib, and the inhabitant of l*ara. 
gu v; ct the Wr lean of Nigroland and of the Cape, 
an \ of tlic Hindco, the iNldhy, and the native of Oia- 
heiti* - ind w'e found none ih it made ufe of a different 
fealc from our own, allliouph feveral feemed to be very 
furry pitfnmers by any fcale. There mutl be &jmc 
n.itmal fouiuhition for this uniformity. Wc may never 
difeover this ; but wx may be fortunate enough to dif- 
cover fiitts in the plicnomena of found which invariably 
aee«mipauy certain rnodifieations of mufical fentiment. 
If we fuccoed, we are intiiltd to hippofe that Inch in- 
fcparablc u)mpdmoiis art naturally coiuitd^ed ; and to 
coueliidr, that it we can iiifure the appearance of thole 
taiMs in loiind, we fhall allf'givc occahonto thofc muii- 
cul feulimcnts or impreflions. 

There i., a .giality in l. ij^ithenvi! nr ciuninued found 
which wc call its piti h or note, h^ which -t may he ac- 
counted fhiill or hoarfe h m:i) be vet'* hoaifc in the 
beginning, and dining its continuance it may gniw 
nioie aod more fiinll by imp* iVt pfblc g:adatio:is. In 
this cafe wc arc fciiVblc of a k'ud orpiogrtfs iVoni the 
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one lUte of found to the other. Thus, while v'egcr.tly Ttnipera^ 
draw the bow acroia the firing of a bals viol, if wc " 
at the lame time fi dc the linger iluwly along the filing, 
from the nut toward the bridge, the found, from being 
h<nHe, becomes gradually acme or Ihrilf. Hoarfc and 
Ihrill theicfoie are not d-fftrent cpiallties, altliougli thef 
have different names, hut are different Hates or degrees 
of the fame quality, bke cold and heat, near and far, 
early and late, or, what is common to all theic, little 
and great. A certain llate of the air is accounted 
neither hot nor cold. All Ihtes on one fide of this are 
called warm, or hot ; and all on the otiur are cold. In 
like manner, a certain found is the boundary between 
tlijfe that arc callc J hoarfc and thofc calkd fhrill. The 
chemill is acciittoined to fay, that the leraperalure of a 
ho.’y is higher when il is warmer, and lower when 
colder. In like manner, we are accuflomed to fay, that 
a periun raifes or deprtfics the piicli of his voice when 
it becomes more fhrill or more hoarlc. I’lie ancient 
Greeks, however, called the fhrilItT founds /ow, and the 
hoarfer louiids %/j; probably becaufe the hoaifer founds 
arc generally Ilronger or louder, which wc arc alfo acciif. 
turned to confider as higher. In common language, a 
low pitch of voice means a faint found, but in mufical 
larigiiagc it means a hoaifer found. The found that is 
neither hoarfc nor flirill is foine ordinary pitch of vpice, 
but without any precife criterion. 

'idle change obferved in the pitch of a violin firing, 
wlicn the finger is carried along the finger-board with 
a continued motion, is alfo continuous ; that is, not by 
Harts; wc call it gradual, for want of a better term, al- 
though gradual properly means gradatim^ by degrees. 

Heps, or Harts, which arc not to be difiingaifhed in this, 
experiment. But we may make the experiment in an- 
other way. After founding the open Hring, and while 
the bow is yet moving acrofs it, wc may put down the 
finger about i\ inches from the nut. This will change 
the found into one which is fljrillcf than the 

former, and there is a nianifeft ftart from the one to 
the other. Or wc may put down the finger 2 1 inches 
from the nut ; the found of the open faring will change 
to a fhriller found, and wc are fenfible that this chanw 
or Hep is greater than the former. Moreover, we may, 
while drawing the bow acrofs the Hring, put down one 
finger at t| inches, and, immediately after, put down 
another finger at 2{ inches from the nut. VVe flAll 
have three founds in fucceffion, each more fhrill than * 
the preceding, with two manifeft fteps. or fubfuUoVy 
changes of pitch. , ^ 

Now fince the laft found h the f^e as if the fecort^*!' 
had not been lounded, we mua conSSve the Aijn of.the ^ 
two fucLeifivc changes as equivalent or^Mual td the 
change from the firlt to the third, 'fl^ change itema 
fomehow to include the other two, and ft.he made up 
of ihem, as a u'hole is made irp oI its parts, or as 
mchfs are made up of i J and »• of an inch, or as the 
film 1 5 is made up of 10 and 5. • 

'I hua it happens tint thinking petfbns conecite fome- We have a 
thing like or analogous to a dittance, or interval, be.-iotion of . 
twetn thefe fomids. It is plain, hoi^cver, that ihere’fi^“'*^Hng 
can be no real dittance or fp.icc interpoftd between*''"*,"'"* 
thein ; and it is not eafy to acquire a diltinrt notion oftweriMte - 
the bulk or magnitinie of thefe intervals. This eon cep. note, of ■ 
turn IS purely figurative and arialcgieal ; but the ana.'"“C'* ■*, 

logy 19 very good, a.nd the obfervatioii of it, or con- A . 

jefture 
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^Tcnipen- jcClurr abt ut it, Iras bcrn oi’^jrcat fcrvict- in the IciVnce 

rrinilc, by makir/i^ us fcaivU tor Tome prccliV incafui c 
WluUc. tbofe m^nifell intervals of miifical founds. 

Jt iniitl now be remarked, that it is in this refpeCt 
p. alone that founds are fiifccptlblc of mu fie. Nor are all 
found® pofleflcd of this quality. The fmack of a whip, 
the explolion of a muficct.the nifhing of water or wind, 
the feream of fome animal®, and many other fuaads, 
both momentary and continuoii*, are mere noiles ; a»'d 
can neither be called hoarfe nor thrill. Bu% on the 
other hand, many founds, which differ in a thoufund 
ciicumttances of loiidnefs, fmoothnefs, rhtllownefi, &c. 
which make them pleafant or difagrccalile, have this 
equality of mufical pitch, and may thus be compared. 
The voice of a man or woman, the found of a pipe, a 
bell, a firing, the voice of an animal, nay, the fingle 
blow’ on an empty cafk — may all have one pitch, or we 
may be ftnfiblc of the interval between them. We can, 
in all cafes, tighten or flacken the firing of a violin, till 
the moft uninformed hearer can pronounce wdth cer- 
tainty that the pitch is the fime. We are indebted to 
the celebrated Galileo for the difeovery of that phyfi- 
cal circumllance in all thofe founds which communicates 
this remarkable quality to them, and even enables us 
to induce it on any uoifc W'hatcvcr, and to determine, 
with the utmoft prccition, the mufical pitch of the 
found, and the interval between any two fuch founds. 
Of this we fhall fpeak fully licreafter; and at prefent wc 
only obferve, that two founds, having the fame pitch, 
are called unisons by muficians, or are faid to be iu 
unifon to one another. 

When two untaught men attempt to Gng the fume 
air together, they always ling in unifoni unlefs they ex- 
‘ prelsly mean to i:ng in different pitches of voice. Nay^ 
•It is an extremely difficult thing to da otherwlfe, except 
.in a few very peculiar cahs. Alfo, when a man and 
woman, wholly uninftrudled in mufic, attempt to fing 
the fame air, they alfo mean to fing the fame mufical 
notes through the- whole air ; and they generally ima- 
gine that tliey do fo. But there is a manifeft differ- 
ence in the founds which they utter, and the woman ts 
faid to hug more shrill, and the man more hoarsk. 
A very plain experiment, however, will convince them 
that they art inillaken. N, /?. Wc arc now fuppofing 
Uiat the performers have fo much of a mufical eer, and 
•flexible voice, as to be able to fing a common ballad, or 
a pfalm tune, with tolerable exa£tiicfs, and that they can 
^ioloiig or dwell upon any paiticular note whendefired. 
vljCt them fing the common pfalm tune called bt l)a- 
- vid’sj'^in the fam^way that they pradife at church ; 
an<J w hen done it two or three times, in or- 

der to tliFffcir 'jpees in tunc, and to feel the general 
iinpreflion of,|b^ tune, let the woman hold on in the 
hrll note ofjinic tune, which wc fiip|)ofe to be^, while 
the man fingb the f.rll three in fucceiTion, namely 
•He w’ill now perceive, that the lall note fung by him- 
ftflf is the fame with that fur»g by the woman, and which 
jhe thkiks that Hie is flill In^lding on in the fitfl note 
of the tunc. Let ihi'* be repeated till the ptrfotinanrc 
becomes eafy, 'fhey will then pnccive the perfrit 
famenefs, in refped of nmlicrtl pitch, of tlic woman's 
lirft note of this tunc and ihe man’s third note. Borne 
difference, however, will dill be perceived ; but it will 
^ not be in the piu h, but in the Imoorhiicb, or clcfUftcf:^, 
or other agreeable quality of the w'oinan’s noic. 


When thi.'. ii nl.ii- ly piTcci'.rd, lei t!fc rnin try hyr 
what roijLiii'ud dtps he mini i.iilc h .s ph'-h, iii uider * * 

I . r I • III ■•r *1" 

to arnve at ilic wnmin a note from his own. It he is 
accuilonu’d to co/Tinion ballad i.nging, he will h.-vi- no 
great difficulty in c!oi:'.g this; and will find tlirit, be- 
ginning w'itb lii&'own note, and finging giarlu.i'dy up. 
his ciglilh note will be me woman’s note. In ihi'it, it ,, 

tw'o Jlntes be taken, (»ne of wh'di i:. twiVe as long as i icab, 

the other, and if the man fmg in iinifnn with the laige 
finte. the woman, wdiile linging, as fhe thirk ;, the lame 
notes with the man, wmU be found to be In'glng in uni- ^ 
fon with the fmaller flute. 

This is a rtmarkriblc and mod important fad in iheocrAvy. 
phenomena of miific. This iiiterval, eompielunding 
and m^dc up of feven fmaller inteivalH, and nqiining 
eight founds to mark its flcp'^, is iheicfore called an 
OCTAVE. Now, fince the female perforiner foil*. u the 
fame didtates of natural ear in •ingiiig lier tin c that the 
man follows in linging his, and all htareis are fenlibic 
that they arc fingir.g the fame tune, it i.ceelLiily fol- 
lows, that the two ferieftsof i olts art pukdlv li:i ilar, 
though not the fane: I'or thtre mult be iIh* fant in- 
terval of an odlave between any liep of the lowe*- otiavc 
and the fame iUp of the nppc i one. Jn wlMievcr ^-iiy, 
therefore, w’e eoncelvc I're ofllitfe to l>e p iCLlItd 

out by the diffcient Heps, the partition of both mufl be 
fnr.ilar. If wc reprclent both by lint.'*, llr !«■ li-H' nmll 
be fimilarly divded. Each paitial mttrvul ol tlie or.c 
mull bear the fa/ne relation to the whole, or to rny o- 
ther interval, as it.s fimilai interval in the othei oiMa\e 
bears to the whole of that oCilavr*, or to the ollut eor- 
refponding interval in it. i , 

Farther, we mull now obferv:, that although thi'- fi- vn oc i vc? 
mil irity of the odtivcb was tirll obterved or di^cowrcd rtli.11.l4r. 
by means of the o.^’dinary voices of man and woruin, 
and is a legitimate inference from the ptrfci!^t lalis^ac- 
lion that each feels in iinging what they think the iaoic 
fiotCB, this is not the only foundation or pruof c.f the 
(imilarity. Having acqniied the knowic of that 
phyfical eircnmliance, on which the pilch of mufical 
founds di’pciid.'^, we ran dcmonffiate, with all the ri- 
gour of geometry, that the fcvcr.il notes in the man and 
woman’s octave w/w// liavc the fame vtlatiim to ihtlr rc- 
fptdlivc comnieiiccmcnts, and that tlufc iw'o great in- 
tervals aie fimilarly divided. But farther Rill, wc can 
den.onlirace lb's! this fimilariiy is not confined to ihefe 
two oAaves This may e\TM be proved, to a certain 
extent, by the fame o.igiiial exptiimin». Many men 
can ling two oftaves in fiicceflion, and there arc fome 
rare examples of perfons who can fing three. This is 
more common in the female voice. This being the cafe, 
it is plain that there will be two octaves cemmou to 
both voices; and therefore four odt’ives in luccdri *11, 
all fimilar to each oilier. ’)'he fame limilarity may be 
obferved in the fimnOb of inltrunients which dilfcr only 
hy an odtave. And ihiib we dca.onlliate that all oc- 
taves are hmilar 10 each oihci. Tliib fimilaiity ihres 
not conliR merely in the hmilaiity of its diviRoii. 'Fhc 
found of a note and its odave are fo like lach rtthti, 

.that if the ftif nglh or loudnels be j’roperly adjufted, . ii i 
theie be no difl’errncc in kind, or other circumfiance.- or 
clea^ncfb, Imoothnelp, ftc. the two nuter., wln.11 fom-eb'd 
logeiher, aic indiflinguiRiable, and apprar only like a 
more bMlliant note. ’1 hey ( Oi^lclce into one loiyul- Nay, 
n.oft clear mellow* notis, fiu h as lluie ol a liue lunmn 
4 M 2 vol Cj 



Tempera- tolce, really contain each two notes, one of which is oc- 
**Scale^o?^ tave to the other. 

Mufic refemblancc of o6^avcs is an im- 

portant faft in the fcicnce of mufic. We now fee why 
>4 it is fo. The whole fcale of mufic is contained in one 

repetitions of thi.s fcale. 
ill thei)C- doftrine of the fcale of melody brought 

save ; hei cc within a very model ate compafs, and the problem is re- 
called qia- duced to that of the repartition of a fingle otlave, and 
tASOH. l\,mc attention to the junction w'iih the limilar fca^u*8 of 
the adjoining oAaves. I’his partition is now to be the 
(ubjfH ol diTcnffion. 

Melodies In the r.fancy of fociety and cultivation, it is pro- 


ihe Vr'ft fimple inhabitants, were ct|iial!v fimplc. Being thi 
mull* fponianecms ellufion^ (d indiviiUnls, perhaps only occa 
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c- and additions made by the Greeks in their lyre ; yet Tempera* 
would this be a very fure way of learning the natural 
B- formation of our niufical fcale. We niuft refer our readers 
ly to Dr VV'allis’s Appendix to his edition of the Comn::en* ‘ if 

le tary of Porpliyrius in Ptolemy’s Harmon&s, as by far the^ 
c. moft pcrfpicuous account that is extant of the Greek 
It mufic. We (hall pick out from among their differtiit afe* 
e- tempts fucli plain obfervatioiis as will be obvious to the 
id ftthngs of any perfon who can fing a common tune. 
of J.cc fueh a perfon firfl bug over fomc plain aodTheoAavc 
ic cheerful, or at lead not mournful, tune, fcvcral times,** *'*^**”11/ 
fo as to retain a lading impielTion of the chief note **** 

0- the tune, which is generally the lad. Then let him tetra- 
\c begin, on the fame note, to ling in fiicctfllon the riling cuokui.. 
le ileps of the fcale, pronouncing the fyllablcs f/®, re, mi, 
a ftiifo/, /*/, Jl^ </». He will perhaps obferve, that this 


fional, and never repeated, they would periih as fad as chaunt naturally divides itfelf into two parts or phrafes, 
produced. The aim v/erc probably connected wjlh a.s the muficians term it. If he does not, of himfcif. 


fomc of the rude rhir^ies, or ginglea of words, which 
were b-inriicd about at thdr feitivals ; or they were af* 
ioci'ited with dancing. In .ill thefe cafes they muii 
hdvt betn very fliort, confiding of a few favourite paf- 
figts or niufical phrafes. 'I’his is the cafe with the com- 
mon airs of all fimple people to this day. They feldcm 
extend lieyond a fliort llanza of poetry, or a fliort 


make this remark, let him fing it, however, in that 
manner, pauflng a little after the note fa. Thus, do^ 
re, mi^fa ; foly ia^ft, do, — l)o^ re, mi, fa ; foly layjty do. 

Having done this feveral times, and then repeated it 
without a paufe, he will become very fcnfible of the 
propriety of the paufe, and ol this natural divifion of 
the odave. He will even obferve a condderable fimila- 


funvi iiKMit of dancing. The artifl who could compofe 
’^inl keep in mind a piece of conliderable length, mud 
have been a gieat larity, and a niindrcl dt for the eii- 
itrtainmt iit ol princes ; and therefore, much admired, 
d liiglily rewarded ; his excellencies were almod in- 
minunicable, and could not be preferved in any other 
way but by repeated performj'.nce to an attentive hear- 
er, who mud alio be an artid, and mud patiently liden, 
and try to imitate ; or, in (hort, to get the tunc bjr 
b.tart. it mud have been a long time before any di- 
din^t notion was formed of the relation of the notes to 
each other. It was pet haps impoflible to recolleft to- 
day the precife notes of yelletday. There was nothing 
in which they were fixed till indriimental mufic was in- 
vented. 'J'hi.s has been found in all nations ; but it ap- 
pears that long continued cultivation is neceflary for 
raifnig this from a very fimjde and imperfed dale. The 
m^li rchned indrument of the Greek inuflciaiia was 
very far bdlow our very ordinary inilruments. And, 
till fonie method of notation was invented, we can 
fcarcely conceive how any determined partition of the 
octave could be made generally known. 

Xet-note Accordingly, we fuid that it was not till after along 
or Tun DA- while, and by very rude and awkward ileps, that the 
MENTAL. Qfceks pirceived that the whole of made was compri- 
fed in thr octave. The fird improved lyre had but four 
drings, and was therefo*-c called a tetrachoro; and 
the firll fliitCH had but three holes, and four notes ; and 
when more were added to the fcale, it was done by joining 
tw'o lyres and two flutes together. Even this is an lu- 
ll ruftivc dep in the hi dory of mulical fcicnce : For the 
four founds of the indrumeni have a natural fyftem, 
and the awkward and groping attempts to extend the 
mufic, by joining two indruments, the fcale of the one 
following, or being a continuation of that of the other, 
pointed out the oiAr.'soN or totality of tie oAive, and 
the relation of the whole to a principal foimd, which 
wc now call the fundamgntal or /ey, it being the lowed 
note of c\ur fcale, and the one to which the other notes 
bear a continual reference. It would far exceed the 
limits of this Work to nar/atc the fucccl&ve changes 


rity between thefe two mufical phrafes, without being 
able, at drd, to fay in what it ednfids. ,3 

Let him now dud y each phrafe apait, and try to The dens 
compare the magnitude of the changes of found; or ileps of the (calcr 
which he makes in riling from do to re, from, re to “”*"4 

and from mi to^. We apprehend that he will have 
no difficulty in peceivtng, after a few trials, that the trachords 
deps do re, and re mi\ arc fenfibly greater than the ftcpsre fimi- 
mi fa. Wc feel the lift ftep as a fort of Aide ; as an^'^* 
attempt to make aa little change of pitch as we can. 

Once this is perceived, it will never be forgotten. This 
will be dill more clearly perceived, if, inftead of thefe 
fyllables, he ufe only the vowel a, pronounced as in the 
word halU and if he fing tlie Ileps, Aiding or Aurring 
from the one to the other*. Taking this method, he 
cannot fail to notice the fmallnefd of the third ftep. - ' 

l.et the finger farther conflder, whether he does not 19.^ 
feel this phrafe mufical or agreeable, making a fort of 
tune or chauni, and ending or cloTing agreeably after 
this Aide of a fmall, or, as it were, half ftep- It is ge- 
nerally thought fo; and is therefore caUed a CLr>sE, a 
CADENOE, when we end with a half Hep afernding- 

Let the finger new refume the whole fcale, iinging 2c. 
the four laft notes ,/b/, layjty doy louder tliau the oilier 
four, and calling off bis attention fr^i the low phrafe, 4 
and fixing it 011 the upper one. I l ^ x’ill^p o w l>e ^ble 
to perceive that this, like the other, 1||^8 ■wtoT^bolidcr- 
able ileps ; namely, fol la and la fty andahen a fnialler 
ftep,^ do, A few repetitions will make this clear, and 
he will tlien be fenfible of the ualure of the fimilarity 
between thefe two phrafes, aud the propriety of this 
great divifion of the fcale into the intervals doy fa^ ted 
fol, do, with an iuterval between them. 

This was the foundation of the. tttrachorda, or lyrefi 
of four firings, of the Greeks. Their earliell mufic or 
modulation teems to have extended no farther than this . 
phrafe. It pleafed them, as a ring of four bells plcafiis 
many country pariihes. 

The finger will perceive the fame fatisfadlion with Close oc 
the clofe of this fecoiid phrafe as with that of theCsoaiid 
former : and if he now fing them both, in immediate 


focceffioA^ 
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Iftnpfra- fuccelBont with a flight paufe between, we imagine that 
** he will think the clofe or cadence on the upper do even 

fatisfa&ory than that on the fa. It feems to ua 
*to complete^a tune. And this iniprtilion will be great- 
ly heightened,^ if another perfon, or an inftriiment, 
fhould found the lower Jo, while ht clofes on the up< 
pei^ c/o its odave. Do feema to be exposed, or looked 
for, or fought after. We take Ji ilep to do^ and 
there we reft. 

The third Thus does the odfave appear to be naturally compo- 
of feven ftepa, of which the firft, fecond, fourth, 
[malleft. flxth, are more conOdtrable, and tlie third 

and feventh very fcnfibly fmaller. Having no dired 
meafurca of their quantity, nor even a very diftind no- 
tion of what we mean by their quantity, magnitude, or 
bulk, we cannot pronounce, with any certainty, whe- 
ther the greater fteps are equal or unequal ; and we 
prefume them to be equal. Nor have we any dilHnd 
notion of the proportion between the larger and fmaller 
fteps. In a loofe way we call them half notes, or flip- 
pole the rife from mi to fst or from fi to Jo, to be oue- 
half of that from Jo to re, or from re to mi. 

The Fythn- Accordingly, this feema to have been all the muficsl 
jorcaii dif- fcieuce attained by the Greek artifts, or thofe who did 
profefa to fpeak philofophically oil the fubjed. And 
prove the Pythagoras publifhed the difeovery which lie 

Srcck mu- had made, or more probably had picked up among the 
Chaldeans or Egyptians, by which it appeared, that 
accurate meafures of founds, in refped to gravity and 
acuteaefs, were attainable, it was affirmed by Aiiftnxe- 
nus, a fcholar of Ariftotle, and other eminent philofo 
phers, that thefe meafures were altogether aruficial, 
had no connedion with mufic* and that the ear alone 
was the jud^e of mufical intervals. The artift had no 

• other guide in tuning his inftrument | bccaiifc the ra- 
tios, which were laid to be inherent in the founds 
( though no perfon coaU fay how), were never percei- 
ved by the ear. The juftice of this opinion is abun- 
dantly confirmed by the awkward attempt of the Greeks 
to improve the lyre by means of thefe boafted ratios. 
Iiiftead of illuftrating the fubjed, they feem rather to 

• have brought an additional obfeurity upon it, and threw 
it into fuch coofufion, that although many voluminous 
diflertations were written oa it, and on the compofuion 
of their mufical fcal'e, the account is fo perplexed and 
confufed, that the firft mathematicians and artifts of 

• Europe acknowledge, that the whole is an irnpene- 
trable myftery. Had the philofophers never meddled* 
with it, had* they allowed the pradical muficians to coo- 
firud and tune their inftruments in their own way, fo 
as to pleafe their ear, it is fcarcely poflible that they 
Ihould not have hit on what they wanted, without all 
the erobarraflment of the chromatic and enharmonic 
fcales of tlie lyre. It is fcarcely poflible to contrive a- 
more cumberfome method of extending the fimple fcale 
of Nature to every cafe that could occur in their mufi- 
cal vmmpofitions, than what arofe from the employment 
of the mufical ratios. This feems a bold afleition ; but 
ift apprehond that it will appear to be juft as we pro* 

24 ^^* 

"he tranf- The pradical muficians could not be long of finding, 
•ofitionef the want of fomething more than the mere diatonic 
of their inftruments. As they were always ac- 
by the voice, it would often happen that a 
iry in the lyre or fluic, perfcdly tuned, was too low or too high 
ftsve. 


for the voice that was to accompany it. A ri.i;;;cr can T^m,>erv- 

pitch his tune on any found as a key ; and if this 'j.*® 

too high for the finger who is to accompany hln», lx 

can take it on a lower note. But a lyrift caniiot do 

this. Suppofe his inllniment two tiores too h»w, and 

tha^ his accompany ill can only fingit on the key which 

is the fi of the lyre, tihoi Id the lyrift begin it oil* that 

key, his very firft ftep is wrong, being but a half ftep, 

whetcas it fhould be a whole one In Hiort, .4II the 

fteps but one will be found wrong, and the lyrift a*id 

linger will he perpetually jarring. This is an tvulci r 

confcqiionet of the inequality of the fourth and fe/enth 

fteps to the reft. And if the other fteps, whlcli w'e 

imagine to be ctpul, bo not cxadly fo, the difcordimc 

will be Hill greater. 

The mct'iod of icmcdying this is very .obvious. If Dlfj ufrsri* 
the iiitervrtls mi fa and Ji Jv, arc half rotes, we need'* ** 
only €0 inteipofe other founds in the middle U t Men ^ 

each of the whole notes; and then, in place of fi v-Ln mi- . . -v .i* 
equal {lcp»,wwe ftiall have twelve equal ones, or twelve-^ nri-.*; i v- 
intervals, each of them equ^I to a iLinitonc. i'lu. 1) 
thus cor. ftruded will now fuit any voice whatevtr. U 
will perftdly icfembleour keyed inftruments, the hcupii 
chord, or organ, which have twelve fcemingly erjin! ui- 
tervalft in the odavc. Accorr*ingly, it appears that in- h 
additions were pradi fed by the muficiins of Crtetcv. 
and approved of by Ariftoxenus, and by all thofe wlio 
referred every thing to the judgment of the ear. j\ud 
wc are confident that this method would have be a 
dopted, if the philofophers had had lefs inftiieiu 
if the Greeks had not borrowed their religious cru' 'o 
niea along with their mufical fcieuce. Jjoth of ihcic 
came from the fame quarter 5 they came united ; nr.J 
it was facrilegious to attempt innovations. The doc 
trine of mufical ratios was an occupation only fo* 
the refined, the philofophers ; and by fubjeding irulij.. 
to this myfterioua fcicncc, it became niylUriou!. alfi;, 
and fo much the more venerable. The philofbplicir 
law, that there was in Nature a certain infcrutable con- 
ncdioti between mathematical ratios and thofe inti-ivalp 
which the car nlifhcd and reljuiicd in melody: but 
they wcic ignorant of the nature and extent of ibis con- 
ned ioa. 

What is tliis cennedion, or what is meant when ^ ^ 

fpeak of the ratios of founds ? Simply this : — Pyth.'i ”'^‘“'J‘^* 
gpras is fanl to have found, tint if two mufical c»Mdt:“ 17 triTirnn, 
be drained by equal weights, and one of them be ti.ice 
the length of the other, the fnort one will found the 
edave to the note of the other. If it be two-thirds of 
the length of. the long itring, it will found the lifLh to 
it. If the long llring found dn, the Ihort one will fj)i!nd 
fol. lf.il be three-fourths of the length, it will lound 
the fourth or fa. Thus the ratio of 2 ; 1 was called 
the ratio of the diapason ; that of 3 : 2 was called 
the DiAPENTF. ; and that of 4 : 3 the matessaron. 

Moreover, if we now take all the four ftrings, and make 
that which founds the gravelt note, and is the longed, 
twelve inches in length ; the fhort or odavc firing niuft 
be fix inches long, 01* one-haU of twelve ; the diapeutc 
moft be eight inches, or two-thirds of twelve ; and thr 
diateflaron muft be nine inches, which is three-fourths 
of twelve. If wc now compare the diapente, not with 
the graved ftring, but with the o6kave of fix ioches, wc 
fee that they arc in the ratio of 4 to 3, or the ratio 
of diareflaroD. And if we compare the diateiral’on with 

the 
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tin’ ivr, wij fic tint t)u*lr lalio is tin.t (f g : 6, or 
oi ^ : 2, or tlx latio «)‘ diaptiiiv*. *l’liti. ts iltc* o.v.uvc 
(livultil into a lifih and a ft.utih, </'> /'>/, ard /c/ //• , in 
fticT( iVion. AKo the fourth d. fii, and ihc tilth Jj (h^ 
111 a Is e II f> the o^ta\t'. J’hc note \%lm'h llaiu!-i as a firth 
to 4)ni‘ of the exlrcnic loiintls of ilu oclavc, ll.in l-j.as a 
foiiftli to tlx* other. And, laltly, the two toij»th‘' ih 
fii^ and fol d’j, leave an interval f » h! heiA\etn llitm ; 
wl’itli is alfo 4!<*tei mined by natvire, a:.d the lalio cor- 
iLhxindiiiyv to it is evidently that of o to fe'. 

d’his 13 all that was known of llie eoniittHioti of inu- 
Hc with inathtmatical ratios. It is indeed f^iid by lani- 
‘ bllehtis, diat Pythagoras did not nuke this difeovery by 
inrai’s of but by the founds made by the harn- 

n.eiii on the anvil in a fmith’s limp. He obferved the 
fotKid? to be the key, the diatellaron, and the diapente 
<*r nv.iiic ; and he found, that the weights of the 
Innntifis were in this proportion; and as foon as he 
home, he tiitd the founds made by cords, when 
wr ijdi's, in the proportions ?.bove mentioned, were ap- 
ii hf* to them, lint the whole lloiy has the air of a 
i I'h , and of Ignorance. The loiinds given by a fmitlPa 
Mi\ 1 li.Tve little or no dependence on the weight of the 
ha-Miiiis : and the weights which are in the proportions 
< t the miinbers mentioned above will by no means pro- 
duce the founds alleged. It requires four times the 
weiidit to make a lliing found the oftave, and twice and 
ti u-i:v will produce the diapente, and one and [even- 
n rif t will produce the diatefl'aron. It is plain, there- 
fore, that tlu-y knew not of what they were fpeaking : 
vrt, OP thin ilight foundation, tliey eredftd a vail fa- 
bric of ipcenlaiion; and in tliccourfeof their refearch- 
CB, thefe ratios were found to contain all that wa.s ex- 
I'clltnt. Tlie jittrihutca of tlit Divinity, the fymme- 
ti y of the iinivctfc, and the principles of morality, were 
all nfolvablc into the harmonic ratios. 

Ill the attempts to explain, by means of the myftc- 
rions properties of ihe ratios 2:1,3: 2, 4 : 3, and 
g . S, w'hlcli were thus defined by Nature, it was ob- 
fv’ivcb that their favourite lyres of four firings could 
be con.bincd in two priftcipal ir.ai nere, fo as to product 
an cxicfilivc fcalc. One l)re may contain the notes do, 
/f, fii ; and the acutei lyre may contain the notes 
/' /, ///, //, th i and, being fet in fucctfrion, having the 
mteival /i/ /?/ between the highell note of the one and 
the lowell of the other, they make a complete odavc. 
'i hcfe were called didoined tetrai hords, 2\gain, a third 
tilrr.choid mny be joined with the upper tetiachord 
l:ill iTiLiiiioned, in fiuh foil, that the lowell note of the 
third tefachord may be tlie fame w'ith the highell of the 
fccond. Thefe were called ionjuimd tetrachords (a). 

r»y ihu - confidcring the fcale ao made up of teira- 
1 chord.', the tuning of the lyre was reduced to great 
fnnplti ity. Tl.c muliciau had only to make himfclf 
pc', fed in the fhorl chaiint 1/0, re, mi, fo, or to get it 
by luait. and tii fing it cxadly. '^I'hi, intonation would 
apply cipially to the other h, Ji. do. Wc arc* well 
infvnnud that this v/ai really th pradjce. 'i'he direc- 
tions given ! y Aridoxenus, N'eau^r, and others, for 
varying the iMiiing, accordp:g to eevuin occafional ac- 
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c im.mo latioiip, Ihr.v dillindly that tlicy did not tunc Tc-ni pert* 
as v\'e do, founding th-: two firings together, except 
the t.ifc of the dlsprifni ov od ive. It was all done hy 
the judgment ot the enr in nitl 'dy. I'he moll valu- - ; a 
able ciiciind.lance in the dif*ovi:ry of Pythagoras was 
the dctetminaiif'n 01 the intcival betwten tlic fourth 
and the fifth, by which the tetraobords were feparitei. 

'Ihic filling up of each tetr.icliord was left tntirely to 
the eai ; aiiil when the doiffiine of the mathematical ra- 
tios fhewed that the large intervals do re, re tni, f a fit, 
f J la, la fi flmiiM not be precifely equal, Xrilloxcnus 
refufed the authority of the realbnq alleged for this in- 
equality, becaufe the car perceived none (*f the latiosaa 
ratios, and could judge only of founds. He farther af- 
ferted, that the inequalities which the Pythagoreans en- 
joined, were fo ttifling, tljat no ear could poffibly per- 
ceive them. And accordingly, the fheorifts dif^puted 
about the lefpcftivo fituations of the greater and fmallcr 
tones (fo they named the great (tips) fo much fpoken 
of, and had differci.t fyllems on the fubject. 18 

But the flrougeli proof of the iiuJitlindil notion that '^*>1 bv 
the thenrifts entertained about the induerce of 
ratios in mufic is, that they would admit no more 
thofc introduced by Pythagoras ; and their rcafons for 
the rtjidion of the ratio of 5 to 4. and of C to s, were 
cither the moft whimfical fancies about the perfedlions 
•of the facied ratios, or a ffi; nipt ions cxprefdy founded 
on the fuppofition, that the ear perceives and judges of 
the ratios as ratios ; than which m^lhing can be more 
falfe. Had they admitted the ratio of 5 to 4, they 
would have obtained the third note of the fcale, and 
w'ould at once have gotten the whole fcale of our 
mufic. The ratios of 6 ; y, and 16:15, ffdhiw of 
courfc; and every found of the. tetrachords would have 
been determined. For 5 ; 4 being the ratio of the ma- 
jor third, which is perfe£Uy pleafing to the car, as the 
mi to the note do, and 3 : a being the ratio of the fifth 
do fil, there is another interval mi Jol determined ; and 
this ratio, being the difFcrencc between do fil and do mi, 
or between 3 : 2 and f : 4, is evidently 6 : 5. In hke 
manner, the interval mi fa is determined, and its ratio, 
being 4: 3— 5:4,10 16: 15. 

But farther ; we (hall find, upon trial, that if we put 
in a found above /V, having the relation 5 : 4 to fa, it 
w'ill be pcrfeaiy latisfattory to iJic ear if fung as tlic 
Bute la. And if, in like manner, wc put in a note a- 
bove la, having the relation 5 : 4 to fil, wc find it fa- * 
iHifaftory to the ear wheir ufed as fi. If we now exa- 
mine the ratios of thefe artificial notes, we fliall find 
the ratio of the notes fol ia to be 10:9, ^'f 

ft to be 9 : 8, the fame with ihar/i fil ; alfo ft do will 
appear to be i6 : 15, like that of mi fa, 

Wt have no remains of the mufic of the Greeks, by 
which we can learn what were their favourite pafTigea 
or mufi'^al phrafes ; and wt- cannot fee what caulcd 
them to prefer the fini-th to the major third. Few 
muficiaiKS of out limes think the fourth in any degree 
comparable with the major thiicl for rnclodioulW ftj, and 
Hill fewer foi harmonniuincfs Thc-picce or tunc puB'- 
hfhtd by Kirchci from .Myolus is very lulpitiuus, as 
no 


(a) Tiiis ia tlic jpnn.'ijle, but not the prccil’c form, of the dii^oincd and conjunf.t tetnehords. The Greeks 
did not begin the tttr.iclio.id vuth v. hat we make the full note uf our ch^Unt of four i.ote-, but began one of 
them wn’fh mi, and the other with /r ; to which they afici wards addtd a note below. 'Phis begimmig fccms to 
tiivc beta dircflcd by fume of iIkm lavountc tadtncca but it would be ttdioua to explain it. 
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no oilitf** r'^'vfnn Iifls ftrn tht* MS ; 3iij the colle^^ion 
lin t ;:t ]U;da loo muih disHc;iircd, and probahly of 

f'pbility, tli«iifin!;^mi».T mdodics of tbf (neeVs aboundtril 
in €idy leaps iin and dowi 0:1 ihe tlmd and (Htlu and 
on tlic fnnrth ’ifid lixtb, iiilf \vc ol.ftrve in the ?:rs 
for ftarcir-;; ainon^ all hnipl** people, 'riicir acrum- 
phd'fd peVounen, had ceiuonly ^.reat powers both if 
iiivcut'o!! and exLeniiini ; and the i^lirom 'fc and tnha'"- 
moiiic d\iiions cf the fealc were ctrtainly prad^ed by 
tfieni, and not merely the fpcciihniors of irathcm.iii- 
cians. To us, the enharmonic fcalc appears the moll 
jaiTinpr dilcord ; hut this is certainly owir^ to our not 
fcciri]^ any pieces of the miilic fo compofed, ant! becaule 
V'c cannot in the leall judjrc by harmony what the ef- 
fcdl of enharmonic meludv would be. But we hnve 
funicient from the \vritin;;s of the ancient 

C^reeks, ih.id tlie enharmonic mul;c fell into difufc even 
btdVe tlie time of I’loUmy, and was totally and irreco- 
verablv loft before the 5th ecnlnry. Even the chroma- 
tic was htllt p-'^clifed, and was chiefly employed for cx- 
len.ling tlie common fcale to keys wliieh were fcldom 
uied. 'Die v.nctrtaimits refpedtirg even tin; common 
fcale remained the lame as ever ; and although Ptolemy 
gives (among others) the very fame that is now admitted 
as ih^only per^efl one, namely, his diaittucum itihnfum^ 
hl^ realons of prtference, though good, arc not urged 
with flror.g mm ki* of his confidence in thctiii nor do 
19 they ftim to have prevailed, 
ut n.c- Tlufe ohfcrvatiomi Ihew clearly, that the perception 
■^]y ■? of melody alone is not fidFiciently prtcife for enabling 
ifllcitnt acijuire cxa6l conceptions of the fcale of .*nidic. 

d he whole of the prriticahle feitnee of the^ ancients 
feems to amount to no more than this, that the o^lavc 
contained five greater and two fmidltr intervals, which 
the voice employed, and the ear reliflied. The greater 
ii.ttrvaL feemeJ all of one magnitude ; and the fmallcr 
intervals appeared alfo tcpial, but the car cannot judge 
what proportion they bear to the larger ones. The 
nuilic'ana thought them larger than onc-half of the 
g»'cat intervals ^and indeed the ratio 16 : 15 of the ar- 
tilicial iJii J'u and // do^ is greater than the half of 9 • fl 
of 10:9). 'therefore they allov^xd the thcorifts to 
call them Ufftmns inftead of hcw'iionts ; but they, as well 
as llie iheorifts differed exceedingly in the magnitudes 

i 30 t . I f f IT .1 

jfcular r«. 1 he heft way that we can think of for exprefflng the 

'if^nta. fcale of the odavc is, hy dividing the circumference of 
>n ot the ^ In t|,e points C, D, E, F, G, A, and B (fig. 
%are *•)» »»• ^he p’oportion we think moft luitable to the 
XLlV natural fcale ot melody. According to the praA^ical 
notion now un.icv oiir conlidcratiim, the arches 
UE, F(i, <.VA, and AB, a’c cc.imI, containing nearly 
^9" ; and the arches h F and BC aie alfo equal, but 
fmaller than the others, containing about 334. Now, 
fnppofe another circle, on a piece of card paper, ilivt- 
dcd*in the fame n anner, to move round their common 
Ci'ntie, k\it inllcad-of having its polnlr of divilion mark- 
ref C, 1 ), E, See. let tliL’u be maiked dv^re, 
ia.ft- It is pla n, that to whatever point of the outer 
circle we fit the point do of tl.c inner one, the oilier 
points of the ouur circle will Ihew' the common notes 

(b) We Hiall br ahuiuhojily exaA, if wc make CD = 
CA5:26y^3; and CBi= 326^,48. 


which ire fit for ihofe fteps of the fcrtlc. The limllaii- Tempm- 
ty of all OiTfivei makes this fimplc oi’tive equivalent to" 
a reoftilincal IcaV li.iiiUily divided, and 1 cnc.it ed as often 
as we pleaf;. Fig. 1. nprefents thi'i infti'inicnt, and — 
will be often refer: cd to. A fort of lymnietiy may 1 )C 
oHerwed in it. ’^I'lie point 1 ) Teems to oiciipy ^the 
mid. He of the foah*, and rv feenis to he the midole ni>to 
of the octave. 'The opnolilc arch G/\, aiid the coiie- 
fpondirg interval fd /r/, feema to be the middle iniirvrd 
of the liCtivc. 'I'he other notea and inlerv.'iN :uc Ihni- 
Lirly diipofed on each fide of tlicfc. rhi.s ciixumftancc 
feems to liave hem i hferved hy the Greeks, hy the i i- 
hahitants of India, hy the Chiiiefe, and even hy tiic 
Mexicans. Tlic note re, and the inltival /V/./, liavc 
gotten diftirrguifhcd fitiiations in their ir.rtrnments and 
fcales of mil lie. 

With rcfpedl: to the divlfion of the circles, we f! all 
only obferve at prefmt, that the dotted lines .ire i i>!i- ‘ 
forniable to the piinclplea of .ArilloxcniiH, the \%ln.)le‘,, 
odave being portioned out into five larger iuid equal ii 
intervals, and two fmaller, alfo equal. The larger aic 
cillcd mean or medium fonts ; and the fmallcv aic called 
limmas or femitones, 1 he full line.s, to which the let- 
ters and names are alfixed, divide the odnve into the 
artificial poitlons, deter mined by means of the riuiML il 
ratios, the arches being made proportional to the mca- 
furcsof thofe ratios, 'riiin the aiches Cl), FG, AB, 
are proportional to the meafiire or logarithm of the n- 
tio 9 ; d ; G.A and DE arc proportional to the loga- 
rithm of r.) ; 9 ; and the arches EF and BC are pro- 
portional to the logarithm of ifi : 19. Wc h ive alica- 
dy mentioned the way in wliich ihofc rati is were ap- 
plisd, and tl.c authority on winch they w’ere feltded. 

We lhall have occafion to return to this ag.iln. The 
only farther remark that is to he made with priqu-tty 
in this place is, that the divilion on the A riilox. nean 
principles, which is cxprefTed in this figine, is ime of 
an indefinite number of the fame kind. I'he only prin- 
ciple adopted in it is, that there fhall be five menu t.rni s, 
and two imall equal femitoncs ; but the m.:giiiia.Ie of 
tliefe 13 arbitrary. Wc have chofen fuch, that two mean 
tones arc cxadly equal to the arch CE, delcrmi.nd l^y 
the ratio 5 : 4. The realous for this prtfe»ence wiJl jp. 
pear as we proceed ( i>). 

By this little inrtriiincnt (the invenilon, wc hilitv-.q 
of a Mr D’OimiiTon, .ihout the beginning »if l.i I i\:i. 
tury), wc fee dearly ihi rnlnT.fit'ncy of ilu 1-. •.t n iion*s 
of the odavc for pcrfo.ming nuitic on didt-vut key?. 

Set the flower dc liicc at tJic Ariftoxencun i>, an ’ we 
(hall fee that E is the only note of onr lyre wl.iih v\.ll 
do for one of the ftep<i of the odavc in uh'di \vt lu- 
Icnd to fing- and .icconipaiiy. We have no louiida in 
the lyre for rr, wi, fol^ A/, //. 'Khc remedy is ..s clt .'i - 
ly poirled out, J.et a let of ftnngs be made, hi.iug 
the fame relation to Ji wdiicli llu'lc of the prefij r Ivic 
have t’l f/c/, and irifeit them in the places pointed oiit 
by the Arllloxencan divftions of rhe movc.itde ( d ive. 

We need only five of them, becaufe the // and /!/ of 
the prtfenl lyre will anl'wer, 'Fhefc new founds aie 
marked by a •}-• .1 z 

But it was foon fiiunJ, tint thefc new notes give bi:t <• n • i'n- 
indilTcrent melody, and that either the ear eould noti" *1 

dctiJ .Hint ^ 

I'MA- 

CE = ll 5 ^ 9 ; CG- 2*10", v'^ ; 
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i I'mprrr. determine the equality of the tones and femitones exa6t- 
ncntol ‘*«iy emvigh, or that »’io fiu h partition of the oftavc would 
anfwer. I he rythagorcans, or partifaiis of the miifi- 
. cal ratios, had told them this before. But they were 
in no better condition chemielves ; for they found, that 
if a feries of founds, in pcrfc6^ relation to the o£^ave, 
be inltrced in the manner propofed, the melody will be 
no betfcr. They put the matter to a vciy fair trial. It 
is i-alv ti) he, that nofyllcm of mp:in tones aiul limmas 
will give riie fame mufic on every key, nnlef-i the tones 
be inerealcd, and the limmaa dirniM-Oicd, till the liinma 
becoMu s jolt half a tone. Then all the luteivals will 
be ptif-'^lly equal, 'riic mai I k rratieians computed the 
ratiiyfl whlth would pTodnre this equality, aiid defired 
tlie Ariiloxencans to p-nnoimce on the imilic. It is 
f.nd, tli}>t ihe> .dl »wf.j it to be very bad in all their 
nioil favoiiiittr t Nothing inuv remained to the 
A ■iiloxcnean * hot m attempt occalioiial methods of 
til ling. 1 b* y Ij.v e^'arly, that they were making 
the in)tej wbi' li Nature made equal. The Py« 

tlngnu.ni.s in I '^e ni.Viincr, pointed out many altera- 
tio'ii ot ^.('ru^H^on• of intervals which luited one Utra- 
rb..id, oi one p.irf of the odavc, but did not fuit ano- 
Both pailies law that they were obliged to de- 
rc from what they thought natural and perfei^; 
therefore they called thefe alterations of the natural or 
pcrfcv^ {calc a temperattkrut, 

Th*: arenrn[>liflied performers were the bell judges 
of the whole inatcer, and they derived very little aflill- 
atur fiom the mathematicians : For although the rigid 
rulcb (Llivered by them be acknowledged so be perfect- 
ly ex9^t, the execution of thofe rules is not fufceptible 
(if the fame exsdnefj. Their lyres are tuned, not by 
matlKniaiical operations, but by the ear. It does not 
appear that they had mufical inftruments with divided 
fiiiger'boaids, like our bafs viols and guitars ; and even 
on tluTc, it is well known that the prelliire and touch 
of the finger may vary fo mueh, that the mod eaa^ 
plncing of the frets will not infure the nice degrees of 
the founds. I'hc flutes are the only inflruments of the 
ancients that are capable of accurate founds. But 
fliitemakcrs know very well, that they cannot he tuned 
by mathematical operations, but by the ear alone. This 
accounts for the great pi ices paid for a wcll-tuncd flute. 
l)ome have coll L. yuc, and L. 50 was a veiy common 
It price. 

VhcUicck!! Such feems to have been the (late of the ancient rou* 
did not cul- f,c. There was little or no (cience in ic. There was, 
h^rmtifi ^)f a rr.oft abllrufc and reiined fcience coupled with 

linmi'fanc" i ® very flight connexion ; and it feema to 

«L$(cutK!s have been nothing more than an amufement for the in- 
genious and r{)eculative Greeks. Nor could it, in our 
opinion, be better, i'o long as they had no guide In tu- 
ning hut the judgment of the ear in melody. Many 
wtiters inflil that the Greeks harl a knowledge of what 
nvf call hdrmony alfo. The word < is conilantly 
ufed by them : but it does not mean what we call har- 
mony, the plcafant coalefcerice of fimultaneous founds. 
It comes from or from *'/.«»>, and fignifies ap^ 
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Uiiide^jitnefs^ and would, in general, be better tranflated Tcmpeift. 
by fymmeiry, lUu we cannot conceive that they 




any marked attention to the e(fc^ of fimultaneous 
founds, fo as to enjoy the pleafure of ccrUu».^onronau'- 1 
ces, and employ them in their compofifions. We judge 
in this way from the rank which tliey gave them in 
theii fcale. To prefer the fourth to the major third 
feems to us to be Impoflihle, if it be meant of fimulta- 
neons founds. And the reafon which is ailigned for 
the preference can have no value in the opinion of a 
mufician. It is hecaufc the ratio of 4 : 3 is iiinpler tlian 
that of 5 : 4, For the fame reafon, the fifth is prefer- 
red to both, and the octave to all the three, and unifpii 
to every other confonance. 'riiey would not allow the 
major third ^ : 4 to be ?. concord at all. We have 
made numbtrlefs IiijIb of the dilfcrcnt concords with 
perfons altogether ignorant of mufic. We never faw 
an inilance of one who thought that mere uniion gave 
any pofitive pleafure. None of all whom we examined 
had much pleafure from an o£lave. All, without ex- 
ception, were delighted with a (ifih, and with a major 
third; and many of them preferred the bitter. All of 
them agreed in calling the pleafure from the flfth a 
fweetnefsy and that from the major third a cheerfulnefs^ 
or fmartnefs, or by names of fimilar import. The great- 
er part preferred even the major fixth to the fourth, 
and fome felt no pleafure at all from the fourth. ' Few 
had much pleafure from the mirror third or minor flxth. 

N. Care was taken to found thefe concords with- 
out any preparation -merely as founds— but not as ma- 
king part of any mulical palTagc. This circumllaoce 
has a great effect on the mind. When the minor tliird 
and fixth were beard as making part of the minor 
mode, all were delighted with it, and called it fweet 
and mournful. In like manner, the chord 4 never fail- • 
cd to give pleafure. Nothing can be a (Ironger proof of 
the ignorance of the ancients of the pleafiires of harmony . 34 

We do not profefs to know when this was difeover. The plea- 
ed. We think it not unlikely that tlic Greeks and Ita- 
liana got it from fome of the northern nations 
they cdled Barbarians* We cannot other wife account I modern 
for its prevalence througii the whole of the RulGan cm- difeovery. 
pire-— the ancient Slavi had little commerce with the 
empire of Rome or of Cooftantinople^ yet they fung 
in parts in the moft remote periods of their hiftory of 
which we have any account ; and to this day, the moft 
uncultivated boor in the Ruffian empire would be a(ha-" 
med to fing in unifon. He liilens a little while to a 
new tune, holding his chin to his bread ; and as loon 
as he has got a notion of it, he burlts out in concert, 
throwing in the harmonic notes by a certain rule which 
he feels, but cann->t explain. Hia hnmonics are gene- 
rally alternate major and minor thirds, and he fcldom 
milies the proper cadences on the fifth and key. Per- 
haps the invention of the organ produced the difeovery. 

We know that this was as early as the fecond centu- 
ry (c). It was hardly poflible to make much ufe of 
that inllrument without perceiving the pleafur/: of con- 
cordant founds. 

The 


(c) It is faiJ that the Chindc had an indrument of this kind long before the Europeans. Catifeus fays, that 
it was brought from China by a native, and was fo fmall as to be carried in.ihe hand. It is certain that the 
Emperpr Conftantiiic Copronymus fent one to Pepin king of France in 757, and that his fon Charlemagne got 
another from the Emperor Michael Palcologus. But they appear to have been known in the Englifli churches 
-before that time. 
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The dikovery of the picMfjM'.- of harmoTiy omijcjiT- 
cd a total cl'an^ff >n tik* foiriuc » 1 mant*. vLc 

daik aju'H of Europe, it wm cultivated cliieJiy ' y the 
.oniikit.: t [^c oT^ aii wafi fnon ir.tiocluced into tU:oharr1i- 
cs, and tKtdu)ral fcivice was tlieir chief and almoil 
their only oexupation. The vti-y conilrnififion of tliia 
muniment innil have cx^nhibuled to the improvemrnt 
of mufic, and inflnieled men in the nature of ilte leak. 
The pipes arc all tuned by their Icupjth't ; and thefe 
lengths are in the ratios of the firings which give the 
fame notes, when all are equally 11 retched- 'rhis muft 
have revived the fti’dy of the n ulical ratio'^ 'llic tu- 
ning of the organ was perfi^rnitd by confonance, and 
no longer depended on the nice jinlgmetit of founds in 
fucceflion. 'I’bc dulletl tar, even with total ignoranee 
of mufic* can jtidgc, without the linalleil error, of an 
exa^t octave, fifth, third, or other concord ; and a ve- 


ry mean mufician could now tune an organ more accu- 
rately than Timutheus could tune hie lyre. Other 
keyed inllriinients, refembling our harpficliord, were 
invented, and inftrumente with frttted fiiigfT boards. 
Thcfc foon fupplanted the lyres and harpe, bting much 
more compendious, and allowing a much greater variety 
and rapidity of modulation. AH thefe iiillrumcuts were 
the fruits of harmony, in the nodern fenle of that word. 


tKumiini cMi of the fetk ; and tlie tcmiMamoiii; pro-,'* -'nir- 
I'uitd by the otlur two have Ic^^ctly Lvtn iii.p .,vt i 
by any labours <^f modern ilale. Doth thcle autu.vs Wu.k-*/ 
had liudicd the ‘ jrcelt wrlieic w'ith great care, anil iheir i-r< 

improveinruiR proceed on a coniolelc knowledge of the 
doCirincs of PythagoMO and Ptolemy . ,, 

At lall the ccli braUd Galileo Galilei put th- I'. i i, -• ’ i 
ing ham! to the doArinC'? of ihofi ancient pliil /fophers, " '^1 
hy the difeovery of the r omici^tnc! which fnh'i!! , ii n.i-' ^ ‘ 

ture between th; ratios i>f nii.nbers ?.n<l the mnlu .il in-i^*, | ,, 

tcrvals of fbiiiitij. He difeovered, that tlulc nvi nbersi c 1.^- 
exprefs the frequency of the recuiring ]njllvS or uu’ i *- 
dublions of air which excite in us ihc iVnl.it hm of lound. *’ 

He denionilraied that if tw'o firings, of the fanv nut 
ter and thickml^, be llretched by equ.il vvcigliis, and 
he twanged or pinched fo as to vibrate, tb.e n'liKs of 
their vibrations wu’ll be as theii lengths, and the f»\ciu-n- 
cy or number of ofcillations made in a given time will 
be inverfcly as their lengths, 'i’lie frequency of the fo- 
norous undulations of the air is thciefoic mvtnVly as 
the length of the ftiing. Wlicn then fore we f*y ilul 
2 : I is the ratio of the odave, wc mcjn, ih it the un- 
dulations which produce the upper kund of lIjVi in- 
terval are twice as ireijuent as iliofc which pioluce 
its fundamental found. And the ratio : 2 of ihe dia* 


The dcficiences of the old diatonic fcalc were now pente or fifth, indicates, that in the fane ti uc tint 
more apparent, and the neceflity of a number of inter- the ear receives three undulalioiib from the uppcf Joiiiul, 
calary notes. The finger-board of an organ or harpft- it receives only two from the lower Here we Inve 
chord, runnirig tiiroiigh a feries of octaves, and admit- a natural connrdiuu, nut peculiar to the founds pro- 
ting much more than the accompanyment of one note, duced by firings ; for we aic now able to demun- 
pointed out new fourccs of mufical pleafure ariling from ftrate, that the founds produceil by bells arc reguhitcd 
the fulnefc of the harmoy 5 and| above all, the praftice by the fame law. Niy. the unprovement i wlii.li have 
of choral finging fuggefted the poflibility of a pleafure been made in the feicnce of motion lince the days of 

altogether new. While a certain oumber of the choir Galileo, fhew us that the undulations of the air ll 

performed the Cantus or Air of the mufic, it was irk- pipes, where the air is the on/y fubllance moved, «' . i v- 
U»mc to the others to utter mere founds, fupporting or gulated by the fame law. It ftem:, to be the genoi.d 
compofiiig the harmony of the Cantus, with<uitany me- property of founds which lender-i them fuiocpuble of 
Jody or air in their own parts* It was thought pro- mufical pitch, of acutrnefs, or grivity ; and dnt a cir- 
bable that the harmonic tioies might ibe fo portioned tain frequency of the loaorous imdulatioinj giwi a dc- 
out among the re!l of the choir, that the fuccciliou of termiiicd and unaltcraldc rnulical nok. ! lie writer of 
founds uttered by each individual might alfa couilitutc this article has vciifieJ this by many exncriiiKnts He 
a melody not iinpleafant, and perhaps highly grateful, finds, that any notfe *u:hiiteva'^ if repeated j 40 tim'.s in 
On tiial, it was found very piudicabie. Canons, rno- a fecond, at equ.d iiUc'^vhIs, pro luce? the note C /W /if 

lets, fugues, and other hannonies, were compofed, where ut of the Ginionian gamut. If it be Tr.p, ^ud limcp, 

the airs pcrformied by the different parts were not infe it produces the G /v/ rr 3cc. It w la imigmec*, tlut 
rior in beauty to the principal. The notes which could only certain regular agi‘atious ot the air, luoh a., arc 
* not be thrown into this agreeable fuccelTioB, were left produced by the tremor or vibraiion of ela'lic bodies, 
to the oiganill, and by him thrown into the bafs. arc fitted for exciting in us the fenfuion of a muficil 

j6. By all thefe pradliccs, the imperfedions of the fcalc note. But he found, by tire moll ailliuil cxpcumcnts, 
of fixed founds became every day more fenfiblc, efpe- that any noife whatever will have the fame rile. I, if re- 
ciall^ in full harmony. Scientific mufic, or the pro- peated with due frequency, not lefb than 3 or 4. - times 
perties of the ratios, now recovered the high eftimation m a fecond. Nothing fmely can have kb prettnlion m 
io which they were held hy the ancient theoriits ; and the name of a rnulical found than tlie folitary imp which 
ns tlie muficlans were now very frequently men of let- a quill makes when drawn from one tooth ol a coiub to 


ters, chiefly monks, of lober charaders and decent man- 
ners, malic again became a rcfpcdable fludy. The or- 
gaidH was generally a man of fcience, as well as u per- 
former.* At tlie firft revival of learning in Europe, wc 
mufic iludied and lionoured with deg'X'es in the 
univerfitit's, and very ibrjii we have leatned and excel- 
lent difleriations on the pnuciples of the fcience. The 
inventions of Guido, and the difTertations of Salinas, 
Zadino, and Xoiii, are among tlie molt valuable pub- 
lications that ate extant on mufic* The improvL-ments 
introduced by Guido are founded on a very refined 
SuFPL. VoL. II. Part 11 . 


another : but when the quill is held to the teeth id* a 
wheel, whirling at, fuch a rate, that 7 ?o tccih pd::i uii- 
der it in a Iccoml, the found of ^ in ait, is heard in .'I 
diftiiidly; and i! the rate of tlie wIrcI's mdiou he \a- 
ritd ill auy piopnrtion, the noife made by the qmll is 
mixed in the molt dillii.d manner with iht. mufiiM! n jtc 
correfponding to the frequency of iht* riui>s. I'ii- //;/</ 
of the- original iiolfc deicniu'uc.i the kind of ihc eouti- 
niious- found produced by it, making it h ir.h an ! fVcl- 
ful, or fmooih and mcHow, aLC«>uling as t!ie*oi 
noife is abrupt or gradual: but even the* moil abrupt 
4 N nolle 
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Tempera- uoifc producci a tolerably fmooth found when fufficirnt- 
frequent. Nothing can be mori. abrupt than the 
M*ufic. mentioned ; yet the g produced by It has 

u— the fmoothnefs of a binVs chirrup. An experiment was 
made, which was Icfs promifing of a found than any that 
can \vc thought of. A Hop cock was fo conftnuftcd, 
that it opened and Hint the pafTage through a pipe 720 
timts in a fccond. 'Phis apparatus was fitted to the pipe 
of a conduit leading from the bellows to the wind chelt 
of an organ. The air was timply allowed to pufs gen- 
tly along this pipe by the opening of tlie cock. When 
this was repeated 720 tires in a Tecond, the found 
.7//. was moll I'mooihly uttered, fqnul in fvveetnefs to a 
clear female voice When ifie frequency wms reduced 
1 ) ^60, the found was that of a char but rather hatfli 
man's voice. The cock was now altered in fuch a 
mamier, that it never fhut tlic hole entirely, but left 
about one third of it open. When this was repeated 
7:0 times in a Itcon.l, the found was uncommonly 
hnooth and fweet. When reduced to 360, the found 
was more mellow than any man's voice at the fame 
ritch. Various changes were made in the form of the 
i-ock, with tlie intention of rendering the priniitivc noife 
more .inahigous to tint p-oduced by a vibrating firing. 
.Sounds were produced which were pleafarit in the ex- 
,]emc. The intelligent reader will fee here an opening 
nadc to great additions to praftical mulic, and the 
means ut producing mulical foundlJ, of which we have- 
at piefenl fcarccly any conception ; and this manner of 
pToducing them is attended with the peculiar advan* 
luge, that an infirnment fo confirufted can never go* 
out of tunc in the finalkft degree. But of this enough 
j. at prefciit. 

I hiH he- diCcovery of Galileo’s completed the Pylhago. 

qutneyH rcan thtorics, by fupplying the only thing wanted for 
I'fprcir J procuring ('onfidence in them. We now fee that the 
by thenu'- founds depends on principles as certain and as 

of the tlemenis of Euclid, and that every thing 

relating to the fcale of mufic is attainable by mathema- 
tics. It is very true that we do not perceive the ratio 
^ : 2 in the diapente, as havingany relation to the num- 
Lcis 3 and 2. But we perceive the fwcctncfs of fount! 
which charaacrifes this concord. This is undoubtedly 
the perception of a certain phyfical fa£t involving this 
ratio, as much as the Iweeinefs on our tongue is the per- 
ception of a certain manner of ading of the particles 
uf fngar during their difiolution in the faliva. 

Concord arifnig from certain confonances, fuch 

»i>coKn.'*’a8 is not more difiindly perceived than is the 

arc projicr- difigreeable feeling which other confonancts produce, 
tit s of pir. • and it was a fair field of difqiiifnion to 

fio” of h plcafcfi difphrafed. 

qucocy ' Wc cannot fay that this queftion has been completely 
decided. It has been aferibed to the coincidence of vi- 
brations. In the oftavc, every fecund vibration of the 
treble note may be made to coincide with every vibra- 
tion of the bafs. But the pleafure arifing from the dif- 
ferent confonances docs by no means follow the pro- 
portions of thv fe coincnierices of vibrations ; for when 
two notes are infinitely near to the fiatc which would 
produce a complete couicidencc, the a 6 !nal coincidence 
16 then exceedingly rare ; and yet wc know that fuch 
founds yield very fine harmony. In tuning any con- 
cord, whin the two notes arc verv' difeordant, the co- 
inciding vibrations recur very frequently; and as wc ap- 


proach nearer and nearer to perfccV concord, thefe coin- Temperii- 
cidciices become rarer and rarer ; and if. it be infinitely®'^”* 
near to perfeft concord, the coincidences of vibration ’ 

will be infinitely difiant nom each other., 
many other irrcfiagable arguments, dt^onflrate that 
coalefcence of found, wfiich makcd'the pleafing harmo- 
ny of a fifth, for example, does not arife from the co- 
incidence of vibrations ; and the only thing which wc 
can demonfiratc to obtain in all the cafes where we en- 
joy tiiis pleafure, is a certain arrangement of the com- 
ponent pulfcrt, and a certain law of fncceflion of the 
diflocatioiis or Intcivais betwei n ilic non-coinciding 
pulfcs. We are pcrfedly able to demonfirate that 
when, by continually ferewing up one of the notes of 
a confonance, we render the teal coincidence of pulfes 
lefg frequent ; the difiocatioiis, or deviations from per- 
fed cotiicidence, approach nearer and nearer to a cer-. 
tain dttfineable law of luccefiion ; and that this law oIk 
tains completely, whin the perfefl ratio of the dura- 
tion of the piilfe is attained, although perhaps at that 
time not one pulfe of the one found coincides with a 
piilfc of die other. Suppofe two organ pipes, found- 
ing the note C /a uf>t at the difiance of ten feet from 
each other, and that their pulfes begin and end at the 
fame inftants, making the moll perfe^ coincidence o£ 
pulfc8«-there is> no doubt but that there will b^ the 
molt perfe6l harmony ; and we learn by experience 
that thi.s harmony is<perfe6ily the fame, from whatever 
part uf the room we hear it. This is an unquefiimiable 
A perfon fituated exa6Hy in the middle between 
them will receive coincident pukes* Bait let him ap- 
proach one foot nearer to one of tlie pipes^ it is now * 
demonfirabk that the pulfes, at their arrival at his ear, 
will be the moft diftont from coincidence that is pof* 
fiblc; for every polft of one pipe will bifefl the pulfe - 
from the other : but the law of fucceifion of the devia« 
lions from coincidence will then obtain in the mod per- 
fed manner* A muficab found* is the fenfation of a- 
certain form of the aerial undulation which agitates 
the auditory organ* The perception of harmonious ■ ^ 

found is the fenfation produced by another definite form 
of the agitation. This is the coinpofuion of two other 
agitations; but it is the compound asritation only that 
affeds the car, and it is its form or kind which deter- 
miiiei the fenfiition,. making it pltafanc or unpleafant. 

Out knowledge of mechanics enables us to defer ibe 
this form, and every circumftance in which one agita- rifes the 
tion can differ from another, and to difeover general great ufe of 
features or circumfiances of refomblance, which, in 
accompany all perceptions of harmony. We are furcly 
huitled to fay that thefe circumfiauces are fure tells of' 
harmony ; and that when wc have enfured their pre- 
fence, wc have enfured the lieaiing of harmony in the 
adjufied founds. We can even go tartlier in lome cafes: . 

We can explaia fome appearancei which accompany im« 
perfect harmony, and perceive the connection between 
certain difiind refulti of imperfect coincidences, ind 
the magnitude of the deviations from perfe^ IrUrmony 
which are then lieard. Thus, we can make ufe of them 
phenomena, in order to afeertain and meafure thofe de« 
viatioas ; and if any rules of temperament fhould 
quire a certain determinate deviation from perfect har- 
mony in the tuning of an inftrument, we can fecure the 
appearance of that phenomenon which correfponds to 
the deviation, and thus can produce the precifte tempe- 

rsment 
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Tempenr rament by our nilcB. Wc can, for example, 

the perfe^ harmony of the fifth C^, and flatten 
the note g till it deviates from a perfe^ fifth in the ck** 
lai W I B 1 1 1 II II r j i I to 3%!, witich the muficiana call the 

ooe-fburth of a comma. The moil exc|uirite ear for 
. melody is almoll infenlible of a deviation four times 
greater than this { and yet a perfon who has no muti* 
cal ear at all, can execute this temperament by the rules 
of harmony without the error of the fortieth part of a 
40 comma. 

VtATiKos por this moil valuable piece of knowledge we are in- 
'^AcMnfo- Smith of Cambridge, a 

very * eminent geometer and philofopber, and a good 
judge of mu fie, and very pleafing performer on the or- 
gan and harpfichord. This gentleman, iii his Diflcrta- 
• tion on the Prit ciples of Harmonicrf^ pubhfhed for the 
'fir ft time in 1749, has paid particular attention to a 
phenomenon in coexiftent founds, called a heating. This 
is an alternate enforcement and diminution of tfie ilrcngth 
of found, fomething like what is called a clofe ftiake, 
but differing from it in having no variation in the pitch 
of the founds. It is a fort of undulation of the found, 
in which it becomes alternately louder and fainter. It 
may be often perceived in the found of beUs and mufi- 
cal glaftes, and alio in the founds of particular ftriii^s. 
It i| produced in this way : Suppofe two unifons quite 
perfeA ; the vibrations of each are either perfectly co- 
incident, or each pulfe of one found is interpofed in the 
fame fituation between each pulfe of the other. In ci- 
ther cafe they fuccced each other with fuch rapidity, 
that we cannot perceive them, and the whole appears 
nn uniform found. But fuppole that one of the founds 
has 240 pullesin a fecond, which is the undulation that 
is produced in a pipe of 24 inches long ; fuppofe that 
the other pipe is only 23 inches and i^hs long. It 
will give 243 pulfes in a fecond. Therefore the ill, 
the Both, the 160th, and the 240th pulfe of the firft 
pipe will coincide with the ift, the 81ft, the i62d, and 
the 243d pulfe of the other. In the inftants of coin- 
-cidence, the agitation produced by one pulfe is increafed 
by that produced by the other. The commencement 
t>f the next two pulfes is feparated a little, and that of 
the next is feparated Hill more, and fo on continually : 
the dt/locafioHj of the pulfes, or their deviations from 
perfed coincidence, continually increafing, till we come 
« to the 40th pulfe of the one pi^, which will com- 
mence in the middle of the 4tit pulfe of the other 
pipe ; and the pulfes will now bifed each other, fo that 
^ the agitations of the one will counterad or weaken thofe 

t>f the other. Thus the compounded found will be 
ftronger at the coincidences ot the pulfes, and fainter 
when they bifed each other. This reinforcement of 
found will therefoic recur thrice in every fecond. The 
frequency of the pulfes are in the ratio of a comma, or 
81 : 80. Therefore thii conftitutes an wt^on mptrfeB 
hy a comma* If therefore any circumftance (hould re- 
-quire that thefe two pulfes (hould form an unifon im- 
•perfed by a comma, we have only to alter one of the 
pipes, till the two, when founded together, beat thrice 
in a fecond. Nothing can be plainer than this. Now 
let us fuppofe a tliird pipe tuned an exad fifth to the 
firft of thefe two. There will be no beating obfervaMei 
becaufe, the recurrence of coincident pulfes is fo rapid 
as to appear a continued found. They recur at every 
iecond vibration of the bafs, or 120 Ctmes in a focond. 


4 » 


But now, inftrad of founding the tliird pipe along with Tempera* 
the ill ft, let it found along with the fecond. Dr ^^'tR 
demonftratts, that they will beat in the fame manner as MuIIc, 
the unifons did, but thrice as often, or nine times in a - ^ ^ 

fecond. When therefore the fifth Cg beats nine times 
in «B fecond, we know ihai it is too in at p or too fiat 
(very nearly) by a comma. 

Dr Smith (hewd, in hkc manner, what number of 
beats are made in any given time hy any coiicord, im-tlum to 
perfed or tempered, in any afligntd degree. We hum- iciercc 
bly think that the moll inattentue pc M-m mult bi- fen. 
fible of the very great value of ihij dif.oxery. Vve 
obliged to call it difeovery. Mtif'ennus, indttd, ha.l rff-'Ct. 
taken particular notice of this undulation of irnpofed < 1 
confonances, and had offertd conjectures .ns to iluirl!^ 
caufc ; conjedures not unworthy of his grea^ iiigt “ 
nuity. Mr Saiiveur alfo takes a Hill inoie parta nlar ^ 
notice of this phenomenon*, and makes a nu)(l mge- , ,r.. 
niuns ufc of it for the folution of ,1 very iinporiant tuu . y*,,. 
Iical problem; namely, to detuminr the p»-ecil«' iium i:* 
ber of pulfes which produce any given note of ihc ga- *7 
niut. His method is indeed operofe and delicate, cvtit ^ 
asfimplified and improved by Ur Smith. tollow. 

iug may be fubltitutcd for ir, founded on ilic mechai.ifni 
of founding cords. Let a violin, guitar, 01 ari\ Ku ii 
inftrument, be fixed up againil a wall, with the finger- 
board downward, and in lucli a mamur, that a vuil'n 


1 7‘^2i 
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ftring, drained by a weight, may pnfs on the hiitlge, hut 
hang free of the lower end of tlie finger board. Let 
another ftring be ilraincd by one of the Uunng pir-. till 
it be in unifon with feme note (fuppoleC) of the hdr*!- 
fichord. Then hang weights on the othtr ftring, till, 
upon drawing the bow acrols both ilringii, at a finail 
diftance below the bridge, they arc perfe^l unifoix, 
without the fmallell beating or undulation, and taking 
care that the prefTure of the bow on that tiring which 
IS tuned by the pin be fo moderate as not to affccl iu 
tenfion fenfibly. Note exadtiy the weight that is now 
appended to it. Now ir.creafc this weiglit in the pro- 
portion of the fquare of 80 to the fquarc of 8 1 ; that 
18 , add to it its 40th part very nearly. Now draw 
the bow again acrofa the Itrings with the fame caution 
as before. The founds will now beat remarkably ; for 
the vibrations of the loaded ftring arc now accelerated 
in the proportion of 80 to 81. Count the number of 
undulations made in fome ftnall number (fiippofc 10) 
of fcconds. This will give the number c3f beats in a 
fecond; 80 times this number arc the fingle pulfes of the 
lowed found ; and 81 times the fame number gives the 
pulfes of the higheft of thefe impcrfcdl unifons. 

If this experiment be tried for the C in the noddle of 
our harpfichords, it will be found to contain 2 40 pulfes 
very nearly ; for the ftiings will beat thrice in a fecond. 

The beats are bed counted by means of a little ball 
hung to a thread, and made to keep time with the 
beats. ^ 

Here, then, is a phenomenon of the mod eafy ob- Jf- 
fervatiun, and requiring no (kill in mufic, by which thctr.rd czidl 
pitch of any found, and the imperfe^ion of any con rnr;.furcB 
cord, may be difeovered with the utmoft precifion; and"* 
by this method may concordant founds be produced, 
which are abfolutely perfed in their harmony, or ha- curJi, 
ving any degree of imperfudion or temperament that 
wc pleafe. An inftrument may generally b« tuned to 
peifed hamony, in fome of its notes, without any dif. 

4 N a ficulty. 
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[■( ^ ,.M5. QijuUy, n# we fee <lono by every hlincl Croiider. i^ut if 
cert^iTi cVicimi^ial* tli-^rrcf oi injpei fiction, iVitVtrciit 
rwli.lii- pcilidps m the ditK icM c(3ncovd», be mc» ila^-y fur the 

-^V"^ proper pc' turm. Titt of rmilicHl compolilioiis *>11 inilrii- 
nui'ts ot tixfd lomuls, liu*}» as thofe of the (•r^i*n or 
hf.rijlieht.i J. kiru!, wo tio not lie liow it can be liiiputed. 
Dr Srn'th’f lliioiy of tlie beutinjr of impon'e^t con- 
h jiiiiiLCJj ih Olio ot tlie nioft inipoitiiiU diiioveno*, both 
for th.e practice and the f- ieiice of rnufjc. thwit Iwve been 
<dh.ru! to ilje public. We arc indiiieil 10 toiifrjer it 
2 '} the luoll important that luts htoii made li' to the dnys 
of ( Ji.lileo. '^rhe t.niy rivald ;oc Dr lirook Taylor'* 
nil t li.iii'rnl dt-nrif) ItratMn of the vlbratiina of an ilallic 
cord, and it 4 con^jia^'iDM, diul of the iitichdaiioiib of the air 
in an oijpn pipe, and tlie beautiliii iLvtllipatioiiH of Da- 
niil r»i r.unilli of the fiainiooic iouiic!»^ vihieh frtcjiiently 
aeooiiipany the futi lan.iutal note. 'I'l'.c tiuiiical titeory 
of Ramraii \\v coufi 'er as a mere wljirn, not foundid 
ill any nitnial l uv ; and tin* thciiry of the j^ravc bar- 
moiiK H l)\ r.uliiii or Ktnnieu is iih laded in Dr Smith’s 
theory of the butting ol iinperhrt eonfonances. 'Ibis 
tin 01 y inablts ns to txveuLe any hannoiiic fyifem of 
tcinpetaiiu lit with ^ uxilion, and certainty, and cafe, 
an:! to dieidt on its rntrit when done. 

Wi aie iheicforc luiptifeil to fee tliia work of Dr 
Smith t^rititly iiiuler valiud, by a inofl iny^enious pfcntle- 
ni/ii i'l iht IMiiKdopliieal Traiil'actions for l^o^, andcall- 
<<^ a I.tiyre and obiciire volume, which leaves the matter 
{nil as it V as, and itb lefiiltH ultkl.H and impracticable. 
We are fery to lee ihlsj bceaufe wc have great expecta- 
tion;'. lioiii the iiituie labouis of this gciuleman in the 
hild oi liarinouics, aid his late woik is rich in refined 
and valuable in.iUer. We preiume humbly to itcom- 
metul to him attention to his own admonitions to a ve- 
ry young and ingenious gintleman, who, he thinks, 
]noieedii! too lav in animadvening ou the writings of 
New toil, Jjairow, ami other cinintnt iTiathematicianB. 
We alio big his leave to oblervc, that Dr Smiih’s ap- 
Tilie.ilion of In's theory may be very erroneous (we do 
not lay that it is perfect), in confeqiunce of his notion 
of ilie pioporii<iiial tllecU produced on the general har- 
ipony by tcMial ti inperanKiils of the different concords. 
Ihit the theory is iiiiloiiched hy this improper ufe, and 
(lar.ijF as in inly as rny propufition ii. Kucid’s Elements. 
V/e .'le bound to add to tliefc remarks, tliat vre have 
<>ftu ir than once heard miific performed 011 the hr.rp- 
('ulu id ocTciibed in the iccond edition of Dr Smitls's 
i laifiioiiies, both before it was fent home by the niaker 
(the full in his proieirion), and aftei wards by the au- 
thor himfilf, who was, a very plcaliiig performer, and 
we thought its harmony the linelt wc ever heard. Mr 
Watt, the lehbialed engineer, and not lels trnintnt 
pbilolopbe»*, biulL a liai.diome organ for a public ib- 
ciety, and, wiiliout the leafl car 01 rcllfh for muiic, til- 
led three o..invts of the open diapafoii by one of Dr 
Siniih’b li'ble^ ( i Inals, wi'li the lulp <if a variable pcii- 
diiJinn. iSigtiioi Doiia. leader ot the Edinburgh con- 
ct't, tiled It in piiltnce ol the wi».er of tins aiticle, and 
fai'i, “ 13 iliiliii”ii- lopra iv.oclo beJhlLma!’^ Signior 
Di'iia attirnptcd to fiui; almig with it, but would not 
continue, ilecbirii.g ii impclb'jle, bivtiufc the organ was 
ill tumd. 'I be truth v as, that, on the majoi key ot 
I! the inning was t\i et d.ngly d fleunt ftorn wh i 
ihc was a*culiomcd t«', and Ihc would u jt tiy atiotlwr 
key. AVe mention this particular, to Ihew how accu- 
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rately Mr Watt had been able to execute the tempera* '“TO'ra- 
meiit he intendccl menrofthe 

This theory is valviable, tlurtforc, by giving us the 
manageniint of a phenoinenon 

with harmony, and affording ui prteife and practicable 4,1 
meafurcri of all deviations from it. It bids fair, for thisAud accu* 
realun, to give us a method of executing any [hmirof 

of tempt rament whiili wc may Foid realun to piefer.jpmpgfa- 
hul we liave another ground of elliniatiou of this (heo-menc. 
ry. By its aflilfance, wc arc able to aftertain with cer- 
tainty and preeilion the true untt mpen d Icale of rnufic, 
which tludcd all the attempts of the ingenious Greeks; 
and we deterininc it in a way fuiud to the favourite 
mufic of modern times, of which almolt all the excel- 
lencies and pleafnris are derived from Iiarmoiiy. We 
do not fay that this tolal innovation in the principle of 
mufical pleafure is unexceptionable ; we rather think it 
very defedtive, believing that the thrilling plealiirts of 
mu he depend more upon the melody or air. Wc ap- 
peal even to inflrudted ttuilicians, whether tlie heart and 
ailVdiions are not more alfe^ed (ttml wUh much mote 
iitjiintl vuriiiy of emotion) by a line melody, fupported, 
but not oblcrvcd, hy harmonics judicioufly chofen ; It 
appears to us that the cfTe^f of harmony, always filled 
up, IB mote uniformly the fame, and lels toucliing to 
the foul, than lome fimple air fung or played by a,per- 
foimtr of fenfibility and powers of utterance. We do 
not wonder, then, that the iugenioub Greeks deduced 
all their rules from this department of mufic, norat their 
being fo fatisfied with the pleafures which it yielded* 
that they were not folicitous of the additional fupport 
of harmony. We fee ibat melody has fufFcred by the 
change in every country. There is no Scotchman, 

Itidiman, I’ole, or Ruflian, who does not lament that 
the {kill in compoQng heart-touching airs is degenera* ' 
ted in his Tefpedtive nation ; and all admire the produc* 
lions of their mule of ** the days that are pall.” They 
are ** pleafaiit and mournful to the foul.*' 

But we ftill prefer the harmonical method of forming 
the icale, on account of its precifion and facility : and 
we prefer the theory of beats, becaufe it alfo gives us the 
mojl fdiisftUlory fcaie of melody ; and this, not by repeat- 
ed corrediona and recorredtions, but by a diredt pro- 
cefs. By a table of beats, every note may be fixed at 
once, and we have no occafion to rvturu to it and try 
new combinations; for the beatings of the diiTerent con- 
cords to one bale being once determined, every beating 
of any one note with any other is alfo fixed- 

We therefore requeft the reader’s patient attentioa Pundamen* 
to the experiment which we have now to pro'x>re. Thistal cx|>eri-^ 
expeiimeiit is beft made with two organ pipes equally*”*®^ 
voiced, and pitched to the note C in the middle of our 
harplichuids. Let one oi them at leail be a lloppcd 
pipe, its piitou being made extremely accurate, and at 
the faint time eafily moved along the pipe. Lei the 
flunk of It be divided into 240 equal parts. Tlie ad- 
vantage of this form of the experiment is, that the 
fouiidb cau be coutinued, with perfidt unitorroisy, for. 
any ktigth oi time, it the bellows be properly con Itiudt- 
id. Ill deiault ot this apparatus, the experiment may 
be made with two haipficliord wires in (icifedt unifon, 
fad louclied by a wheel rubbed with lulii, iijftead of a 
bow, m ihc way the found.s of the viclle or hurdygurdy 
arc puKluccd. '1 his contrivance alfo will continue the 
founds uudoimly at pkaiuie. A icale* oi 240 parta 

muft 
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'rrmpt ra. muS be aday^tri to one and numbered from that 

of i}ie lUini; where the l or bnw 18 applied to 
Gre at care mu!l be l?kcn ibat tlie ftiifiinpr of the 
n‘oCT"Mi^'/i jj)g“ do not alter the Itrain on the wire. 

We iray evtii do pittty well with a how in place of 
the wheel; but th.r foiiiid cannot be long held on in 
any pitch. In dtlciibii.-g the phtnomena, w'e Hiall ra- 
ther abide by iliC llitng. bcciuife the niimbtrh of the 
fcali, or Ifp^tli of the Ibuiuling piTt of tlie wire, cor- 
rdpond, in fad, milch moic exadly with the iniiudu. 

^''hc d< ^^at'OIl^ of the fcale t^f the pipe do not in the 
Kait afftt^l the eonclufion^ we mean To draw, but would 
require to be imiitioried in every inibince, which would 
gicatly complka'e the piocelH. 

Having brought the two open firings into per fed 
unifon, lo that no beating w'batever is obferved in the 
coiifoiii'iice, flide the moveable bridge flowly along the 
firing while the wlitel is tiiriiiiig, beginning the motion 
from ibe imi itioII remote from the bow. All the notes 
«)i the cK^tave, and all kinds of concords and difeords, 
will be heard ; each of ihe concords being preceded 
and h llowed by a riiflling beating, and that fucceeded 
by *! g»ating difcord. After this general view of the 
whole, let the particular harmonious llations of the 
bridge be more cartfiilly examined as follow\ 9 « 
icufnu'ua the moveable bridge to the diviiion 120. If 

rnfiftKc ^^ 21 ** been exadtiy placed, \vc fliall hear a perfect oc- 
fUve, anO lave without any bcfiting. It is, however, fcldoin fo 
uracler^ exailly fet, and we generally heat fome beating. 13 y 
.cwicon., ihc bridge to cither fide, this beating 

becomes more or lei's rapid ; and when have found 
in which direction the bridge mull be moved, we can 
then fliile it along till the beating ceafe entirely, and 
. the founds cnalcfce into one found. We can fcarcely 
hear the treble or odavc note as dillinguifhable from 
the bals or fundamental afforded by the other ftring. 

If the notes are duly proportioned in loudnefs, we can- 
not hear the two as diilindl founds, but a note feem* 
ingly the fame with the fundamental, only more bril- 
liant. (N H. It would be a great improvement of 
the apparatus to have a micrometer ferew for produ- 
cing thofe Imall motions of the bridge.) 

Having thus produced a fine ottave, we can now 
perceive that, as we coniiiuic lo fhifl the bridge from 
its proper place, in cither dirc^inn, the beating bc- 
• comes more and more rapkl, changes to a violent rat- 
tling flutter, and then degenerates into a moil difagree- 
ablc jar. This phenomenon is obferved in the deviation 
of every concord whatever from perfcA harmony, and 
muft be carefully kept in remembrance. 

Tefou* we quit thifl concord, the o 6 tave, produced 
by the bifei^'ion of the pipe or firing, w'c mull obfw*rvc, 
that, with rtfpcdl to ourfclve*;, the o£lave r c mufl beat 
almofl twice in a fccoiid, before we can nbferve clearly 
any mis tunc in it, by lounding the notes in fucecnion, 
or aa flops in the fcr.lc of meli»dy. We never knew any 
ear fo ni^'c as todifeover a mih-tiining wher it beats but 
obce in three fecoiuU. We think ourfLlvc.s iutitlcd 
thcrefuie to fay, that r\e art inlVnfrhle of a temperament 
in melody amounriug to one third of a comma; and we 
ti^vtr knew a pet fun rciifible of a tempeianicnt half this 
bulk 

When the inperfeilion of the octave is ehaily feii- 
fible by lounding the notes in fuectfliirn, it is extremely 
difagrecable, feeling like a druggie or endeavour to at- 
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tain a certain note, and a failure in the attempt, 'I'liikT- »nrcMi 
feems owing to the lamiliat fimilarity of o^iavis, in the ^ 
habitual talking and iingii’g of men and women toge jv; 
iher. Ikit whtn the !H>tes are founded togelluT, al. . ^ ^ ^ , 

though wc a'c not much more feniihle of the im|)eifcc- 
tioiT of the liaimuiiy di*c.ctiy, as a failure in ilu 'fwcet- 
ricfs of the torn Old, w e arc very fenfihle of this pherin- 
merion of heating; and any perlon w'lro can diitinguilh 
a wenk found frcjm a llronger one, can CL'fily peixuve, 
in thia ii.diieA manner, any fraction of a comma, how- 
ever tTiiniite* 1 hih makes the tuning by harmony mucfi 
niorc exart than by melody alone, it is alfo miicli more 
accommodated to the genius of modern miilic. The 
ancients had favourite paflages, which were frequently 
introduced into their airs, end they were folicicons tn 
have ihdc in good tune. It appears from palTagcs in 
the writings of Galen, that different performers excelled 
chiefly in tluir (kill in making thofe occaf.oiial tempe- 
raments w'hich their mufic required. t,)ur mullc ij 
much more ftrlrt, by rcafon of our harmonic acciMupa- 
nyments, which arc an abominable noil'e when mis- tuned 
in a degree, which would have pafled with the ancients 
for very good melody. Aiilloxenus lays, that lire car 
cannot dilcovcr the error of a comma. This would now 
be intolerable, 

But another advantage attends oiir method. We ft vivi' thrf 
obtain, by its affillance, the mofl perfect fcalc of me!o- 
dy ; perfert in a dcgice attainable only by chance by 
the Greeks. I'his is now to be our bulintfs lo iin. 
fold. 

II. Set the moveable bridge at i ^8, and form 1 the p 
two ttrings. They will beat very drlngreeahly, biingnon 
plainly out of tunc. Slide it gradually toward 
and the beats will grow flower and flower; will change 
to a gentle and not unpkafant undulation ; ami at l ili, 
when the bridge is at 160, will vanifli cntirtly, and the 
two founds will coaltfcc into one fweet concord, in 
which neither of the component founds can he (lillin- 
gniflied. If the found given by the fhorc firing he now 
examined as a flep in the fcalc of melody, it will be 
found a fifth to the fuund of the long tiring or limda- 
merital note, perfectly falifcfartory to the nict fl car. 

Thus one flep of the leak has been afccrtaiiied. 

HI. Slide the bridge flowly along llie llring. d"!ie 
beating will recomnunce, will become a fluiur, auj 
then a jarring noife; ami will again change to an angi/ 
flutter, beating about tight limes in a fccond, wlitu ilic 
bridge Hands at 169 nearly. Pufhing it Kill on, hut 
very flowly, the flutter will become an inclilhi.rt jini- g 
nolle; which, by continuing the motion, uill \w- 
come a flutter, or k.vt about fix in the fccond. Tlie 
bridge is now about 171. 

IV Still coniiniiing ih.- motion, the flutter hcfomeM • 
a jarring noife, which continues till the biiV^ge is ui ar' ■* • : it.z 
tu 180, when the lapid flutter will again- he l-.-an!. 

This will become flowrr and flow'cr as we appro:i/.|i to 
i8q; and when the hiidge reachts that point, all Inal, 
iiig vjnifhes, and wc have a loft and agntabit cui.cni.l, 
hut far inkiior to the tonuer concord in that cluen'ng 
fwecinf N which charadteiilcs the Hfih. Wh» u (hi^ ),oic 
is comp.ircil with that of the fundarner.iai firing u.-, u 
flrj> in the leak of n elod) , it is found lo ror‘< lj t»m! to 
the note Ar, or the fumih dtp in the kale, and rn th.it 


eniploynuiu to give coM flcic ktisfaetion to tht*ear. 

V. bull advancing the moveable budge toward the 
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'TYnip'r*' /*ut, wc (hall hear the beatings return again ; ami after 
tl uttering and degenerating to a jarring noife, by a very 
Mufic. motion of the bridge, they will again be heard, 

ivii* will grow flower, accompanied with a fori of angry cx- 
50 preflion, end will ceafe entirely when the bridge reaches 
Ujzd divifion of our fcalc. Here w-c have another 
VlU.** ' ^ concord of very peculiar chara6ler, being remarkably 
enlivening and gay. This found gives perfeA fatisfac- 
tion to the ear, if employed as the third ftep in the fcale 
of melody, being the note mi of that feries, at Icaft in 
, all gay or cheerful aim. 

rf, VI. As we move the bridge from to aoo, wc 
hear again the fame beatings, which, in the immediate 
vicinity to 192, have a peevifh fretful exprefllon, in* 
flead of the angiy wafpWh expreflion before mentioned. 
When the bridge lias pafl'ed that fitiiation which prodti* 
et’s only grating difeordance, we bear the beatings a- 
gain I ami they Irecomc flower, and ceafe altogether 
when the bridge arrives at 2^-0. Here wc liave an- 
other confonance, which muft be called a fmeord^ he- 
cuufe it is rather agreeable than otherwife, but ftrongly 
iiiitrked by a mournful melancholy in the ejcprtflion. In 
the fcale of melody, it forms the third flep in thofeaits 
uliich exprefs lamentation or grief. It is called the 
n ifir r ihirtU to diflingutfli it from the lafl enlivening 
concord, which, being a larger iiitervil, is called tire ma^ 


lody ; that is, when we are pafTing from the acdtc to Tempert- 

the graver notes, with the intention of putting an 

phafis on tire third and the fundamental. A lthough 

nut eminent as a concord with the funiia"."ttf — 1 ^ 

it has a moil pleaiing effed when liflened to in fubor- 

ilination to the whtde feries, or when founded along 

with other proper accompanyincnts of the fundament stl. 

VIII. Placiitg the bridge at 144, wc obtain another Oetei mint- 
very pleafing concord, differing in its exp»-tlTidn from don of the 
any of the foregoing. Wc find it difficult to exprefs^*^*^' 
its ebara^er. It is greatly iiifcrior to the fifth in fweet- 
nefs, and to the major third in gaiety, but fecins to 
pofrefs, in a lower degrer, both of lliofc qualities. In 
the fcale of cheerful melody, it is the fixth note, which 
we have difiioguifhed by the iyllable la. It is alfo ufed 
even in 4 n(>urnful melody, when we arc alcendii^g, with 
the intention of clofmg with the o6favc. 

In (hifting the bridge from 14410 120, we obtain jeale of the 
nothing but difeordant, or at Icait difagrccable confe* u^rper oc* 
nances. And, laftly, if we move the bridge 
12C', to divifions which are tefpe^ively the halves of 
thofe numbers which produced the concords already 
treated of, we obtain the fame fteps in the fcale of the 
upper odfave. Thus if the bridge be at 80, we have 
the fifth to the o£iavc note, or twelfth to the funda* 
mental* If it be at 60, we obtain the double oftave, 


Detcrmina- ^^11 known, that thefe tvo thirds give the di« 

of the fiitiguilhing charaders to the only two modes of melo- 
3*1* dioui- (uinpofition that are admitted into modern mufic. 

The ferire cotilainiag the major third is called the mn- 
jot\ and (hat containing the minor third is called the 
minor mode. It is worthy of n.‘maik, that the fanatical 
preachers, in their conventicles and held formons, afftd 
this mode in their harangues, which are often diftindly 
miifical, modulating eiuittly by mufical intervals, and 
keeping the whole of their channt in fubordination to 
a fumhimtntal or key note. This is not unnatural, 
will II u'L* c'orifider the general fcopc of their difeourfes, 
namely, loinfpirc ineljiicholy and humiliating thoughts, 
awakening iorrow, and the like. It is not fo eafy To 
account tor the ufual whine of a beg^r, who generally 
craves charity in the major third. This is the cafe, at 
leatl, in the northern parts of this ifland. 

.;3. If wc continue to (hift the bridge Hill nearer to the 
end of the firing, ure (hall hear nothing but a fneerflion 
of vile difeordaut noifes, feme what leU offenfivc when 
the bridge is about the divifions 213 and 216^ but even 
there very unpleafant. 

Dctcrniina. Vll. Let lie therefore change our manner of pro* 
tidiiofthc ceeding a little, and again place the bridge at 160, 
6 th. which will give us the pUifing concord of the fifth. In* 
ficad of puming it from that place toward the nut, let 
it be moved toward the wheel or bow. W ithout re- 
peatiug what we have faid of the reappearance of the 
beatings, their acceleration, and their degenerating in- 
to a jarring difeord, to be afterwards fucceeded by an* 
other beating, &c. kc. wc (hall only obferve, that when 
we place the bridge at i^Of we have no beatings, and 
we near a confonance, which is in a flignt degree plca- 
faut, and may therefore be called a concord. It has the 
other marks of a concord which we have iieen making 
fo much ufe of ; for the beatings recommence when we 
ihift the bridge to either fide of 1 50. This note makes 
the fixth ftep in the defeending fcale of nraurnful me- 


&c. dec. dec. 

We have perhaps been ra(h in affixing certain moral pharadem 
or fentimentd ebaradters to certain concords ; for we of ‘he aif« 
have feen inftances of perfoni who gave them different 
denominations } but thefe were never contradtdory to 
ours, but always expreffed fomc fentiment allied to that 
which we have afiigned* We never met witfi an in* 
fiance of a perfon capable of a little difcriniinating re* 
fiedtion, who did not acknowledge a manifeft fentimeo- 
tal difiin^ion among the different concords which could 
iK>t be confounded. We doubt not but that the Gieeks, 
a people of exquifite fenfibility to all the beauties of 
tafie and fentiment, paid much attention to thefe cha- 
ndlers, and availed themfelvea of them in their compo* * 
fitiona. We do not think it at all unlikely, that great- 
er effeds ban been produced by their mufic, which 
was ftudied with this exprefs view, than have eva been 
produced by the modern mufic, with all the addition of 
harmony. We have allowed too great a (hare of our 
attention to mere harmony. Our great authors arc 
much I'efs folicitous to compofe an enchanting air, than 
to conftrudt a full fcore of rich and well conduced har- 
mony. We do not profefs to he nice judges in mufical 
compoGtion, but we may tell what we ourfeivcs expe- 
rience. Wc find our minds worked up by a continu- 
ance of fine harmony into a general fenfibility ; into a 
frame of mind which would .prepare and fit us for re- 
ceiving ftrong impreffions of moral fentiment, if thefe 
wTre difiindtly made. But we have feldom felt any 
diitindl emotions excited by mere inftrumental mufic^ 

And when the harmonies have been meiely to fuppoit 
the performance of a voioe, the words have bc^n citl)^et 
ib frittered by mufical divifions, as to become in fome 
nieafure ludicrous*^ or have been fo indiftioA, and made 
fo trlfiiog a part of the mufic, that there was nothing 
done to give a particular (hape to the moral impreifioii 
on our mind. We have generally been firoQgly affeft- 
ed by fome of the anthems which were in vogue in for- 
mer times ; and we think that we perceived the caufe 
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of tUd difference.; There wis a great fimplicity in the 
voice parts : the fyllablea were not drawled out into 
long mufical phrafet, but pronounced nearly according 
TIT' li m yni[ I [ quantitiei ; fo that the fentiment of the 
fpeaker was* exprefled with all the force of good decla- 
tnation^ and the harmony of the accompanyment then 
flrtngthened the appropriate eft.*^ of the melody. We 
mean not to offer thefe obfervations aa of much autho- 
rity, but merely to mention (bme fa^c, and to afiign 
what we felt to be their caufest in order to promote, in 
Ibme degree, however infignihcanty the cultivation of 
mufical fcience. With this view, we venture to fay, 
that foine of the bed compofitions of Knapp of York 
uniformly affefl us more than the more admired anthems 
of Bird and Tallis. A cadence, which Knapp gives 
alinoft entirely to the melody, is laboured by Bird or 
Tallis with all rhe rides of art ; and you have its cha* 
rapiers of perfef^ or imperfed^, full or difappointed* ca* 
dencee, and Incli an apparatus of preparation and refo* 
lution of difeords, that you forefee it at the difiance of 
fevcral hirs, and then the part afSgned to the voice 
feems a very trifle, and merely to fill up a blank in the 
harmony. Such compofitions fmell of the lamp, and 
fail of their purpose, that of charming the learned ear. 
But enough of this digreffion. 

1 jius have we found a natural relation between cer* 
tain founds firongly marked by very precife chara£lers. 
The concordance of found is marked by the abfence of 
all undulation, and the deviations from this harmony are 
(hewn to be meafurable by the frequency of thofe un* 
dulationa* We have alfo found, that the inDtes, which 
arc thus harmonious along with the fgadamental, are 
fteps in the fcale of natural mafic (for we muft ac- 
knowledge melody to be the pimitive mufic, di£i«ted 
by nature). We have got the notes dis— -mi, fa\ 
la^do, afceriained in a way diat can no longer be mil* 
taken. 

Let us now examroe what pKyfical' or mechanical rr^ 
lations thefe founds Hand into each other. Our mono* 
chord gives us the lengths of the firings f and the dif- 
covery of Galileo (hews us, that thefe are alfo* the dii* 
latioiis of the aereal puUes which produce the fenfiitions 
of mufical notes. Their ratios may therefore be truly 
called the ratios of the founds. Now we fee that the 
firings which produce the founds dn fol are 240 an<^ 
, j6o. Thefe are in the ratio of 3 to 2. In this man- 
ner we may ftatc all the ratiooobferved in our cstpciU 
merit, viz, 

: mi have the ratio of 24010 i92,oror5to4 


Dot'fa 
Dox/id 
Doila 
MixM 
FaiM 
Sol : la 
Mii/a 


240 

240 

240 

192 

180 

160 

192 


I Ho. 
160 

M4 

160 

160 

*44 

180 


4 

5 

5 

6 

9 

10 

16 


3 

2 

8 
9 
^5 


Here we get the fight of all the ratios which the in- 

g nioui and unwearied fpeculatioiis of the Greek ma- 
Efnauciaos enlifted into the fervicc of mufic^ without 
being able to give a good rrafon why. "ilic ratio 5 : 4, 
which their foftidiouB metaphyficians rcjeAed, and which 
others wifiied to introduce from motives of mere necef- 

lity to fill up a blank, is pointed out to us by one of fo/ fi in the pufition of its two parts- Arifioxenus and 
the fineft concords. The interval between the fourth his followers declared the ear to be equally pleaffd with 
■od the fifth is, very foriunatelyf a ficp of the fcale. both. Ptolemy’s Sydema Diatonicum Intenfum makes do 
The next titf folia ts more important. For the ear rr a major tooci a&o other fjftcmi make it a minor. £• 


for melody would have been very well fati..ficd wiili ali Timpera-C 
interval equal to fa fol, or 9:8; but if the moveable »h 

bridge be fet at the divifon 142^, coiTefpunding to 
fuch a ftep, \vc Ihould have a very dlFenfive butter- 
ing. It is reaforiablo ihireforc to cjnclndc, frjm una^ 
lo^f that the interval U dneH not con'elprftid k, 
the ratio 9:8; and that 10:9, which w, Itaft, !h,’ Jie'' 
equally fiiti'^fat^ry tt> the ear. is the proper fttp, eviu/j. * ^ 
in the fcale of nr.eiody. If vc v onlidtr what be 
called the fcale of ha’^^nony, tiien is no room h it for 
doubt. To enjoy the greafcll pofljble plcafore of !jar- • 
mony, we mnfi not only take each i:f»te as it is rciaKd 
to the fnr.damcrtal, but alfo a.s it is ndated tonil fr 
notes of the fc-alc. Ft may char.ee to be con vin lent lo 
affume, for the fundamtiual of our occafion^l IV- Ir iS 
moduiidori, the firing of the lyre which is lunul 
lo its proper fundamental ; or it may incrcafe llic har 
mony (and we know that it does) if we accompany \h 
r,ote do with both of the notes /I; and Ij, To lirvc the 
fine concord of the major third, it is necefiary thni ilw 
interval ft la be equivalent to tlie ratio 5 : 4. f.i 

is 180, and 5:4=: 180; 144. 'fherefore, by mako’,' 
the ftep fol ia equal to 9 : 8, we ihould lofc this ai;rce 
able concord, and get difeord !«i ita place. 

And tlius is eviia*ed, in oppolition fo Arifloxemi.s^ 
the propriety of having both a major .and amimir tore; 
the iirft tj-.preflVd by 9 : 8, and the !afi by 10:9. *rhe 
difference between thefe fieps is the ratio 81 : 8:', called 
a comma by the Greek theo'^ifia. 

We ftill want tviro fteps of the fcale, and two foiindi iVurt.iinr, . 
or notes correfponding to them, namely rt and//; and'>;''i d.s 
we wifh to ettablifh them on the fame authority 
the reft. Wc fee that this cannot be done by a cor.- 
cordance with the fundamental do. The car fuflicli ut- 
ly informs us that the fteps do re and la fi muft he 
temes, and not femitones, like mi fa, 'I'hc feiifible I'mi- 
Isrity of the two tetrachords do^ re mi ft and fol ia fi ./c*, 
slfo teaches us that the Ilep ft do ihould be a fernitor e 
Uke mt fa. This foems to be all that mere melody Cati 
teach us. But wf have little information whether we 
(hall make la'f a major or a minor tone. If wc cepv 
the tetrachord f/r? Tf' wi/j. exactly, wc fhall make [ht 
ftep Ji do like mr/h, and equivalent to the ratio 16 : i , 

This requires the moveable bridge to be. placed at 128. 

The found produced by this divifion is perfectly fatU- 
fy^ory to the ear as a ftep of the fcale of meiod) , 

Moreover, our falisfa^tion is not confined to the ( om. 
parifon of it with the note do, into which we Aide by 
this gentle ftep. It makes agreeable melody when ufcl 
as the tliird to the note fol. If we examine it jr..xt} e 
matically, we find it a perfed major tliird to fol; loi foi 
requires the 160th divifion. Now 160 : 128 =r 5 14, 
which is the ratio of the pulfes of a major third. All 
thefe reafons feem enough to make us adopt this deter- 
mination of the note Jfi, 

It remains to conuder how wo fhall divide the inter- n 
val do-^ml. It is a perfeft m^r third. So \% fa 
and fo \tfolJi. But in the iirft of thefe two, we have IIJ. 
feen that it muft be compofed of a major tone with h 
fiiiiior tone above it ; and in the fecond we have a minor 
tone followed by a major tone above. We are left un- 
certain therefore whether do re fhall rcfemble fa la or 
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vjii 1,1 ni,\U’ni it In^licrii c(inr'ilv.*rt (\ a. uiirerUr.n ; o<^avc confift of ^ 

;*ml tlu* iMily mmIom wlilch we luve to oifcr for a i>rt fer- 
fore of tiu’ majt^rtnne for the l;r!l: lieu tliat* fo far as 
vT can jtu!^»e by oiir o<rn feeliny^j?, U.e foumli in the re- 
lation of vj .••8 arc Itfs difconlant than founds iii the re- 
lation* of lo : f;, and bccaufc all the otluT Ib'pi have bten 
deteriTiinid by mcaiiB of concords with the key. rc- 
ler, for a intirc paiilcular examination ol the princlplea 
on which ihefc arranjrements are valued, to I)r Smith s 
Ilarmm’ns^ Prop. I. where he fhewh how one ia preferable 
to another, in proportion us it aiTords a greater number 
<if perfect concords among tbe neighbouring notes, 
vdiich is the favourite objcA in all modern miific. Upon 
iIiIh principle onr arrangement is by far the bed, bccaufe 
it admits five more concords in the o^^avc than the o- 
thcr. Dut wc have coiifidcred lha fnbjcfl In a different 
ri'aiiMcr, merely to avail onrlelvesof the phenomenon by 
v/hich all tlie Heps, except one, feem to be naturally 
alcciinincd, and by which the connexion betwi'en har- 
mo iy anil nulody fetma 10 be pointed out to us. 

Jt wili be ernvenient to repicfciit the tones major 
sirul mil or and ibe hemitone, by the fymbols /, and 
11 . Alio to mark the notes by the Roman numerals, 
or by cyphers, according as they arc the extremes of 
mujor Ol minor iiitervala. By this notation the otlave 
may be reprefented thus : 
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_ 11 
<) 10 i6 

K II 111 
The reader will 


8 




± Z 11 
10 9 1 6 

V VI VII VIll IX X&c. 
remark, that the primary dividona 


which we afTigned to the rcprefcntatlon of an edave in 
fig. I . by tbe circumference of a circle, arc in conformi* 
ty to this Ptolemaic partition of the odavc. He will 
alfo be fenfihle, that the divifion into five equal mean 
tones and two equal hemitones, whicli is expreffed by 
the doited lines, agreeing with the Ptolemaic divifion 
only at C and E, is effeded by bifeding the arch CE ; 
and theiefore the deviation of the found fubftitulcd for 
the Ptolemaic D is half the difference of CD and 1 )E, 
that is, half a comma. The deviations therefore at F, 
G* A, and 15 , arc each a quarter of a comma. 

It is well known, that if the logarithm of the length 
of one filing be fubtraded from that of another, the 
fuo- of flu cliffcvcncc is a ineafurc of the ratio between tbeih. 
mul.c- ilii. Therefore 3010J ia the mcafurc of the mufical interval 
tc--v-!s. o6tavc, and then the mcafures of the 


Lojnn’ril- 

fnic niea 


Comma 
Hemitone 
Minor tone 
Miijor tone 
3d 
Hid 
4th 
Vth 
f.th • 
Vlth - 
Vllth 
Vlllth 


540 or 
. 2803 
457*5 
5"S 
■ 79'8 
^691 

1*494 

1760; 
2041 2 

21 l8j 

27300 
pic3 


54 

280 

4 j 8 

5 '» 

79 * 

9*59 

1249 

1761 

2041 

7219 

2730 

3010 


Thisgia a very convenient circumllance. If we take 
only the four firft liguics as integcis, and make the 


10 paits, v'c have a fcale more exiid Tem-^eta- 
thau the niccll harmony rcquiies. Phe circumfcicncc 
of a citcle may hv fo divided into ^01 degrtrs, and t he 
nioveable ciicleh ive 1 11 )niu'i, fiilTi iiiiliiij 1 iiilw ‘in m 
Or it. may be divided into 55,^ degices. each nf which 
will be A comma. Either of thefe diviiions will make 
it a mod convenient ii*(lrument for cxpe.iitioudy exa- 
mining all temperaments of the fcale that can be propo- 
fed. Or a ftraiglit line* may be fo divided, and repeat- 
ed thrice, i'hen a-i1iding ruler, divided in the fame 
manner, and appiled lo it, will anlwer the fame piu-pofe. 

We (hall fee many uleful employments of thefe iiiilru- 
ments by and by. 

Having thus endeavoured to communicate Tome plain 
notion of the formation and lingular nature of that gra- 
dation of founds which produces all the pleafures of 
miific, and of the manner of obtaining the (teps of this 
giadation with certa'nty and precilion, we proceed to 
confider how ihofc mufical paifages may be performed 
on fuch keyed inffrumeuts as the organs and harpfi- 
chords, as they are now conilrudted. Thefe iuilrumcnts 
have twelve founds and intervals in every oc^tave, in or- 
der that an air may be performed in any pitch ; that is, 
taking, any. one of the founds as a key note. Jt is plain 
that this cannot be done with accuracy \ for we have now 
feeu tliat the interval mi fa is bigger than half of Jo re 
or re mi^ and therefore the intercalary found for- 
merly mentioned to be inferted between C and D, D 
and £, 8 cc. will not dp indiferiminately for the (harp of 
the found below and the flat of the found above it. 

When the tones are reduced to a mean free, the ear is 
fcarcely fenfible of tbe change 4 d melody, and the har- 
mony of the fifths and fourths is not greatly* hurt. But 
when the half notes are inferted, and employed to make 
op harmonious intervals, as recommended by Zarlino, 
the harmony is very coicfe indeed. 

But we muft make the reader fenfible of the necCflity 
of fomc temperament, even iodependent of ihofc artifi- 
cial notca. 'ilherefore 

Let the fcholar tunc upwards the four Vths 7 , 

d a ty all perfeft, admitting no beating whatever. 

This is caGly done, either with the organ or the wheel 
inonochord..a)rcadyjlercribed. Then tune downwards 

the perfcft.odUves e e,.e e. Now examine the flld et 
which refults from tbis procefs. if the inflrument be. 
of the pitch hitherto fuppoled (r making 240 pulfes in 
a fecond), this III j will be heard beating 15 times in 
a fecond, which is a difcordancc altogether intolerable# 
the note f being too (harp in the ratio of 81 to 80, 
which makes a comma. . It is eafily found, by calcula- 
tion, that e makes 303i pulfcs,*ii)rtead of 300, required 
fur the 11 Id to r. 

, N. B. It may not be amifs to inform our readers, 
that if any concord, whofc perfeft ratio is ~ (wi being 
the greatell term of the fmallcft iniegcrs exprtfling\hat 

p ^ 0 

ratio), be tempered (harp by the' fradlion ^ of a com- 
ma, and if M and'N be the pulfes made by the acute 
and grave notes of the concord during my number of 
feconde, the number h o't beats made in the fame time 

by this concord will be = *7 or -r - : 

^ i 6 ip — q^ 161/T7 

and 
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if It be tempered flat, then b = 
2 7 w M 




r 

2 7 w N 
= 161 / 7+7 

~ ~ {Smith's Harm. 2d edit, p. 82, &;c.) 

It 18 invpoiuble, therefore, to have perfeft Vtha and 
perfefl 11 Ids at the fame time. And it will be fonnd, 
th|t the 3d eg refulting from this procefs, and the V 1 th 
c d, are ftill more difeordant, rattling at an inlolcTahle 
rate. Now the major and minor thirds, alternately 
fucceeding each other, form the greateft part of our har- 
monies ; and the Vlth is alfo a very frequent accom- 
panyment. It is neceffary therefore to facrifice fome- 
what of the perfect harmony of the Vths, in order that 
we may not be difgufled with the difeord of thofe other 
harmonies : and it is this mutual accommodation, and 
not the changes made neceflary by the introdudion of 
intercalary notes, which is properly called tempera- 
ment. It will greatly afli(t us in iindcrUanding the 
effeda of the temperaments of the different concords, if 
we examine all the diviGons of the circular reprefenta- 
tion of the o&ave and mufical fcale given in fig. 1 . by 
placing the index of the moveable circle on that note of 
the outer circle for which we want the proper harmo- 
nics, or accompany ments, which are either the II Id 
and Vth, or the 4th and Vlth. We fhall thus learn, 
ill Jitfl place, the deviations of the different petfeA 
notes of the fcale from the notes required for this new 
fundamental ; and we muft then ftudy what effe6^ the 
fame temperament produces on the agrecablenefa of the 
harmony of different concords having the fame bafs or 
the fame treble, taking it for granted that the hurt to 
the harmony of any indiTidual concord is proportional 
to its temperament. 

It is in this delicate .department of mii6cal fcience 
5 Smith's work con- 
le leatl deviation fr<mi perfeA harmony 

is always accompanied with beats, and tncFeifes when 
they increafe in frequency— •whether it incrcafcs in the 
fame proportion may be a queltion. We think that 
Dr Smith’s determination of the equdity of imperfed 
harmony in his f^th^propofition includes every mathe- 
matical or ph^fical circumftance that appears to have 
any concern in it. What relates immediately to cnir 
fenfations is, as yet, an impenetrable fecret. The 
theory of beats, as delivered by this author, affords 
very eafy, though fometimes tedious, methods of mea- 
furing and of enfuring all the varieties which can ob- 
tain in the beating of imperfeA confonances. It ap- 
pears to us therefore very iinjuft to fay, with the late 
writer in the Philofophical Tranfadions, that this ob- 
feure volume has lea the matter where it found it. 
The author has given us ^efiive principles, although he 
may have been miflakcn in the application ; which how- 
ever we arc far from affirming. Our limits will not 
allow us to give any account of that theory ; and in- 
deed our chief aim in tlic prefent article is to give a 
metliod of temperament which requires no fciciitific 
]|nowle(lge of the fubjeft. But wc could not think 
of lofing the opportunity of communicating, by the 
v^y, to unlearned perfons, fome more Jiflind notions 
of tlie fcale of mnfical founds, and of its foundation in 
nature, than fchulars ufually receive from the greater 
number of mtie muric mafttrs. The acknowledged 
connection of the mufical ratios with the pleafurcs of 
SuppL. VoL. il. Part il. 
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harmony an-l m^lcdy, has (we hope) been ^lnpl^^td ui 
au caly and not obfeuve inaiiuer ; aud the plwnomcu. 
which wc have faithfully narrate * (hew plainly that, by 
climiniflilng the rattling \iiulviLirinti 8 of tempered con- ^ 
cords, we are certnin of improving the harmony ol our 
inflrumefits. Wc flvill pToeced therefore on ihiy prin- 
ciple for tlie life of the mere pei former, but at llie (.in!-: 
time introducing fome very fimple dedn^floiH from 
Smith’s theory, for which we exped the thanks of all 
fuch rcadcis ns with to fee a little of the reafonb 011 wliicU 
they arc to proceed. -v 

The experiment, of which wc have jwfi now given an McifoH ,r 
account, (hews that four confecutivc fifths compofe 
greater interval than two odaves and a major third. 

Yet, in the conArudion of our mufical iiiAruments of 
fixed founds, they muA be confidered as of equal ex- 
tent ; fiiice we have 7 half intervals in the Vth, and 
12 in the odave, and Wr in the 11 Id, four Vths con^ 
tain 28, and two odaves contain 24 ; a'ld thefe, with 
the finir which compofe a I lid, make alfo 2^. It is 
plain, therefore, that whatever we do with the I lids, 
wc mu A Icflen the Vths. If therefore wc keep the 
Illd perfed, we muA Itffen each of the Vths by jth 
of a comma ; for we learned, by the beating of the ini- 
perfed Illd cr, that the whole excefs of the four Vths 
was a comma. Therefore the Vth eg miiA be flatten- 
ed 7th of a comma. But how is this to be done with 
accuracy ? Recoiled the formula given a little pgo, 
where the number of beats b in any number of fcconds 

27WN • r p 

“ “ 16 1 X>V 7 * 7 = 1, w = j, 

N =: 2^0 per fecond, and /> =; q. Therefore the for- 
, . 2X3X240 1440 

" = TeTx; +'7 *" * ‘ 

9 beats in four feconds very nearly. 

In like manner, the next Vlh gc/ muA be flattened 

^th of a comma, by making it beat half as f?.A ag:iin, 
or I5 t beats in four feconds (bccanfc In this Vili 
N s 360), But as this beati^'g is rather too quick to 
be eafily counted, it will he better to tune downwards 
the perfed odave g G, which will reduce N to iHo for 
the Vth G This will give us 1,68 per fecond, or 

10 beats in 6 fecondf; very nearly. 

There is another way of avoiding the employment 

of too quick beats. liiAcad of tuning the odavejp G, 
make e G beat as often as eg. This is even more exad- 
ly an odave toji^ than can be eflimated by a good ear. 

Dr Smith has demon Aral ed, that when a note makes a 
minor concord with another note below it, and there- 
fore a major concord with the odave to tliat note, it 
bcats equally with both ; but if the major ciincord bc 
below, it beats twice as fait with the octave alnive. 

Now, in the prefent cafe, eg is a Vth, and eG a 4tli. 

For the fame reafon c f would beat twice as fall a i 

cF. 

In the next place, the Vlh ei a muA be ma^lc to bci: 
flat 15 times in 6 feconds. 

In like manner, inflead of tuning upward the Vth a r, 
tune downward the odave and then tune upward 
the Vth ur, and flatten it till it beat 15 timis in S fc> 
conds. 

If we take 15 fecond.s for the common ptriod of all 
thefe beats, we Aiall have • 

4 O 
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r The beata of = 34. 

G J= 25. 

ae -zz 2H, 

We now find cf to be a fine 11 Id, w\thrAit any 
fenfiSU bc.itiii;/ ; and then we proceed in the fame way, 
always timing upward a ptrfc£t Vth ; and when this 
would lead us loo high, and therefore produce too 
quick bearing, wc Piould tune downward an oitave. 
Do tills till we reach I which fhoiild be the fame 
with r, or a perfect c.^.lavc above c. This will be a full 
p’-oof of our accurate perfoonance. Hut the bell proCv'fa 
cf tuning h to Hop when we g' t^to « f-'. Then we tune 
Vtbs downward fioni r, and ofdaves upward when the 
Vths wonM lead us too low. Thus wc get c I'\ F /, 
/If^f e^s and thus complete the tuning of an 

o^itavc. We take lliis method, iidlead of proceeding 
upwards Xoh'^ \ becaufe thofe notes marked (harp or 
flat air, when tuned in this way, in the bcH relation to 
thofe with which they are moil frequently ufed as Illda. 
This proccfi of teinpcrameiit will be greatly expe- 
rl.ihV j^y rmploviiig a little peiiduluin, made of a ball 

<if about two oiniecs weight. Aiding on a light deal rod> 
liaviiig at one end a pin hole through it. To prepare 
this rcul, hang it up mi a pin iliiek into the wainfeost- 
ing, and Aide the ball downward, till it makes 20 vi* 
brntion* in 15' , by con. paring it with a houfe clock. 
In till-, condition mark the rod at the upper edge of 
the ball. In like manner, adjiilt it fur 24, 2^, 32, 36, 
40, 44, vib’^tions, making marks for each, and di- 
viding the fpacea between them by the eye, noticing 
their gradual diminution, TIren, having calculated the 
beats of the different Vths, fet the ball at the mark fuit- 
td to the particular concord, and temper the found till 
the beats keep pace cxadly with the pendulum. 

But, previous to all this, wc muft know the nunvber 
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"illics*h w made in a fccoiid by the C of our iiillriiment. 

iLnowij. i>urpoi’c wc muft learn the pulfes of our tuning 

fork. To learn this, a harpHcliord wire muft be ftretch- 
cd. by a weight till it be iinifori or oftave below our 
folk : then, by adding of the weight to what is 
now appended, it will be tempered by a comma, and 
will beat, when it is founded along with the fork ; and 
we muft multiply the beats by 80 ; The prodn£l is the 
number of pulfes required. Anvl lienee we calculate the 
piilffs of the C of oiir inftiument when it is tuned in 
pc?fc<^ concord with the fork. 

'I'lie ul’iial concert pitch and the tuning forks arc fo 
nearly confonant to 240 pulfes for C, that this procefs 
ia fcarctly iiecefTary, a quarter of a tone never occafipn’ 
ing tl.e change of an entire beat in any of our numbers. 
Hyfttm of d’hc intelligent reader cannot but obferve, that this 
lempira fyllem of tuning with perfect Tllds, which is preferred 
others by many great mailers, is the one repre- 
® ferited by onr circular figure of ihf octave. The Hid 
is there perfect, and tlie Vth CG is deheient by a quar- 
ter of a comn i. We cannot here omit taking notice 
of a moil valuable obfeivaticn of Dr Smith’s on this 
temperament, iinJ, in gMuial, ori any divifton of the 
odave into mean torief* and equal limmas. 

The oAavc being made up of i vc mean tones and 
two limmas, it is plain that, by cnlaiging the tones, 
we dimiiuftr the limmas, and that the iiiciemt'rit of the 
lone is two fifths of llic conUmporancoua diminiiliori of 
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the limma. Tf, tlicreforc, W'C ernjiloy the fymbol v to cx* Tempers, 
prefs any minute variation of this temperament, and make ** 
the increment of a mean tone = 2 “r’, the coritcrnpora- Mjjjic. 
neons variation which tlq^ induces on a hinm 
— — 5 and if the tone be diininifticd by tlic lame quan- 
tity — 2 V, the liinma will incrcife by the quantity 
5 V. Let us fee what are the coMicmpoianeon.i chan- 
ges made on ail the intervals of the odave when tfie 
tone is dimini (hed by 2 v. 

1. A Vth is made up of three tones and a limma. 

Therefore the variation of its ti*inpLr;*mrnt la =r. - 6 i; 

+ ^ V, or is — V, That i.<, the V'^lli is flatlcncd from 
its former temperament, whatever that may have been, 
bv the quantity — v, Confequcntly the 4th, winch is 
always tlie cumplemcnc of the Vth to the oC.tavc, has its 
temperament (haipencd by the quantity v. 

2 A Ild,- being a tone diftant fiom the fundafnen-- 
tal, has* its temperament changcil by — 2 n. 

Therefore a minor 7Lh is raifed by 2 v. 

3. A minor 3d is made up ot a tone and a limma : 

therefote its variation is ~ — 2 -n -b 5 n, o'* = 3 -i’. 

l^herefore a major Vlth (its ctimplcmcnt ) lofe.s — 3 

4. A maj. 1 1 Id, or two tones, has its variation -^4‘V. 

Therefore a minoi 6ih has its variation 411. 

5. A maj. VI 1 th, the complement of a limma has — 5^. 

6. A tritonc, 01 1 Vth, muft have the variation 6 v. 

Therefore the falfe 5tb muft have - - • Rr.- 

From this obfcrvatioii. Dr Smith deduces the follow- 

ing Ample mathematical conllrudion : In the ftralt line cal con- 
CE (fig, 2.) take the fix equal parts Cg, da^ a E, 
and draw through the points of divilion 
fix parsdtel lines ^ G, i/D, &c. Det thefe liiica repre- 
fent fo many fcalts of the o£lave, fo placed that the 
points C, gr <4 ft:c. may repreUnt the points C, r/, 

&c. of the circular fcale in fig. t- where it is cut by 
the dotted lines reprefenting the fyftem of mean tones 
and limmas. Then, ifit take a certain length JG on die 
firft lice, to the right hand of the line C£, to reprefent 
a quarter of a commaf G will mark the place of the per- 
fed Vth, whiles reprefents tlut of !he mean or tempered : 

Vth. 2dfy^ Set ofF</.D, double of ^ G, in like man- 
ner, to the right band on the fccond parallel. This 
will be the place of the pcrfe£t lid* to the key note C. 

Alfo fet oflF a on the third paralltl, to the left- 
hand, equal Co ^ C. This will matk the place of A,, 
the Vlth to iIm key note C* Place V. on the 

point e, bccaufe, in the fyllem of mean tones reprefent* 
cd in fig. t. the II Ids were ktpc pcrfedl. 5//^/)*, Mike 
b B, to the right bahd on the filth line, equal to g Cr, 
to mark the place of the perfect Vllth to the key note '' 

C. And, 6 /h/yf make/T, to the right hand on the 
fixth line, equal to twice G. 'Hiis will ferve for (hew- 
ing the contemporaneous temperament of the tntoiie^ 
or 1 Vth, contained between F and B, as alio of its com- 
plement, the falfe 5th in fig. 1 . 

It is evitlent that the temperament of all the notea 
of the odave, according to the above- menUoned fyftem, 
arc properly reprefented in this figure. The Vth is 
tempered fl'it by the quarter comma ; the lid is 
tempered flat by the half comma D d ; the Vlth is. 
tempered (harp by a quarter comma Aa; the Hid is 
pertedl ; the Vllth is fiat by a quarter comma B and 
the 4th is (harp by a quarter comma G^. % 

Now, let any other liraight line C /' be drawn from The txm-. 
C acrofs thefe parallels. This will mark, by the Inter- resia. 

vala 
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TemFC»’tt* vals ^ G, rf' D, 5 cc. the temperamentg of another fy* 
tnent of the mean toneH and limmas. For it is evident, that 

4 fc 5 contemporaneous variations d d\ See. from the 
loriTicr''iCliibjrament| are in the jull proportions to each 
other ; j^x' being = the variation proper for the 

. Vth, and the oppofite temperament for its complement 
orl4th. In like manner, a a' 13=3 r, the variation 
competent 10 the Vlth ; and E e' is =41’, the pro- 
per variation for the 1 1 Id. 

In like manner, 3 6 ' k rr 5 v, the variation of the 
Vllrh and 2d. And, lafllv, / /' is the variation 6 v of 
the tritonc, and its complement, the falfe rifth. 

For all thefc 1 eafons, any ttraight line C e' or C 
drawn from C acrofs the parallels, may juHIy be called 
the TKMPERta. 

7 ^ This ib a very ufeful conftru^Hon : For it is plain, 
that the fmitnls ivhich can be placed in onr organs and 
harpfichords, which have only twelve keys for an oc- 
tave, muft approach to a fyitem of mean tones. The 
divifi(»ri of the o^^avc into twelve equal intervals is Inch 
a fyftcm of mean tones exaftly. Now, in fnch fyllems, 
when a line is drawn from C acrofs the parallels, we fee, 
at one ghiice, not only all the temperaments of the 
notes with the key note, but alfo the temperamentd of 
thofe concords which the notes employed in full har- 
moTfy make with each other. Thus, in the harmony 
of K — III — V, the III and V make a minor 3d 
with each other ; and in the hnrmony of K -y- 4 — VI, 
the 4 and VI make a major 3d with each other. Now 
the reader will cafily fee, that the hrft of thefe concotda 
has i\s interval dimhitfhed on both fides, when the III 
Is tempered fliarp, but only on one fide when it Is tem- 
pered fiat. The mathematical reader will alio eafily fee, 

. that the Contemporaneous temperament Ad of the 
V ith is always equal to the fum ^ G and e , and that 
A^l'' is equal to the difference of and Ee''. There- 
fore the temperament of this' fubordinate concord, in 
the full harmony K — HI — V, is, in all cafes, the 
fame with the cotftemporancoua temperament of the 
Vlth. 

Ill like manner, he will Mireive that the tempera- 
tnent of the fubordinate 11 Id, In the harmony of 
K — 4 — VI. is equal to the contemporaneous tempe- 
rament of the 111. 

We alfo fee, in general, that the whole harmony is more 
• hurt when the teraperer lies in the angle ECK, with the 
Illd tempered (harp, than when it is in the angle ACE, 
when the Illd is fiat ; and that the fum of aU the tern- 
t>erament8 of the concords with the key is the fmalleit 
when the I lids are perfedl. This fyfiem of mean tones, 
with perfed llldn, would therefore be the beft, if the 
harmony of different concords were eqiully hurt by 
the fame temperament. 

We do not know any thing that has been publifhed 
on the fcicncc of mufic that gives more general and 
eatufe. fpeedy inftrufiion than this fimplc figure. If it be 
drawn of fuch a (ize as to allow the comma EK to be 
divided mto a number of equal parts, fufficientiy fen- 
fible, all trouble of calculation will be faved. 

We would therefote propofc to accompany this fi- 
gure with proper fcales. 

The J!r/i fcalc (hould have divided into 13^ parts. 
This will exprefs the logarithmic mcafures of the tern- 
peramenti mentioned in 65. a comma being :s: 54. 

The fecond fcale (hould bavegG divided into 36 parts. 
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1 his gives the beats made in 16 feconds by the not?8 Tempers- 
r, g, when temptred by any quantity G s'- 

1 he third fcale Ihoald have ^ G divided into 60 parts, 
for the beats made ly the notes f, e, or the notes a, ^ 

1 hefourih fcalc (hould have^j^^fJ divided into 72 part^. 

This gives the beats inalc by the key note C, with iij 
minor third 

The Ji/}h fcalc (hould have divided into 48 pnrs, 
for the beats made by the notes r,y‘. 

TIiey^xM fcalc (hould have ^ G divldic! into 8 q parts, 
on which A^i' is meafiiretJ, to get the btars of llit hrv>.)r. 
dinate concord formed by f and e i«i the harmony ut 

K - in — V. ^ 

And, g O, divided into So parts, will giv? the 

beats made by y and a in the harmony <»f K — 4 V f. 

We ate ignorant of the immediate efficient ea-fes of m .,iiu 
the pleafure we receive from ctrtain confuuanci.s, 

(hould therefore receive, with fatisfadion, any thing 
that can help us to approximate to a mcafnre of it'? de- 
grees. We know that, in fad, the plcafantnc fs of any 
individual concord inc!*t jf(L8 as the iiridulation.s called 
heats diminiffi in frequency. It is probable that we 
(hall not deviate very far from the truth, if v/e fuopofe 
the harmonioufnefs of an individii*!] tempered concttrd 
to be proportional to the (lownel.s of thefe undulathms. 

But it by no means follows, that a tempeied Vlh and 
a Hid are equably picafant, each in its kind, when they 
beat equally flow, fhere is a difference In Lind in the 
picafmes of thefe concords ; and this mull arife from the 
peculiar manner in wdiich the component piili’es of each 
^ncord divide each other. We arc certain that tfns 
is all the difference that obtains between them in Na- 
ture. But the harmonioufnefs here fptrkcn of is the 
arrangement which produces this plcafure. Wc ate in- 
titled to fay, that this is equal in two given inllancts, 
whfcn the arrangements are precifely fimilar; and when 
the things arranged are the fame, nothing feems to re- 
main in which the iiifiances can differ. 

At any rate, it is of conlequence to be able to pro- 
portion and diftribute thcic mid ulai ions at plcatnrc. 

They arc miplcafani \ and when rcinforctd by unif.'ng, 
mult be more fo, Fhc theory puts it m our powtr to 
prevent this union : perhaps by rimknig them veiy un- 
equal ; or, if this ftiould qwx a chance of per.odie .i ac- 
cumulation, wc may find ic beittr to make tliern all 
equal. Surely to have all this in our pov/tr is very dc- 
firable 1 and this is obtained by the theory ol the beats 
of imperfefl confonancce. 

But wc arc forgecting the procefs of tuning, and ^ 
have only tuned three or four notes of our odtave. We ,1 n't 
muit tune the reft by conlidering their relation to notes oc- 
already tuned. Thus, if ^ r makes 36 beats in 16 fc- ^’7 
condt, F c (hould make one third lets, or about 24 
the fame time ; becaufe N in the formula is now 1 60 
ioilcad of 24^ Proceeding in this way, we (hall tune 

the odavc C c moft accurately as a fyftem of mean 
tones with perfect Illdn, by making the notes beat as 
follows. A point is put over the note that is to Lc tuned 
firom the other, and is or a — , means that the concord 
is to be tempered fliarp or flat. Thus g is tuned from e. 

Make eg beat — 36 times in 16 fcconds 

Gr +36 

Gd — 27, i. r. Ilhs ofge 

cf 48 
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Make ( beat -f 60 t inu’s in 1') fcconda 

c e Oi i. e. a perfect IIIJ 

S'- O 


T E M 

F a beat 2 1 ■{ , proving a 
f 281, and tunc 

38 i- 

c c c. 


Temperaa 
mcnr of ch« 
£icalc «>£ 

My 4 fc^v 


n C ^ O 

O "r % O 

/ dow'nward — 24, /. e. Jlba of c ^ 

V' /;* o, /. a pt rfcrt od^ave 

• 7i^ downward — 43, i. e. Jibs of eg 

C ^ o a:' o£lavc. 

Other procefics may be fullowid, ai:d ])er}iaps fomc 
®f them belter than tin protjtf’^ bert propofed. Thus, 
b^ and r* may be tiintd as perfeft 1 lids to J andj^ 
downwards. Alfo, a« we proceed in tuning, wc can 
^rove the notes, by coinparing them with other notea 
already timed, &r &c. &c. 

We have dii cited to tune the two notca and e^ 
by taking the Itadirg Vth downwards. We flrould 
have coine at the fame pipes in the charailcr of a% 
and in the procefs of tuning upwards by Vtha. But 
this woLild not have produced precifely the fame founds, 
although, in our imprrfrit inftruments, one key muft 
ferve for ei# and b^. By tuning them as here directed, 
thty are better fitted for the places in which they^ will 
be mod frequcialy employed in our ufual modulations, 
^nt.lher reafonably be aiked. Why fo much is facriii* 

fyftcni veryced in order to prefervt the lllds perfcA ? Were they 
fit for our allowed to retain fonic part of the fharp temperameui 
inlTu- jj, lu’ccflary for preferving the Vths perfect W’C 

nicnti. fhould perhaps improve the harmony. And fince enlar-* 
ging the Vth makes the tone greater, and therefore 
the limma mi fa much fmaller, it will bring it nearer to 
the magnitude of a hall tone ; and this will be better 
fuited for its double fervice of the lharp of the note bo* 
low.-, and the flat of the note above. Accordingly, fuch 
a temperament is in grcdt repute, and indeed is gene- 
rally praciiftd, although the Vlths and the fubordinatc 
chords of full harmony arc evidently hurt by it. Even 
Dr Smith recommends it as well fuited to our defective 
inftrumtnts, and gives an extremely cafy meithod of ex- 
ecuting it by means of the beats. His method is to 
make the Vth and llld beat equally fait, along with 
the key, the Vth flat, and the llld fharp. He demon- 
ItrateB (on another occaGun), that concords beat equally 
fad wiih the fame bafs when their temperaments are in- 
verftly as the major terms of tlicir perfed ratios. There- 
fore draw EG, and divide it in fu that E p may be to 
^ 5 * /G as 3 to 5. Tlien draw C/, cutting jg G in /, and EK 
in e' ; and this temperer will produce the temperament 
wc want. It will be found, that Es' and^G^' are each 
of them 32 of their refpedive fcales. 

'rherefore make eg beat 32 times in 16 fccondt 


Gc 

. 3 * 

Gd 

2+ 

Gb 

24, and tunc b b 

da 

q6, and tune a S 

dji^ 

36 

a f 

27 

a c ^ 

27 

el> 

40I, proving b b 


40; 

E* 

2i{, and tune F/ 


U may be piuper to add to all tliefe inflrudions a 
caution about the manner of counting the clock while 
the tuner is counting the beats. If this is to continue 
for 16 feconds, let the peifon who CdiinU the clock 
fay onf ac the beat he begins with, and then telling them 
in himftlf let him fay inilend of 17. Thua 
16 intervals will clupfe while the tuner is couiilir.g the 
beats. Were he to begin to count at o«r, and Hop 
when he hears Gxtecn, he would get the niimbtr of beats 
in 1 ^ feconds only. 

Wc do not hefitatc to fay, that this method of tu- fix* 
ning by beats is incomparably more exad than by the 
mere judgment of the ear. We cannot mi (take more 
than one beat. This miftake in the concord of the VtU 
amounts to no more than ^ comma ; and in the 

Hid it is only ^-^^5.. 

It may be objeded that it is fit only for the organ Piafkical 
and indruments of continued founds, but will not do for*' Gruo 
thc quickly periihing founds of the harpGchord. True,‘^“‘** 
it is the only methf^ worthy of that- noble inftrument, 
and this alone is a title to high regard. But fartj:ier ; 
the accuracy attainable bj it, renders it the only method 
flt for the examination ox fyflems of temperament. E- 
ven for the harpGchord it is much more exad, and 
more certain In Its procefs, than any other. It does 
not proceed, by a random trial of a flattened feriei of 
Vths, and a coropartfon w^ith the refulting lild| and a 
fccond trial, if the firil be unfatisfadorv. It fays at 
once, let the Vth beat fo many times in 16 feconds- 
Even in the fecond method, without counting, and ' 
merely by the equality of the l^ats of the Vth and llld, 
the proofs is cafy. Both are tuned perfe£t. The Vth 
is then flattened a little, and the llld (harpened if 
the Vch beat fafter thanlhe llld, alter it firft. » 

Air difficulty is obviated by the Ample contrivance of ' 
a variable pendulum, already deferibed. This may be 
made exaA by any-perfon that will take a little pains ^ 
and when once made, will ferve for every trial. When 
the ball is fet to the proper number, and the pendulum 
fet a fwingingy we can come very near the ttuth by a 
very few tri^ 

N, B, In tuning a pianoforte, which has always v » 
two ftrings to a key, we muft never attempt tuning - 

them both at once ; the back unifon of both notes of 
the concord muft be damped, by flicking in a bit of 
foft paper behind it. 

We hope that the inftru6lions now given, and the 
application of them to two very refpedable fyftems of 
tempei ament, are fufficient for enabling the attentive 
reader to put this method of tuning fuccefsfiilly in prac- 
tice, and that he perceives the efficiency of it for attain- 
ing the defired end. ^ But before we take leave of it, 
wc beg leave to mention another circumftancc, whiqh 
evinces the juft value of the general theory of the beats 
of imperfift confonaiices as delivered by Dr Smith. 

Thefc reinforcements of found, which are culled Orwin of 
tag/, arc noifes. If any noife whatever be repeated, the Farci- 
with fufficient frequency, at equal intervals, it becomes n:aQfJ}n^ 
a nuifical note, of a certain ditcrniinate pitch. If it » 

icciir 60 times in a fecond, it bteomes the note C fa 

u/. r*r * * . . .. -w « 
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mpfra- harpficliort^s, or the note of an open pipe cifjht feet 
f * long. Now there ia a fimilar (we may call it the very 
ilaih.. rcinforccnuiit ot fumul in every* concord. Where 

the piiife of one found of l^e concord bifeda the pulfe 
of (he other, the two founds .ve more uniformly fpread: 
but whirc they coincide, or almoft coincide, the con- 
dclifatioii cf one undulation combines with that of the 
ether, and there comes on the ear a Wronger condenfa- 
tion, and a louder found. This may be. calhd a tmfe ; 
and the equable and frequent recurrence of this noife 
ihould pioduce u muiical note. If, for inltarcc, c and 
arc founded together ; There is this noife at every 
third pulle of c, laid every fifth pulfe of a ; that is, 8o 
times in a fecond. This Oiould produce a note which 
is a 1 2th below c, and a 1 7th major below a\ that is, 
• the double o^Uve below yi whh'h makes 320 vibrations 
in a fecond. Tliat is to fay, along with the two notes 
L and a of the concord, and the compound found, 
which we cal! tlie comorJ of the Vlthy we Ihould hear 
a third note I F in the bafs. Now this is known to be 
a fii6^, and it is the grave harmonic obferved by Romieu 
and Tartiiil about tlic year 175-|« and verified by all 
muficians firce ih'^t time. Tartini prized this obferva- 
tion as a mod important difeovery, and confidcred it as 
affording a foundation for the whole fcience of mufic. 
Wc^ftc that it is all included in the theory of beats 
puhlifhcd five years before, namely, in 1749 ; and every 
one of thefe grave harmonics, or Tartinian founds, as 
th.cy have been called, are immediate confequences of 
this theory, l^hc fydem of harmonious compofjcion 
which Tartini has, with wonderful labour and addrefs, 
founded on 11, has thertforc no fdidit^y. It is, however, 
preferable to Rameau’s, becaufe it proceeds on a faA 
founded on the natutc of mufical founds ; whereas Ra* 
mean’s is a mere whim, proceeding on a falfe alTump- 
tion ; namely, that a mufical found is eflcntially ac- 
companied by its o£bve, lath, and 17th in alto,**— 
This is not true, though fuch accompany ment be very 
frequent, and it be very difficult to pievent it. Mr Ra- 
meau ought to have feeti this. Arc thefe acute har- 
monics mufical founds or not I He furcly will not de- 
ny this. Therefore they, too, arc eflcntially accompanied 
by their harmonics, and this abfolutely and neccflarily 
ad infinitum ; which is certainly abfurd. ^ We (hall have 
a better occafion for confidcring this point when wc dc* 
icribe the Tmumprt Marigni in a future article. 

Wc have taken notice of only tw'o fyftems of tempe- 
rament ; both of them are fyllems of mean tones, and 
arc tn good repute as pra^icable methods. It would 
be alffiofl: an endlefs taflt to mention all the fyftems of 
temperament 'which have been propofed. l)r Smith, 
after having, with great ingenuity, appreciated the 
changes of harmonioufnefs that arc induced on the dif- 
ferent concords by the fame temperament, and having 
af&gned that proportion of temperament which renders 
th^m equally harmonious, each in iis kind, gives a fy- 
ftem of temperament, which he calls harmony. * 

•tlach Soneoid (excepting the edave) is tempered in 
the inverfe proportion of the prodiift of the terms of its 
petfe^l ratioh It is very nearly equivalent to a divi- 
bon of the o6lave into 50 equal parts. We do not give 
any farther account of it htie, although wc think its 
harmony preferabU' to any thing that o c have ever hea»^d. 

heard it, as extciited for him, and under his in- 
fpedion, by the cekbrattd barpfichord-maker Kiikr- 


mann, both when the inflrument was yet in the hands Tempent* 
of the maker, and afterwards by the ingenious author, of tSe 
We have alfo heard fi.mc excellent mulicians declare, 
that the oigan of Trinity college chapel at Cambiidgc 
was greatly improved lu its harmony by the clungc 
ina(He on its temperament under the iiifpe^tion ci Dr 
8miih. W^hen we name Stanley, we prefume that the 
authority will not be difonUd. We iremioii this, be- 
caufe the writer in the Philofophic.il IVanfi^tions fpcaks 
of this fyftem, with flattened major thirds, as of no va- 
lue. But we do not give any farther account of it, 
becaufe it is not fuited to our indruments, which have 
but twt'lve founds in the oftavc. 

The reader will pleafe to rccolItA, that the great ob- 8,- 
jeft of temperament is twofold. Fii ll, to enable 113 to 
tranCpofc mufic from one pitch to another, fo iliat wx, 
may make any note of the organ the fundamental of 
the piece. This undoubtedly requires a fyftem approach- 
ing to one of mean tones, becaufe the harmony mult be 
the fame in every key. This requires temperament, Ic- 
caiife a found muft be occafionally confidered, either as 
the (harp of the note below it, or the flat of t)ic one 
above. This cannot produce pet fed harmony, bcraiife 
the limma of the perfed diatonic fcale is greater than a 
half tone. Thus a temperament is neceffary mcrtly for 
the fake of the melody. But, fecondly^ the nature of 
modern mufic requires every note to be accompanied, 
or confidered as accompanied, with full harmony. 'Phis 
is, in fad, the fame thing with modulating on tvei y 
different note as a fundamental ; but it requires a much 
eJofer attention to the perfedion of the intervals, be- 
caufe a dtfed or excefs in an interval that would fcarce- 
ly offend the ear, if the notes were heard in fiiccclfion, 
is quite intolerable when they arc founded together. 

Here the diflerence between the major and minor tone 
is of almoft as great moment as the difference ol the 
limma from a femitone. The fecond objed, ihi ufore, 
is to obtain, in the compafs of three odavcM, us n.dtiy 
good concords of full harmony ; that is, coniifting a 
lundameutal with its major third and its fifth, cred or 
inverted, as poflible. 'I'hcrc is no other harmony, al- 
though our notes have frequently a different lituanou 
and apiiearance. 

It is no wonder that, in a fubjed where we ar^; yit « 

to feck for a principle, the attempts to attain this ob-^M | 
jed have been- very various, and very gratuitous. The • i-:- 
mathematicians, even in modern times, have all .wcj 
themfelvcs to be led away by fancies about thi: finipli- 
city and confequent perfedion of ratios; ard having ,io 
clear principle, it is no wonder that fome of thtir «\-- 
dudions are contrary to experitnee. .Accord’ og U) I'u- 
Icr, ihofe ratios which are moll perfedt, that mod 
fimple, admit of le.ill temperament. The oCiaxe ii 
then fore infinitely pcrfid ; for it is allowtd by all, tl at 
it mull not have tlie Irnalieft temperament. A V./i 
muft be lets tempered than a 11 Id. Kven the I 

mullciaii thinks that he has tempered thifc two 
cords equally, v^hen the offeniive quality cf t.ic.i - 
made equally To; but in this cafe it is denitnib-d It , 
that the Vth has been much more tempered ihar. ih/ 
llld. hut this could rot be difeovered till wc got the 
theory of beats 

Moft of the malhcn ai icnl muficians adheitd to ly- 
ftens of mean toneii ; or, v»hicli are tquixahqt i(j imh 
fyilenid, giving finiilar hai monies on evu) kiy td the 
I - harp- • 
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^iSTpt!clu?rd. This ia furely tilt: hioft riiitural, ai)d ia 
pecii^’arly fuggcrtcd by the tranfpofirig of rriuric from 
onr pitch to another ; but they differ exceedingly, and 
without giving any convincing argumenta, in their elli« 
tnatioft of the eife^a of the fame temperament on ciit- 
fererU concords. Much of this, we apprehend, anTca 
from difpofition. Perlona of a gay difpolhion rcliih the 
Irirmony of the Hid, and prefer a fhatp to a Hat tern- 
ju rament of this concoi'd. Pcffons of a more pcafive 
liirpciition, prefer fuch temperaments as allt)w the mi- 
nor thiida to be more perfed. 

Blit there are m:»ny, eminent both aa perfonners and 
as thtoiifle, wlio lejtd any fyftcrn which gives the fame 
hatmoii’cs on every note of the odave. They oblerve, 
that in tlic progrefi of the cultivation of mufic in Eu- 
rope, t)ie inclodico of all nations have gradually aji- 
proadied to aceitdn uniformity. Ccitain Ctidences, 
dofcj’, ll rains, and phrafes, arc becoming tvery day 
more common; and even in tlie conduct »d' a confide r- 
able pK'ce of mufic, and the gradual but flow pafl'age of 
the iT)(u’ Illation from <»ne key into anothci*, there Isa 
ccriaiii rtg’tlariiy. Nay, they add, that this cannot be 
gre.uly deviated from without Ijecoming very offcnfivc. 
Wc may remain ignorant of the cauft of this uniformi- 
ty , hut it! fxillenc? feems to prove that it arifes from 
T.c ijtural piinciplc; and therefore it ought to be 
toiiip’itd with, arc!, our ttmoeraiiu^iils Ihould be accom- 
im \rod. to it, 'rhe rcfult c»f this uiiiformily in the 
iniilic ofoiu times is, that the modulation on fomekeya 
nun h lei's frequent than on others, and this frequen- 
cy chcrcjfis i*i a c .ttain ordtr. Suppofing limt we be- 
pill on C. A piece of plain mufic feldom goes fartlier 
tiian (r and F. A little inure fancy and retiiieinent leads 
the coil pufer into 1), or into B*, &c. 6cc. It would 
then hire be dcfnable to adjiili our temperaments fo, 
tlint il e hiirmonits in C fliali be the beii poflible, and 
;v’‘i hdu.ill) Icfa perfed in the order of modulation. Thus 
IV ''.ill. in our general pradioe, have finer harmony 
th.tii if It were made equal throughout the oddve j bc- 
caiifi* the unavoidable irnpcrfcdioini arc thrown into the 
kail frequented places of the fcalc. The pradical mu- 
ficians a^d to this, that liy Inch a temperament the dif- 
ferent kf'ys acquire charadcis, wlilch tit each of them 
more paiticularly lor 'the exprcflion of different ftiiti- 
mentft, and for exciting different emotions. ’I'his ia 
very oerctpiibk iu our haiplichords as lluy are gene- 
rnlly tuned. I’hc major key of A is icmarkubly bril- 
liant , that of F is ao remarkably fimpk, &c. 

VVe cannot fay that wc arc altogether continced by 
thcic arguments. I he violin is unquelliotidbly the in- 
ilriimcMt of the greatell powers. A concert of inflvu- 
ments of thi-i kind, unembarrafled by the hBrpfichord, 

( V .iriy in:l!ur.Knl 3 incapable of occafional temperament, 
is ihe line!! mufic we have. The performers make no 
fuch dcguulations of haimony, but keep it as perfed as 
polTihlc throughout ; and a violin performer is fenftble 
of violence and conllraint when he accompanies a keyed 
iiilfiurr.tnt into thefc unfreqiiuiUd paths. Let him 
play the fame mufic alone, and he will pUy it quite 
differently, and mud; more to his own Llkf.idion. Wc 
imagine, too, that much of the uniformity Ipoken of is 
tlic refult of imitation and fafhion, and evtn of the tem- 
peraments that we have preferred. There is an evident 
diilindioq ill the native mufic of different nations. An 
experienced raufician will know, from a few bais^ whe- 


ther an air is Irlfh, .Scotch, or Polilh. This difllnftion Tomi rn 
is in the modulation ; which, in ihofe nations, follows vi r 
different conrfes, and fhould therefore, on the fame 
principle, had to different temperaments. 

With rcfptd to the variety of cliarafters given to the 
different keys, we mull acknowledge the fad. We 
have tuned a piano foite in the ufual manner ; but, in- 
flead of beginning the pnxrefs with C, wc began it with 
D. An excellent performer of voluntaries fat clown to 
the inilrument, and began to indulge his rich fancy ; 
but he was confounded at every flip: he thought the 
inftnimeut quite or.t of tune. But when he was in- 
formed how it hid been tuned, and then tried a known 
plain air on it, he dccl.ired it to be ptrfcdly in tune. 

It is Hill very doiibiiid. h<vwcvtT, whether wc fhould 
not have much liner mulie, by eqiiahling the harmony 
in the diffcrcr.t keys, and milling for the different tx- 
prtilion fo much fpi ken of to a Judicious mixture of 
other mites called dijlords. 

After all, the g^eat uncertainty about the molt pro- Caufc of 
per temperament has remained lo long unde terrniiied, this micer- 
bccaitic wc had no n cthod of executing with certainty 
any temperament that was offered to the public. 
fignifies it on what principle it may be proper to fiat- pr Smith*# 
ten a Vth one fiftli of a comma, and fharpen a V 1th theory, 
one teventh of a con ma, tinlels wc are able to do both 
the one and the other ? Till Dr Smith publifhed the 
theory of beats, the monochord was the only affiltance 
we had : but however nicely it may be divided, it it 
fcarccly pofTible to make the moveable btidge fo tteady 
and fo accurate in its motion, that it will not fcniibly 
derange the teiifion of the firing. We have feen fome 
very nice and cofily monoohords ; but not one of them 
could be depended on to one-eighth of a comma. Even 
if.perfed, they give but momentary founds by pinch- 
ing. The bow cannot be trufttd, bccaufe its prefTure 
changes the cenfion. Mr Watt's expcrimeius with hi# 
monochord of continued found (hewed this evidently. 

A pitch-pipe with a Aiding piflon promifes the greateit 
accuracy; but we are fadly dilappointed, becaufc the 
graduation of the pifton cannot be pciiurmed by any 
mathematical rule. It nmli be pulhed more than half 
tvay down to produce the o6tave, more than one- third 
to produce the Vth, &c. and this without uny rule yet 
difeovertd. Thanks to Dr Smith wc can now produce 
an inilrument tuned exadly, according to any propoied 
fyftem, and then fubmit it to the fair examination of 
mulicians. Even the fpeculatill may now form a pretty 
jull opinion of the merits of a fyftcm, by calculating, 
or tneafuring by fuch fcales as we ha\t propoied, the 
beats produced by the tempered concords in di parts of 
the octave. No one who has Jittrned with attention to 
the rattling beats of a full organ, with its twelfth and 
fvfquialler flops all (bunding, will deny that they a'C 
liollile to all harmony or good mufic. We cannot be 
much niidakcn in preferring any temperament in pro- 
portion as it diminiHies the number of thofe beats. vVe 
ihould therefore examine them on this principle alone t 
attending more particularly to the brats of the thirtl 
major, becaufe thefe are in fadi the loudell and moft. 
dilagreeabk: : 'and we mull not content iiurfelves with, 
the beats of each concord with the fundamental of the 
full harmony, whether K— IIJL— V, or K — 4 — VI, or 
K — 3 — V, or K— 4 — 6, which fometimes occara. 

We muft attend equally to the beats of the t»n 
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'cmpera' of accompanyment with each other : thefe are gene- 
erft of fhc j-aily the moft faulty. 

Sea e o cxaminatloQ la neither difficult nor tedious. 

I. Writedown, in one column, the lengths of the lliinga 
or divlfions of the monocho d ; in another write their 
logarithms ; In a third the rcinaind.eis, after fiibt ratling 
each from the logarithm of the fundamental. 3. Have 
at hitnd a fimilar table for the perfetl diatonic fcale. 
4. Compare thefe, one by one, and note the difference, 
-4* or — , ill a 4th column. Thefe ai-c the tempera* 
ments of each note of the fcale. 5. Compare every 
couple of notes which will compofe a m ijor or minor 
third, or a hfth, by fubtratling the logarithm of the 
one note from that of the other. The (lifferenccs arc 


comma, is the temperament of the Hid, B — ar.ii r^ upeta* 
CjK — F. kJccondly, it contains all the muK.r ^ 

formed on the notes repicfeiited by the letters, 'fhc * 

column below contains the tempera mints of the \ ch*^. j' j,| . 

N, /i. 'J hefe teinperamciiii aic calenlalal by ihe an- — -y- 
thor. W'e have fo-iiu! r.»in: (.f them a little dilleunt. 

'1 hus we nuke the tcineuijincnt of C — G onl) [>, 
iielow this we have fet d'»wij the nieaiu’is ct the 
ftci intervals, which are to Ik comp'riv! with the vliil.'- 
rcnccj of the logarithm^ in c./lumn lli.o). 

We prcfiirnc not to decide on thi- merits of ihi^ tern '■*' 
peramciit : Only we ihnik tiiat tl.e len.periime ii-. ot ^'‘'‘k 
Itveral thirds, whieli occur vey Iriiinenily, are i.hilIi 
too great ; and many intlances of the '' tU, whiv h Is lic- 


the intervals tL‘inpc**ed. 6, Compare ihele with the 
petfci^l Intervals of the diatonic fcalc, and note the dif- 
ferences, >4- or — , and fet them down In a fifth co- 
lumn. Thefe are all the temperaments in the fyllein. 
7. If we have ufed logarithms confiding of five decimal 
places, which is even more thru fulficient, confider thefe 
numeral temperaments as the q of the formula given In 
ir 6 5, for calculating the beats, and then p is always 
=: 540. Gr we may make another column, in which 
tlie temperaments are reduced to fome eafy fra^^ion of 
qo a comma. 

Arm We (hall content ourfelves with giving one example ; 

Young, temperament propofed by Mr Young in the Pliilo- 
fophical Tianfa^iions for 1 800. It Is contained in the 
following table. 

T. T. 4. 5. 

,11 Ids upward on 
C 100000 5.00000 j C 135, 

ct 947*3 4 - 9?<545 *355 ■ G. F. 190 

D 89504 4-95087 4913 U. B** 24< K 

83810 4.92330 7670 A. E»> 

E 79752 4-90174 9826 E. 448 T 

F 74921 4.87461 12539 B. C* 494 

.F:J? 71041 4.85151 1.4849 Ylk 540J 

G 66822 4.82492 17308 3daupwaixlon 

G:^ 63148 4.80036 19964 A. E. 236] 

A 59676 4-77580 22420 1 ). B. 291 

B*> 56131 4 - 749*1 *5079 G.FJ? 14^.3 

B 53224 4.72610 27390 C.e* 448 r , 

C 50000 4.69H97 30103 F. Gi? 494 

B*». E*’ 540^ 

Vths upward on 

£^. G%. C;)%. F^ pcrfed7 

F. E. B 46 [-Flat. 


C. G. D. A 1163 

Interval of a comma - • 540 

minor third - - 79^8 

major third • - 969 1 

fifth ... 17609 


T^e firft column of the above table contains the or- 
dinary delignations of the notes. The ftcond contains 
tk( corrdrponding lengths of the monochord The third 
contains the logarithms of column iecond. The fourth 
contains the difference of each logarithm from the firft. 
The next column contains, firft, the temperaments of all 
the major thirds, having for their lowcft note the found 


quent in the flat kiy, arc lliil moic liioii^dy tviM'.;. 1 
A temperament, however, which very iKarly cu.i. ■ ^ 

with Dr YouiigN, has greut rcniitatioii 011 the .li- 
nent. This is the t.nipcranicLl by Mr ICirr.bet-;''. , 
piiblifhed at Berlin in J771, in his book oiillid ■ 

Kimjl dts rc'inm in tier M'tfihr The c.ii'. i iii 

rnatheindliclan Major Templchoff has made fom i. i 
portant obieiv.ifit iis on this teinpcri nent, a:ul 0.1 il.- 
fiibjcdi in general, in an cfTay piiblifhcd in 1775, ) 
liiK Dr Young’s is certainly preferable. 

The monochord is thus divided by Kirr.bcniher 


C r: 

l,COOO 

Fr- 

750a 

J’*" = 7 lij 

c % 

949 * 

vv . 

7.1. 

13 'J 

D 

KS89 


6667 


E*> 

8437 




E 

8000 

A 

S'/'? 



We conclude thb ai tide (pci haps too long) hy i v 
nellly recommending to peifuns who aic not nidthv.ii>''- 
tically difpofed, the Hiding fcalcs, either circular or 1 • 
tilincaly containing the octive divided into 30 1 pt.i i 
and a drawing of itg. 2. on card paper, of piopcr li.u, 
having the quarter comniu about two inches, and a Ic* 
rics of fcalcs correfpondiug to it. Thn* will faVv.* .:!• 
moft the whole of the calculation tlntt is recpiiaci h^i 
calculating the beats, and for examining temperamenLi 
by this telt. To readers of more iufonnacion, \vc lai- 
nelily rccomimnd a careful prrni'sl of Smith's Hi’in n 
pics, fccoiid edit.'on. We acknowledge a greit paiiij. 
lily for this work, having gpt more, infoimation fi v^'n 
it Uian from all uur patient llndy of the moft cilehiaicvi 
writings of Ptolemy, Huyghens, Euhr, c^vC. It n onr 
duty alfo to fay, that we have gut more inforrnaiioii 
concerning the mufic of the Greeks from Dr Wail';/s 
appendix to his edition of Fotphyrius’s Comineniny 
oil Ptolemy’s Harmonics, llian from any other woik 
TEMPLARS. In the account of this order, whic!i 
i$ publifhed in the EncyilopatHuy we have, with m.iny 
others, fuppofed that the guilt of which they were ..i- 
cufed at the fuppreffion oi the order was Ufs enormous 
than their enemies alleged. For the honour of luinnin 
nature, we are ftill unwilling to believe that this was 
not the cafe. Juftice, however, compels us to admit, 
that the Abb6 Barruel has brought together fuch a 
cloud of witneffes againft the Templars, that wt kni*w 
not how to refift their evidence ; and that he has com- 
pletely proved, that Philip le Bel was not influenced by 
avarice when he I'uppreffed that order in France *Mt 
has been faid, that he and Clement V. had concerted 
between them the diffolution of the Templars. I’he 


correjponding to the letter. Thus 4941 or 521 of a an affertion is evident on the iiifpcdtion 

540 of their letters. Clement V. at firft will give *110 cre- 
dit 
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J t to ihc acnr3tion*» acr'’iii^ Tem]>lara ; and tvcu other oath from them than to aufwcr freely and without Tcmp’if 
Mrhfii \ c rcrelv <’8 Incoiueltahle prooN frurn Philip le bcU compiilfion ; and both ilic grand mader and the lupe- 
hc !i\l till (o link* coneerlc.l t!:e pi 01 with that Prince, riors of thefe divers ptovi eca dcpolc and cimlcis the 
th It evcTy dtp taken l>y the one or the other occafiuiia fame things, confirm them fome days afftr, and approve 
d.f; ijt^s o-i the rijrhts o*^ the chuich or of the throne. of the mimiies uf their. ckpo lit; oris taken down by pub- 
it W.16 alfo Ihd, that the king wlflied to fei/e on lie notarits. Nothing hfi than fuch precautions could 
lire g eat riehes of tlufe knights: but at the very dl>m- convince him of his c. ror : it was then only that he rc- 
n eneement of his proceedings again d the order, he fo- voked his menaces and his futpciifioii of the Frenclf bi- 
Jvrniily renonncci ail dme in their riches ; and {lerliaps fhops, and that he alloas the king to proceed in the 
no Prince in Chriftendom was truer to his engigemcnt. trials of the Templars. 

Not a finglc edate was annexe! to his domain ; and all Let fuch pretexts be foigotten, and let us only 

hid^'v hears tedimony to the dwell on the avowals wluch truth alone forced from 

“ \Ve next hear of a Ipirit ol revenge which aAua* thefe criminal knights, 
fed ihisIPnnce; and daring the whole courfe of this Their depofitions declare, that the Knights Tcm- 

lopg t'-idl, wc do not hear 01 a (ingle perfonal offence plars. on their reception, denied Chrift, trampled on 
that he li id to revenge on the 'ikmplars. In their de- the crofs, and fpit upon it ; that Good Friday was a 
fenre, not the moll di'fant hint, either at the revenge- day which was particularly confecrated to fuch oiitra- 
iol \ \ ipt, or at any perfond ofF.nce again ft the king, is ges ; that they promiied to proftitiite thtmfclves to 
;;s\vn ; fo far from it, until the period of this great ca each other tor the moft unnatural crimes ; that every 
tciili.jphc, ihe grind mailer of the order had been a par* child begotten by a Templar was call into the fire; 
fi fritr d of the king’s, who had made him godfa- that they bound thcmfelves by oath to obey, without 
f Ii.i- Im .'uj of his children. exception, every order coming from the grand mailer ; 

I t fine, the rack and torture is fuppofed to have . to Iparc neither facred nor prophane ; to look upon 
f pci 1 c udcrions from ihi in which otherwife they ne every thing as lawful when the good of the order was 

ver w have made ; and in the minutes, wc find the in queilion ; and, above all, never to violate the horrible 

avowal of at Icall 70.3 knights all made with the great- feereta of their nodurnal mytieries, under pain of the 
^ il hctdfim, and without auy coercion. Compultion is molt terrible chaftifements (c). •• 

int niii) K'd but in tlic cafe of oae perfon ; and he makes In making their depofitions, many of them dccla- 

rvaCtly the fame avowal as 1 2 other knights, his com- red they had only been forced into theie horrors by iin- 
pc-ini<tns, freely nude ( a). Many of theie avowals were prilonmcnt and the moll cruel ufage; that they wilhed# 
made In councils where the bilhops begin by declaring, after the example of many of their brethren, topafb in- 
tliat all who iud conreUed through fear of the torture to o^her orders, but that they did not dare, fearing the 
iliould be looked upon as iniiocent, and that no Knight power and vengeance of their order ; that they had 
T’emplir ftiould be fubjefted to it (0). The Pope Cle- ftcrcUy confelTed their crimes, and had craved abfolu- 
ment V. was fo far from favmiring the king’s profecu- lion. In this public declaration, they teftified, by their 
lions, that he began by declaring them all to be void tears, the molt ardent delire of being reconciled to the 
and null. He fufpeinJed the archbilhops, bilhops, and church. 

prelates, who had a^fted as inquifitors in France. 'Vhe ** AH repeat the fame depofition, except three, who 
^Liiig accufes the Pope in vain of favouring the Tcm- declare they have no knowledge of the crimes imputed 
pl:irs ; and Clement is only convinced after having been Co their order. The Pope, not content with this in- 
prtfent at the interrogatories of 72 knights at Poicticra, formation taken by men of religious orders and by 
in preiVnee of many bilhops, caidinals, and legates. He French noblemen, requires that a new trial Ihould take 
iiittrrog.ifed them, not like a judge who lought for cri* place in Poitou before cardinals and others whom he 
min ds, but like one who wiftie 1 to find innocent men, himfeli nominates : Again, with the fame freedom, and 
ar.d thus exculpate himfelf from the charge of having for the third time, the grand mailer and other chiefs, 
favoured them. He hears tium repeat the fame avowals, in prcfciice of Clement V. repeat Uieir depofilions. Mo- 
and they are freely confirmed. He defired that thefe lay even requelted, that one of the lay brothers,- who « 
avowals fhoiild Ik: read to them after an interval of fame was about his perfon, Ihould be heard, and this brother ' 
diy^, 10 fee if they would Hill freely perfevere in their confirms the declaration. During many years thefe in- 
depofiiions. He hears them all confirmed. per- formations were continued ana renewed at Paris, in 
fiverantes in Ulh^ eas exprejfr ct fponte prout recUaU fuc- Champagne, in Normandy, in Quercy, in Languedoc, 
rant approbJrunt. He wilhed Hill further to iiiterro- in Frovcnce. In France alone, above 20 j avowals of 
gate the grand mailer and the piincipal fuperiors, pra- the lame nature aic to be found : nor did they vary in 
ceptoves majores^ of the divers provinces of France, Nor- England, where, at the fynod of Loud m held in 1311, 
mandy, Poitou, and of the Tranfmariiie countries. He 7^ Englilli knights were heard, and two whole months 
Tent the moft venerable perfons to interrogate thofe of wtte l|xnt in taking informations and in verifjmg their 
the fupcriors, whnfe xge or in irmities hindered them dtciaratioiis Pihy-four Iiilh were alio hrBi<3, and ma- 
from appearing before him. He ordered the depofi- ny Scotch, in their rclpedive countries. It w'as in con^ 

•tions of their brethren to be read to them, to know il lequence of thclc dcclaratioiib that the ordtf of tlxe 
-they acknowledged the tiuih of Llum. Me required no Templass was aboliilicd lu ihofc kingdoms, and that the 

parliameur 

(h) Lay f tic ^ N ’ 20. Interro^, tnat/e at Caen. 

Ml) tSu* (ajunr^t <if Ravenii't, RuLeus Hifl, Rawn, lib. vi. 

, (X') tSte the Vouchers brought by Dupuy^ and Rxintd of the Rx';giJ}tTt, • 
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TemplirR, pfirllamcnt dlfpofed of their goods (b). The fame dc- 
clarations were taken and proved in Italy, at Ravenna, 
at Bologna, at Pi fa, and at Florence^ though in all thefc 
councils the prel?trs were very ready to abfolve all ihofe 
knights who could fiiccecd in their julli^cdth»ns. 

I would willingly afl'ert (continues the Abbr), that 
It jwas the fmallcr part of the 'remplars who fufFered 
themfelvee to be carried away by fuch abominations. 
Some even at Paris were declared innocent. In Italy 
a ft ill greater mirnber were abfolvcd ; of all tliofc who 
were judged at the councils of Mayence and Salamanca, 
none were conditnncd: and hciicc we may conclude, 
that of tlie 9000 hollies belonging to the order, many 
had not been tainted, and that whole provinces were to 
be excepted fiom the geneial llain of infamy. But the 
condemnatlouo, the juridical depofitioiis, tlie method of 
initiatiiur the knights, alnioft become genetal ; the fc- 
crecy of their recrpiions, where licit iier prince, nor 
king, nor any perfon whatever, could be pielent during 
the lad half century, are fo many teflimonies which cor- 
rohorite the divers accufations contained in the articles 
fent to the judges; that is to fay, that at Icaft two. 
thi*-ils of the oidor knew of the abominations pradifed 
without taking any deps to extirpate them. om^ 

fir/, W ouqfi dua partes orilinis /denies diQos trrores cor^ 
rlgh-e ne^lcxerint. 

“ This certainly cannot mean that two third.s of the 
knights had equ^.lly partaken of ihefe abominations. It 
is evident, on the contrary, that many deteded them as 
loon they were acquainted with them ; and tint 
others' only fubmitied to them, though initiated, after 
the haiihcli treatment and mod terrible threats. Ne- 
verthelefs, this proves, that the greated part of thefe 
knights were ciiminal, fonic through corruption, others 
through weaknefs or connivance ; and hence the diflb- 
kition of the order became ncccffary.** 

TEMPLEMAN (Peter), M. D. the fon of an c- 
minent attorney atDorcheder in the county of Doifet, 
by Mary daughter of Robert Haynes, wes born March 
17, 1 71 1, and was educated at the Charter- houfe (not 
on the foundation), w'hencc he proceeded to Trinity- 
college, Cambridge, and there took his decree of B. A. 
with diftingu idled reputation. During his reddence at 
Cambridge, by his own inclination, in conformity with 
that of his parents, he applied himfelf to the ftudy of 
divinity, with a dcfign to enter into holy orders ; but 
after fomc time, from what caufe we know not, he al* 
tered his plan, and applied himfelf to the dudy of phyfic. 
In the year he went to Leyden, where he at- 

tended the ledlures of Boerhaave, and the profcflbrs of 
the other branches of medicine in that celebratea uni- 
vciiity, for the fpacc of two years or more. About 
the beginning of 1739, returned to Loudon, with a 
view to enter on tlie praAice of his profedion, fupport- 
ed by a handfome allowance from his father. Why he 
did not fncceed in that line was cafy to be accounted 
for by thofc who knew him. He was a man of a very 
^beralVim of mind, of gcTicral erudition, with a large 
acquaintance among the learned of different profeffions, 
but of an indolent, inaAive difpofition ; he could not 
enter into juntos with people that were not to hia liking; 
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nor cultivate the acquaintance to be met with at to®- T'emple- 
tables ; but rather cliofe to employ his lime at home in 
the perufal of an ingenious author, or to fpcncl an attic | 

evening in a fcled company of men of fciifc and learn- * 
ing. In this he rcfcmblcd Dr Armllrong, wliofe li- 
mked pra^lice in his prordfiou was owii g to ih'^ fim«; 
caufe. In the latter end of the year 17^0 he in- 
trodqccd to Dr Foihergill by Dr Cumins, wall a view 
of inllituting a Medical Society, in onkr to piocurc 
the carlielt intelligence of every irup’-ovcrnc.it in ph^lic 
from every part of Eun»pe. At ilie iVonc period he 
tells his friend, “ Dr Mead has very gciiLmiirjv offered 
to aflifl me with all his inicrtll fur iiicceiding Dr I !a!l 
at the Charter hoiifc, whole death has been' tor Ionic 
time cxpeAtd. lafpired with gratitude, 1 Invc vm. 
tured out of my clement (as you will pb.inls pcrcuvc), 
and fent him an ode.*' Dr 'rcmpleman’s cpitjph on 
Lady Lucy Meyiick (the only Englifh copy of vcifes 
of his writing that we know of), is printed in the 
eighth volume of the “ SelcA C jIIcAioii of Mifallany 
Poems, 1781.** In 17^3 he pubhlhcd the (ir/l volume 
of “ Curious Remarks and Obfervaiions in J^hyfic, A- 
natomy, Chinirgery, ChemiHry, Botany, and MVdicine; 
extracted from llie Hilfory and Memoirs of the Royrl 
Academy of Sciences at Paris ;** i-.id the fccond volume 
III the fuccccding year. A third was promifed, luit 
we believe never printed. It appears, indeed, that if he 
had met with proper encouragement from tlic public, 
it waa his intention to have extended the work to twelve 
volumes, with an additional one of index, and that he 
was prepared to publifli two fuch volumes every year 
Hb tranflation of “ Nordcn*s 'I'ravtla*' appeared in thr 
beginning of the ypar 1757 ; and in that year he wai 
editor of •• SclcA Calcs and Confultalions in rhyfic, 
by Dr Woodward,** 8vo. On the cilahlidimcnt of the 
Brttiili Mufeum, in 1753, he was appointed to the of- 
fice of keeper of the reading room, whieli lie rchgned 
on being chofen, in I7<)0, fecrctary to the llien newly 
inflituted Society of Aits, ManiifaAurrs, and Com- 
merce. In 1762, he was cIcAcd a correfponding mem- 
ber of the Royal Academy of Science of Paris, and alio 
of the GBconomical Society at Berne. Very early 10 
life Dr Templcman was aflllAed with fevere parox) fiiiH 
of an aflhma, which eluded the force of all that eithci 
his own (kill, or that of tlic moft eminent pliyfcigns 
then living, could fuggeft to him ; and it continued to 
harafs him till his death, which happened Septeinljcr 
*3* 1769* He was clteemcd a man of great learniiig, 
particulaily with refpeA to languages; fpoke French 
with great fluency, and left the charaAer of a humane, 
generous, and polite member of (ociety. 

TERANE', a town in Egypt, iituaicd on what Mi 
Browne calls the of the moll weftern mouth of the 
Nile, at a very finall dillancc from the river, its lati- 
tude is qo'* 24'. 'I'hc buildings arc thieliy unbtirneJ 
brick, though there arc alfo fomc of Hone, riie town 
and dillriA, containing fevcral villages, belonged, be- 
fore the French iiivalion, to Murad Bt'y, who ufmdly 
entrufted its government, and the tolleAioii of it*.? 
revenue, to one of his Cafhefs. That revenue ar'iVa 
principally fiom nairdn (SccNatrum, EncyiL), found 
4 ^ 


(d) Vide Valfin^er in Edvardum II. ei Tpodigma NeuJhrU apud Dupuy.^EJfai de Fred, Nicolai, 
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ijj quariiltieB in certain laVe^ about thirty five 

mllLfi from Terane ; and it ii on ?co>«int of the‘e 
lakcH only that the town U worthy of notice in this 
woik ; for tlioujdi there aie many columns in its migh- 
bourliood, which iiKticate the file of ancient (ii natures, 
none of them have inferiptions afeertaining their anti- 
qiiiiv* 

'rhe eaftjrn extremity of the moll weflern lake Mr 
Kttiwiie found to be 3 3 1 ' North. No vegetation 

appears, except reeds, on the margin of the lake, which 
i« very irregular in lu form ; fo that it is not eafy to 
fay what may be the quantity of ground covered with 
watei. It IB h'gher ill wlnier than in fummer ; and 
when it was vifited hy oui author, its breadth did not 
exceed a mile, though iu length was nearly four. To- 
wards the end of the lummer, it L laid, thefe lakes are 
almoll diy ; and the (pace that the water has retired 
from is then occupied by a thick depofition of fait. 
Not far 1C moved from the cnilcrn extreiiuty, a fpiing 
lifcb with fomc force, which much agitates the reft of 
the WiHcr. CU>lc tv) that fpting the depth was far greater 
tlian Mr Drv;wne’& height } in other parts it was obfer- 
vablc that ii did not generally exceed three feet. The 
thermometer near this fpring tlood at 761 while in the 
<fpen air it wa<i 87. Tlic more weftern lake differs not 
materially from the caftern in rj/.e, form, or piodu^lions. 
I'hc colour of the water in both is an imperfc6l red ) 
and where the bottom is vifible, it appears almoft as if 
covered with blood. Salt, to the thicknefs of five or fix 
inches, lies coiiftantly in the more fliallow parts. The fur- 
f.ice of the eaith, near the lake, partakes more or lefs ge- 
nerally of the character of natr6i], and, in the parts far- 
theft removed, offirra to the foot the flight refiiiance of 
ploughed ground after a flight froil. The foil is coarfe 
land. 'Fhc water of tlie lake, on the fli^Uteft evapo- 
ration, immediately dcpofits fait. There is a mountain 
not far from the lakes, where natron is found in iafa- 
lated bodies, near the furface, of a much lighter colour 
tluiii that produced in the lake, and containing a greater 
portion of sdkali. How thick the fubftance of natr6n 
.jonunonly i^ in the lake, our author did not accurately 
vlcicrmine ; but thole employed to collc^l it report, that 
it never exceeds a cubit, or common pike ; but it ap- 
pears to be regenerated as it is carried away. If ever k 
Ihould be brought to fuperfede the ufe of barilla, the 
quantity obtainable feccus likely to anfwer every pofilble 
demand. 

TBLREBRATULJE (Anomic, fJ / t . fee that ar- 
ticle KuiyiL) have been ftippofed not to ex ill now but 
as petrified fhclls. This, however, iv a iniftake. 'flic 
anoinia is an inhabitant of every region, and lias exift- 
c d in every age. As many terebratulac were caught 
by Peroufe's people during his voyage of difcoveiy, and 

Eamanon the nuturalili thought they fhould be con- 
fidcred as a genus by thcinfclve.s, he has given us the 
following deferiplion of the anomia^ or, as he calls it^ 
Urtltratuat^ on the coaft of Tai tary : 

i'he length of the fhcll varies from fix to twenty 
lines, and its breadth from five to eighteen ; tiiere are, 
however, coiifivleTablc varieties if proportion between 
different individuals, hefides thofe anfmg from the dif- 
ferent ages of the animal. It would be improper, 
therefore, to dillnigulfh th*.* vaiioiis fpecies of anoniiae 
by the proportion of their (hells. The waving lines 
on the e^ges of the Ihell are equally dcfcciivci as di- 
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ftin£livc charaflers; for our author obferved in the fame Terelrv^ 
fpecits the (hell approaching or receding indifferently 
from the circular form, and, in fome, the edges of the 
valves arc on the fame plane ; wheieas in others, one of 
the valves forms a lalicnt angle in the middle of its 
curve, and the other a re-entering angle 

The fliell is of a niodrrate rhicknefs, about that of a 
common mufcle ; it is fornewhat tranfoarent, convex 
like the cockle : neither of the fhells is more fcnlibly 
arched than the other; that, however, which has the 
fpur, is rather the molt fo, tfpecially in the fuperior 
part. 

On the furface of the fhcll arc feen a number of flight 
tranCverfe dcprdfions, of a fcimVI'^ciilar waveii form, 
which reach the pan where the fliell ceafes to be circu- 
lar, in Older to form tlie angle which fupports the 
fummit. 

Thefe ftrisc are covered with a very thin and (lightly- 
adhering periofteum ; in fome fpecimens there aie from 
one to ihrer (hallow broad deprelfions, radiating infen- 
fibly from the centre of the (hell, and becoming more 
marked as they approach the edges, where they form, 
with the correfpording parts of the othe'r (hell, thofe 
falient and re-entering angles which have been mention- 
ed. The periofteum is rather more firmly fixed on the 
latter angles than on tlie former. 

The (hells are equal in the rounded part of their 
edge, and clofe very exadtly ; however, towards the 
fummitf the fpur of one of the (hells reaches confider- 
ably beyond the other (hell, confcquently they are un» 
equal, as in oyftcrs. 

The fpur, or fummit, is formed by the folding from 
within of the edge of the (hell, and the elongatioa of 
its upf^r part. The folded edges form an oval aper- 
ture of a moderate fize, through whidil the anl.ual ex- 
tends the iiiufcle» by means of which it attaches itfelf 
to other fubftances. This (hell is not, therefore, per- 
forated, as its name of tercbratula would feem to imply, 
the opening not being worked in one of the (hells, but 
fgrm<^ by the elongation of one (hell, the folding in of 
its edges, and the approach of the other (hell. The 
fummit is not pointed, but round. 

The ligament, as in the oyfter, is placed Iretween the 
fummits, and does not appear on the outfide ; it adapts 
ilfelf to the pedicle of the animal. As the fummit 
takes up a confiderable part of the (hell, the valves are 
only capable of opening a vciy little without running 
the riik of being broken. It is very firm, though flein- 
der, and not caiily to be difeovered, being fixed in a 
fmall groove, which is filled up when the (hell is (hut 
by the correfponding part of the oppofite (hell. This 
ligament preferves its texture, even for a confiderable 
time after the (hell is emptied and become dry. 

Oyftcrs arc without a hinge, the icclli which form 
it in many other (hells not exilting in them. The ane- 
mia has been confidered as an-oylter, becau(e its hinge 
or teeth luve not been examined : they are not vifible 
indeed in the folBle fpecimens ; but in opening them) 
when alive, the teeth compofing the hinge are fuffi- 
cicntly vifible, being even much larger than in the 
greater part of bivalve fltclls. The foflil terebiatulse 
are almolt always found with their fliellH clofed; where- 
as the other bivalves have ufiially theirs richer opei>or 
feparated : the rcafon of this fcemB to arife from -the 
nature of the hiuge, that of the suiomia not allowing it 

to 
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• Tclf^vR. to feparate, and the liganrient, which in very tight, con- 
^ tribiiting to k(ej3 the two fhclU united. The teeth 

^ * ’ which form the hinge of the anomia approach very near 

- to tliofe of i\\t fponHylr^ deferibed by M. Adaiifon. In 
this laii they aie formed by two rounded projections, 
. and in the anomia by the fame a little elorgated. It 
is. above tliife teeth that the ligament is placed in the 
l4‘ger Ih^ll : there arc between it and the teeth two ca- 
■vitics, one on each fide, which ferve to receive the teeth 
•of the other valve. The teeth of the larger rticll have* 
belidcs, a (light projcClion. which fits into a longitudi* 
tial furrow in tlic other (hell in front of the teeth. 

The fubdance which covers the infide of the fheH 
holds, as in oyfiers, a middle place between ttarre and 
the interior fubdance of (hells, which are dcilitute of it. 
The degree of its ludre, polidi, and thicknefsi varies 
with the age and circumdaoces of individuals. 

The colour the teeth is always white ; that of the 
outer fuiface of the (hell verges more or Ids to the 
ochry red, efpecially on the border. The infide has alfo 
a very (light tint of this colour, on a varying greyifh- 
white ground. 

There is vilibk on each fide of the (hell the impref. 
fion of two very didindt tendons; a circumdance which 
forms a very eflential did'ercncc between this genus and 
-4hat of the oyftcr; this latter having only one tendon 
arifing from the middle of the body. The impreffions 
of the tendon in the larged Aiell are oblong, ficuate 
•near the fummit, and hollowed ; each of them has cur- 
ved tranfverfe ridges, divided into two parts by a Ion 
gitudinal furrow* reprefenting the wings of certain in* 
ieds. In the other valve the infertions have a different 
form ; their fituation is the fame, but they are very ir- 
regularly roimded • and encompalTed by two fulcations, 
which are feparated from each other by an intervening 
ridge, and then are continued in a right line towards 
the opening of the (hell as far as about two thirds of 
its length. That part of the fummit of the (hell along 
which the pedicle of the animal pafles, la'longitiidinally 
llriated in the larger (hell, of which che middle Aria is 
the deepeft: the longitudinal ftriae are divided into equal 
parts by a iranTYcrfe deprelfion. There are no fimiUr 
marks on the other (hell. 

Our author difie^^cd the animal itfelf, and found what 
he calls the manUau of the anomia, formed of a very fine 
^ membrane, linirg the infide <if both (hells, and contain- 
ing the body of the animal. Its origin is of the fame 
breadth as the hinge of the (bell, whence it divides into 
two lobes, lining both the (hells : it forms, therefore, 
only a fingle aperture, terminating at each end of the 
hinge, and of the fame bicadth with the interior furface 
of the (hell : it appears to have only one trachea, which 
as formed by the two lobes of the manteau. 

Our naturalill having opened the (hell, divided the 
ligament as delicately as pofiible, unfixedl the hinge, 
an4 detaching from the larger (hell the lobe of the man- 
teaii, turned over the body of the animal. This ope* 
rfticn dkpofed to view the lai^c mufcles which adhered 
to the (hell ; they are (oft, membranous, and, as it were, 
flelby on the infide, being covered with fmall fanguife- 
tons glands. From the lower part ©f each nKifcle there 
proceeds a pretty (Irong tendon, which reaches to the 
extremity of the manteau ; they run parallel to the edge 
of the (hell, and at a confiderable diftance from each 
tither ; an4 ***<2 ®®^h cnclofcd iu a fort of flatted fac, of 


the (liapc of a ribbon, which is filled with a reJ vl(?id Tuirbr i- 
matter. It appears that the place of iufcrtlon of the 
mufcles, as w'cll as the niufclca thcmielvc^ wh'rh ex- 
tend along the lobe of the manteau, fiirnifh real bhod, 
which is contained in three fn dl flc(hy icd glmduldr 
bodies of unequal fizo, which arc viltble .'tflcr hav.ng 
taken off the mufeks; pethaps thefe coirftitute the 
heait of the animal. 

l*hc mufcles w’hich arc inferted into the other fiu-U 
are al(o divided into feveral parts; Tome are feen ex- 
tending along the corref ponding lobe of the mant**au ; • 

many others rife up in a kind of tuft, which is fixed 
into the (hell above : Tome again fubdivide into fucK 
minute ramifications as not to allow of tracing their 
courie, even with the alfillance of a microfeope ; bnt 
others, more apparent, contribute to the formation of 
the pedicle which paffes throiigli the opening left be- 
tween the two (hells, is conneded to each of them by 
feveral fibres, and fixes itfclf to (omc external body, 
principally to other bivalves. The miikles of the ano- 
mia have therefore three attachments, namely, to the 
inner fuiface of each (hell, and to fome external body. 

The form of the pedicle is cylindrical, bring enclofed 
in a mufcular fubftaiice, which contains feveral fibres ; 

It is from a line to a line and a half long, and two 
thirdri in diameter. It adhc'cs fo forcibly to diffcicnt 
fubllances, as that the animal, and all the mufeks wlilch 
contribute to ilie formation of the pedicle, may more 
cafily be torn througli than the pedicle detached from 
the place of its adhtfion. The glutinous fabllancc 
which connedis them to each other, lefiils even the heat 
of boiling water. It is by means of thiA pe<lic1e that 
the animal raiies its (bell fo as to be, while in the water, 
in a pofition inclined to the hotizon. The fmalkil 
valve is always the lowed, being that upon which the 
animal icds ; the fuperior one being the larger, and 
ferving as a covering. Our author thinks the animal 
has the power of loco-motion. 

After raifiug the lobe of the manteau he obferved 
the ears. They are large, coinpokd of two mcinbra- 
naccous laminse on each fide, ot w'hfch the fuperior is 
the narrower. Thefe laminse arc conntCled tu each 
other by a thin membrane, fo as to form only a fingle 
pouch. They have on their edges long fringes, whicii 
hang loofe upon the manteau ; but a very remarkable 
oircumdance is, that their ears are fupported by little 
bones like thoie of fi(h. The form of the ears is that 
of an arch ; they are feparated from each other on their 
lower part, where the binges arc the longcit ; fo that 
the two ears on one fide are pcrfeftly diltind from thofe 
on the other fide. The commencement of the cai s is 
at the teeth of the hinge. 

Between the cart are fituate the domach, cefophagus, 
and mouth ; the whole forming a tnai.gle, ot which the 
mouth is the bafe. It is placed at the fide of the hinge, 
and confids of a large tranfveife opening without lips 
or jaw bone. 'J'he oefophagm is vc?y (hoit, but is ca- 
pable of elongation when the animal opens its inoMtli. 

The domach, which is of the (hape of a pointed fac, 
is conne(‘ded by a membiane to (he bones ot the i.ii. 

On opening the domach, he tou.ad a final! (hrimp halt 
digeded. 

At the bottom of the domach ij fecn ihc intcdinc* 
of which it is, as it were, a continuation, tt is tx- 
tremely (hort, not exceeding half a line ia a Ikell fifteen 

4T^ r-s 



TER 668 ] TER 


Tfrc*-ra- Uffca acrofi, and is compofed of a very (lender mcm- 
Tfrnai excrementB are difeharged upon the lobes 

ffiiai. ^ mantcau, but they are cafily thrown out by the 

motions of the two lubes. 

The little bones ol the cars, already mentioned, hud 
not for.meily been obferved in any of ihc tcllaceous ani- 
mals ; hence the terebratulie approach nearer tf> fifh 
than the inhabitants of any other flicll. In the anomix 
wlileh arc puferved in cabinets, there is found only a 
veiy imall portion ot tlufe bones, whence they have 
obtJiliied the improper appellations of or forh^ 

wl»ieh indicate only the form of tlie fra^irtiits, and not 
iheir life. 

The Imall bonej fT the ea^'S are compofed of feveral 
piece:, the princiorl of whieh is of an oval form; it 
jpiirj^s from the Ildi. ot llie hinge, of which it ap])ears 
to be a euntimiHiioii ; ibence it extends about two-thirds 
of the breadth of the (hell, where it is Teilc£led» and 
n lU iigainfl the uppir part of the fork, to the branches 
of whuh it is united by a fimple fiiperpolitutn; a kitul 
of ntticiilation very common among the numerous rm«ll 
ntrniB that compofc the heads of fifh. *1 he fork ex* 
tends fn>m the I'unimit a h’tllo more than one-third of 
the breaillh of the (hell : it if. formed by a pivot wliich 
divhlcs into tw'o long and pointed branches; theft* are 
remarkably brittle, and iupport the extremities of the 
bones of the larger ears. The lamina, which conpofes 
a I'eeond fel of tars, rolls upon a curved bone, which on 
one fide is attached to the infcn<)r internal part of the 
bone* of the larger cars, anrl on the oilier reaches to the 
tide ol the mouth of the animal, where it is united to an- 
other Hat little bone, which is applied to a firnllar bone 
nil tlie other iule*. "I'heie lalt little bones arc cxn6lly below 
the membrane which forms the mouth. All thefe bones 
uie il'dt, \ery brittle, and furrounded wdth fibres and mem* 
biancs. ily their articulations the ears arc enabled to 
move ; they alfo fupport the body of the animoly which 
touclies neither of the Hiells, but temains between them 
us upon treflels. The fpacc between the branches of the 
bones of the cars is (ilhd up with a tranfparcnt firm 
immbraiie ; at the bafe of the fork is a firnilar one, and a 
ptrpctulioular partition dividingihe fpace occupied by the 
body of the annual fiom the rtll of the (bell. There are 
two oriiices in thib membrane communicating with the 
fpace between the two lobes of the mantcau, and which 
fcivts as a trachea ; for we have remarked, in the de- 
fciipt'on of the mantcau, that the two lobes are entire- 
ly feparated from each other, and therefore do nut foioi 
:i teal trachea. 

I'lom this dtfcriptlon, it follows tliat the ancfmia 
ought to be feparated from ilic genus oyfter, fincc it 
lias a I cot bed hinge, fcvcral ligamenlH, and an interior 
4)1 gaiii/atiou wholly dilFerent ; neither ought it to be 
oonhnindcd with the cockle, the ihells of which are 
hotli equal, and are deflitutc of any fenfible periolleum, 
without reckoning other diifereiiccs. It has Hill lefa 
analogy with the other bivalves, and therefore ought 
to cnultitute a peculiar genus ; the fpecies of which, both 
foflil and living, are very numerous. 

Sec Flatc XLIII. wdiere fig. t. is a front view of a 
terebratula of middle fize. Fig. 2. is n view of the in- 
ternal flrudure.--A A, laminx of the fuperior cars— 
B B, laminx of the inferior — C, the llomach^D, the 
anus — E*E, the mantcau— F, the ocfuphagns. 

TERN A I, the name given by Pcroulc to a very 


fine bay which he difeovered on the coaft of Tart ary, ^ Ter nsI, 
in Lat. 49^ 1 North, and in Long. 135® 9' E.tft from 
Paris. 'I he bottom is fandy, and diininifiies gradually 
to fix fathoms within a cable’s hnglh of tl-v? fhore. 

I'he tide rifes five feet ; it is high water at S*’ i y*’' at 
full and change ; and the dux and reHux do not alter 
tlie direftiori of the cut tent at half a league from t^ic 
fliore. (I 

“ Five fmall cretks (fays J.a Peroufe), fMnilar to 
the fidts of a regular polygon, form the outline of this 
roadllead ; thefe are feparated from each oihc r by hills, 
which are covered to the fummit with trees. Never 
did France, in the friflieit fpring, offer gradations of 
colour of fo varied and ftrong a grttii ; and though we 
had not ften, fince wc began to run along the coaif, 
either a fingle fire or ranoe, ue could not imagine that 
a country fo ntMr to Chit.L, and which appeared fo fer- 
tile, (liould be entirely uninhabited. Before our boats 
h;*d landed, our glaflts were turned tfiwarda the (horcv 
but wc fdw only henrs and ftrgs, which paffed very 
quietly along the Tea fide. The fame plants which 
grow in our climates carpeted the whole foil, but they 
were itronger, and of a deeper green ; the greater part 
were ill flow’er. Rules, red and yeiiuw liiits, lilies of 
the valley, and all our meadow flowers in general, were 
met with at every itep. Pine trees covered the top.i of 
the mountains ; oaks began only half way down, and 
diminiflicd in ilrcngth and fize in pioportion as they 
came nearer the fca; the hanks cf the rivers and rivu- 
lets were bordered with willow, birch, and maple trees, 
and on the (kirts of the forefts wc law apple and medlar 
trees in flower, with clumps of hazle nut trees, the fruit 
of which already made its appearance. Our furprilc 
was redoubled, when we reflt^led on ilie population 
which overburdens the extenfive empire of Cldria, fo 
lhax the laws do not piinifh fathers barbarous enough 
to drown and dettroy their ctiildren, and that ihid 
people, whofe polity is fo highly boaited of, dares not 
extend itfelf beyond its wail, to draw its fubfidence 
from a land, the vegetation of which it would be ne« 
cefTary rather to check than to encourage. At every 
flep after wc bad landed, wc perceived traces of men 
by the dcftruftion they had made ; fcvcral tree®, cut 
with (harp-edged mftrurneiits ; the remains of ravages 
by fire were to be feen in feveral places, and we ubier- 
ved fome fheds, which had b^tn creded by hunters in 
a corner of the woods. We alfo found lomc fmall 
b'ifkits, made of the bark of biich trees, fe wed with 
thread, and firnilar to thofe of the Canadian Indians; 
rackctu for walking on the fuow; in a word, every 
thing induced us to think that the 'i artars approach 
the borders of the fea in the fcafon for hunting and hfh- 
ing ; that they aflcmble in coloir.es at that period along 
the rivers ; and that the bulk of the nation live in the 
interior of the country on a foil perhaps better calcu- 
lated for the multiplication of their immenfe flockb and 
herds.” 

Our navigators caught in the bay vaft quanlitfci o£ 
fine fi(h, fuch ab cod, hatp-fi(h, trout, falmuii, herrings,, 
and plaice ; but though game was* plenty on (hore, 
they had no fuccefs ki hunting. The meadows, fo de> 
lightful to the light, could fcarce be croffed ; the thick 
grafs was three or four feet high, fo that they found 
themfclves in a manner buried in it, and they were* un- 
der the perpetual dread of being bitten by ferpents, o£ 

which 
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^lii'ch they faw a great number on the banks of the ri- of the city flood on the caftern fide of the ri^^cr. 
vulcts. They found, however, immciifc quantities of the I'uiuh-wcA ModiutuAbu marks t!ie extremity of * dofm^ 
fmall onions, forrel, and celery ; which, together with the niiii-i ; for Armcnt, which is about two to " 

the fiefh hfh, firved as antidotes againA the fciirvy. the fuuth, cannot be coi.liJcreJ as a part. 

TERR h Plum, or Ti£rre plain, in fortitication, “ In dcfciibing the rnin?, we fliall begin with the 
tlie top, phitforin, or horizontal furfacc of the rampart, moft confidcrablt, which Lie o-i t lie call of thc^Mr. 
upon wliicli the cannon aie placed, and where the de- 'Phe chief is the Grcit Tt r.plc, an i/l>Ioiig huild- 

fciijers perform their office. It is fo called becaufe it ing of vail extent, with a doiihlc col j:i pp.de, one ut cacli 
hes level, having only a little Hope outwardly to coirn- extremity. 'Phe niaffy col imns ami wails arc oivcrcd 
leiadithe recoil of the cannon^ Its breadth is from 24 with hitrogljphks ; a l-ibi'in tn.iy iiMpcncoiia. 1. 'Phe 
to 30 feet ; being terminated by the parapet on the Great Tc^n pic Ih i ids in the ilill riel call' d 
outer fide, and inwardly by the inner talus.^ Next in iniportancc is the temple at AluJ aJjrJj, ^ 

TERRELLA, or h'ttle earth, is a magnet turned merous rums, avuiues marked with uinainsof hir.xc'., 
of a fpherical figure, and placed fo as that its poles, &c. fhr the v/c:* fide of the Nile appeal, r. 'I'wo c » 
equator, 5 rc. do cxa£lly correfpond with ihofe of the loflal figures, ai>parently of a a»id wonan, hi''...’ 
woild. It was fo firlt called by Gilbert, as being a of a calcartous Hone like the rell of the iiiim:. J<;. 
juft reprefentation of the great magnetic globe we in- mains of a hi»-ge temple*, witii caverns excavated \.\ ilu 
habit. Such a terrclla, it was fiippofed, if nicely poU rock. 3. The magnificent tehf.ee ii)led the /. 

fed, and hung in a meridian like a globe, would be turn- ALmacji Some of the coliiTr.n. aie about Icriy 

cd round like the earth in 24 hours by the magnetic high, aid about nine and a half in fir^ir.etcr. 1 he 10. 
particles pervading it; but experience has (hewn that luinns aid walisi ate covered witii lituoglyphie.>^. t f.. 

this is a miitake. Hands at Kf.urna. 4. Pehind the palace i.s the rn f • 

TE’PRAEDRON, or Tetrahedron, in geomc- LHuu-A MrAuky haclir.g up the mopniain 

try, is one of the five Platonic or regular Lodiea or fo- the txiieiniiy of this pafTage, in the fidts ot iIk m ^ k 
lids, comprehended under four equilateral and equal are the celt brated caverns known as the fcpult lues i ^ 
triangles. Or it is a triangular pyramid of four equal the ancitnt kings/’ 

and equilateral faces. Though Mr Browne agrees with Peeockc and IVuet . 

TETRAGON, in geometry, a quadrangle, or a that the pafiav^e in Homer itfcis not to the g.A.s tr 
figure having four angles. Such as alquare, a paralle- the city, he h yet of o*^}iiiion, coi Ucty to iIk.t , 
logram, a rhombus, and a trapezium. It fometimts al- 'Phebes lind been a walled tcvv;i. lie indj*/, th.tt 
fo means peculiarly a fqitare. feme faint remains of if* r!..iicunJitig wall ait* vm'iI \ . r 

Tetragon, iu aftrology, denotes an afpe^l of two this day ; and he thinks ihut he ddcoveied the um s i;f 
planets with regard to the earth, when they are diftaut three of its giUs, though he dots not afhiin w aIi 
from each other a fourth part of a circle, or 90 degrees, abfolute confidence. 

The tetragon is expreffed by the charadlcr □, and is THEODOSlUii, s: cehbiaUt: matheiriatieic : , 'I ii. 
other wife called a fquare or quartile afpc6t. liflicd in the times of Cicero and Pumpey ; but iI.l 

THEIIER, in Egypt. Ilaving in the Enrylopadia time and place of his ccatfi arc unknown. This '] 1 10- , j;.,-.. 

given Mr Bruce’s account of this ancient city, w'hich dufiiis, llie Trlpohic, as incntioticd by Siiiihi^, i< pxi- 
reprefciits it as having been a paltry place, fo contrary bably the lame witli Thtodufiiis the philofoplicr of i.y- 
to the defeWption of Homer, jullice to the father of thinia, who, fUiabo fr.ys, cxciIJcd in the mailurr.diii .d 
poetry requires that we here notice what has been faid fciences, as alfo his fons ; fo’- the fiimc pirfon rni,;hr 
of it by a fiibfequcnt traveller, who remained three days have travelled from the one of thol'e places to ihc , 
among its ruins. According to Mr Browne, ** the and fpent part of his life in each (;f tlii-n.; hke .is 
mafly and magnificent forms of the ruins that remain of parchus was called by Sirabo the B)t}iin.'aiu bi i L v 
ancient Thebes, the capital of Egypt, the city of Jove, Piolsmy and olliers tlie Khodipu. 
the city with 100 gates, muft infpirc every intelligeat Thcodofius chiefly cultivated that pait of gton.itiy 
fpedtator with awe and admiration. DifTufed on both which relates to the dodtvinc ot the fpKcic, concej nlrg 
fidea of the Nile, their extent confirms the claffical ob.. which he publilhcd three booko. The full of Hiclr: 
iervations, and Homer’s animated defeription riiihes in- contains ii propofuions; the fecond, 23 ; and ihe tlm j, 
to the memory : 14; all demonlliutcd iu the pine gconrielncal iiiannci' 

* Egyptian Thebes, in whofe palaces vaft wealth is of the ancients. Ptolemy made gicat ufe of iIrI'j 
ftored ; from each of whole hundred gates iffue two hun- politions, ^s well as all iuLcccding writers. Thd'c ^ .ii/v : 
died warriors, with their horfes and chariots.* ^ w^ere tranflated by the Arabiaus, out of the oii^ iu.il 
** Tbcie venerable ruins, probably the moll ancient Greek, into their own language. From the Arabic the 
in the world, extend for about three leagues in length work was again tranOated into Latin, and printed at 
aloi]g the Nile. Eail and welt they reach to the moun- Venice. But the Arabic viTfion being very dcfedlivet 
tains, a breadth of about two leagues and a half. The a more complete edition was publilhcd, in Greek and 
mycr is ^ere about three hundred yards broad. The Latin, at Paris 135H, by John Pena, Regius Profcfr. r 
circumference of the ancient city muft therefore have of aitror.omy. And Vitcllo acquired reputation by- 
been about twenty- feven miles* tranflating Theodolius into I.atin. This author’s wotk; 

** In failing up the Nile, the firft village you come were alfo commented on and illullratcd by Clavius, Hr< 
to within the precinds is Kourna, on the weft, where leganiiis, and Guarinus, and laftly by De Chales, in hi.^ 
there are few houfes, the people living moftly in the ca- Curfus Mathcmaticus. But iliat edition of Theodo- 
vernl. Next is Abuhadjadj, a village, and Kaniac, a fius’s Spherics, which is now moft in ufe, was tranilatci! 
fmall diftri^I, both on the eaft. Far the largeft portion and publilhcd by our countryman the Icinmed JDr Bar- 

row,, 
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fow, in year 167;, iHuilr.itcd and demonftiaiLd in tiiU* of Mitnur! /frs ^Thtanthrophilcs, This rcli pou$ brf • Thef'pW- 
a new and conciCc method. iSy thib author’s account» viary found favour: the co'^y^regati-^ii bccd :*e mime 
'I’htodol U8 appcav»» nut only to ue :i great iiLiiltr iii roue ; and in the feroird edition or their .1 anual they 
this iinne difliciilt part of gfoiTieiry, but tlie firii con- aflumed iht Ids harfh denomination of Theophilftnthro* 
lidcruldc author of airJqnity wiio h-iS wntieii on tluit i. e hmrs of God and man. A book of hymns, a 
fubje«K * liturgy fiir every deca \ of the Frcndnear, and an ho- 

"rhcddofiiiB, loo, wrote concerning the Celcilial milctical fekflion of moral ledVnifl, arc aiiiuninced. or 
Houfes ; alfo ol Days and Nights ; copits of which, in pnblifhcd, by their uiikiio rn fyiiod. l bus they ‘pof- 
Grtck, weie in the King’s lihrary at Paris. Ot uhich leu a fyllem cf pious lerviccs adapted to all oceziions, 
there was 'a Latin edition, piitililhcd by Peter Diifypo- which fc^mc one of the individualH who attend reads a- 
dy, in the year 157^- l«>«d ; foi- they objcA to the employment of a regular 

'I'HEON, of Alexandria, a celebrated Greek philo lefturer, in confequcnct- of their hottility to pnclts. — 
fophe*- and mathematician, who flonrifhcd in the 4th This novel fc^^ was countenanced by Larcveillere Lc- 
ctnliiry, about the year 3S0, in the time of Tlieodolius paux, one of the Directory, and, foon after its fonna- 
the Gieai ; but the time and manner of his death aie tion. opened temples of its own in Dijo*:, and in other 
unknown. His genius and difpolition for the Itudy of provincial towns They had declamations, in the fpi- 
pliiluiophy w'cre very early itnpi lived by clofe application rit of fermons, which abounded with fiich phralcs at 
to all Its branches; fo that lie acquired fuch a proiicicncy i^eternai gtonutre^ and the like, and which have long 
in tlie fcienccs as to render liis name venerable in hif- fince bten familiar to thofe who Irequent the lodges of 
tory, and to procure him the honour of being prefi- free niafonry. Whcihci the feCt now exllls, or fell at 
dciii of the iamous Alexandrian I'chool. One of his the laft revolution which annihilated the directory, we 
piipiirt was the admirable Hypatia, his daughter, w'ho have not learned ; but a tranllation of its Manwi into 
fncceeilcd Iiirn in the prelidciicy of the fch rol ; a triift EnrUfli, for the ufe, we fuppofe, of our Jacobins, was 
w hich, like himftlf, (he difchargcd with the greateft made fo early as the year 1797. From this coiittmp- 
hoMoiir and ul'cfiiliicls. 8fc her life, Kncycl. tible performance, we learn that the creed of the 1 hco- 

Thc Ifiidy of Nature led i hton to many juft concep- philanthiopifts is comprifed in the four followinj^ pro* 
tions concerning God, and to many uleful reflediions in politions : 

the fcieiice of moral philofophy. Hence, it is faid, he I’tic 1 heophilanthropifts believe in the exiftence of 
wrote with great accuracy on Divine Providence. And God, and the immortality of the foul, 
lie feems to have made it his Handing rule, to judge The fpeftacle of the univerfe attefts the exiftence of 
the liiiili of certain principles, ov fentiments, from their the Firft Bting. 

natural or ncccftaiy tendency. 1 hus, he fays, that a The faculty v^hich we poftefs of thinking, aftiires us, 
full pcrfuafiori that the Deity fees every thing we do, that we have, within ourfelves,'a principle which is fu- 
is the llrongeil incentive to virtue ; for he infills, that perior to matter, and which furvlves the diflblution of 
the rr.oft profligate have power to refrain their hands, the body. 

an \ bold their tongues, when they think they arc ob- The exiftence of Cod, and the immortality of the 
ftrvcdf or overheard, by feme perfon whom they fear or foul, do not need long demonftratlons ; they are fenti- 
reipctt. With how much more reafon then, fays he, mental truths, which every one ma]rfiud written in his 
fbould the apprehenfion and belief, that God (ees all heart, if he coiifult it with ftneerity. 
things, reftrain men fromlin, and conftantiy excite them Thus a fort of rch’gious inftinA ts fet up as the foie 
to their duty ? He alfo reprefents this belief concern* foundation of piety, ^hich every one has as much right 
ing the Deity as prududive of the greateft pleafure to difavow as another to aflert ; and the obligations of 
imaginable, efpecially to the viituous, who might de- which, therefore, can in no way be (hewn to be iiicum- 
pctid w ith greater confadence on the favour and protec* bent on thole to whom this novel illumination is not 
tion of PiuviUence. For this rtafo?., he recommends vouchfafed. Society,^ under fiich'a i'yftem, gains no 
nothing fo much as meditation on the prefeiKC of God: means of influencing the condu^ of refra^ory members, 
and he recomniended it to the civil magiftrate as a re- The morality of the Theophilaiithropifts is founded 
ftraint on fuch as were protanc and wicked, to have the on one Angle precept : IVt^rJbip God^ cbtrl/h^ynur kmd^ 
following iiifcription written, in large charadlers, at the render yourfclves nfefu! to y 9 ur country i 
rjorncr of every ttreet — God s££S thee, O Sinner. Among the duties comprehended under the denomi- 
'Pheon wrote notes and commentaries on fome of the nation of cheriihing ourleind, we find that ot not lend^^ 
ancient mathcniaticians. He compofed alfo a book, in* ing for ufury : the others arc chiefly cxtri^ed from the 
titled Progymn ftnatuy a rhetorical work, written with gofpcis, and do not interfere with the province of the 
great judgment and elfgance ; in w'hirh he criticifed on civibniagiftiate. The qutftion of monogamy is not dif* 
the wrttiiigH of fome illuftrious orators and hiftotians i cufted. 

pointing out, with great propriety and judgment, their Among the duties to our country are placed thofe 
beauties and imperfcclions ; and laying down proper of fighting in its defence, and of paying the taxes. It 
rules for piopricty of ftyle. He recommends concife- was certainly prudent in the ftatefman to (lide {hefe dfi- 
iiefs of cxprtflioii, and pcifpicuuy, as the principal or- tics into the catalogue of his eftablifjied inaxiri g of mo* 
iiamciits. ; book \vab pinited :\t Bade in the year rality ; and lie ran lhercl*y little riik of provoking here- 
j 34 i ; but the bell edition is that of Leyden, in 1626, tical animadverfions on his creed in France, 
in 8 VO. The following infcriptions are ordered to be placed 

THEOPHILANl HROPIST8, a fcA of dcifts, above the altars in the fcveral temples or (ynsgogues of 
who, in •September 1796, pi'bliftied at Pans a fort of the Thcophilanthropifts ; but for what reafon altar's are 
^atcchifm or dircdlory ■ for facial woilhip, under the admitted into fuch fynagogues we are not informed : 

Fitji 
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’•rtphf- infcription, ‘‘We helievc in the Exiftence of the coneerfion of a Paean» he infiftcd rather on the ex-^h-rapcu^ 

guthro- in immortality oi the loul.’* ternal evidence or proofs from without, as better adapt- ^ 

h^* phi Second infcrif>t{on. Worfhip God, cherifh your cd, in hia opinion, to the purpofe. Mis Itylc is elcjrant,^ 
lu!" kind, render yoiirfclves iifciul to the country.*' and the turn of his thoughts very agreeable ; and this 

7'/ji;v/ inferiplion, “(yood is every thing which tends little^ fucci men is fufficitnt to (hew that he waa indeed 


to the prefervntion or the perfe^^ion of man. — Evil is 
every tiling which tends to dtftroy or to deteriorate 
him.** 

Fourth infeription, “ Children, honour your falhera 
and mothers. Obey them with afFedtion. Comfort 
their old age.— Fathers and mothcis, iniirud yourchil* 
dren.** 

Fifth infeription, “ Wives, regard in your hufbands 
the chiefs of yoiirhoufes. — Hiifbiiids, love your wive8» 
and render yourfelvcs reciprocally happy.** 

This pentalogue is chiefly ohje^ionable on account 
of the vague drift of the fifth commandment: the whole 
has too general a turn for obvious prav^ical application. 
The introdu<!ition of ceretronics of fculpture, of paint* 
ing, and of engtaving, is forbidden. If poetry and ma- 
lic may concur to render the worfhip impreflive, why 
not the other fine arts ? The fine arts have never illu- 
if rated a country which excluded them from the pub- 
lic temples. Are they to be extinguifhed in France by 
Thenphilanthropic iconoclalls \ 

Arp. ;K. of the Manuel, this furprifing maxim oc- 
curs ; j 4 iwhl iunfn^uttons I A feft fifteen months old 
grown as teliy as the church of Rome! They ac- 
knowledge, that perhaps better inlcriptions may be 
found ; yet they forbid the exchange. 'I hcy prefer 
mumpjimm to fumpjimus of genuine Chriftianity ! 

THEOPHILUS, a writer and bifhop of the prmi. 
five church, was c<lucated a Heathen, and afterwards 
. converted to ChrilHanity. Some have imagined that 
he is the perfon to whom St Luke dedicates the A€l$ 
of the Apoliles \ but they are grofsiy miftaken $ for 
this 'rheophilus was fo far from being contemporary 
with St Luke and the apolUcs, that he was not ordain- 
'Cd bifhop of Antioch till anNo^i'jo; and he governed 
this church twelve or thirteen years. ^ He was a vigo- 
' * rolls oppofer of certain heretica, of his time, and com- 
pofed a great number of works ; all df which arc loft, 
except three books to Autolycus, a learned Heathen of 
his acquaintance, strho had undertaken to vindicate his 
own religion ogainlt that of the Chriftiaoi* The firil 
.'book is properiy a difeoutfe between hhn and* Auioly* 
cus, in aniwer to what this Heathen had faid againit 
Chriitianity. The fecond is to convince him of the 
falfehood of his own, and the truth of the Chriitian re- 
ligion. In the third, after having proved that the wri- 
lings of the Heathens are full of abfurditiee and contra- 
diftions, be vindicates the doctrine and the lives of the 
Chridians from thofc falle and fcandalous imputations 
which were then brolight againft them. Laftiy, at the 
end of his work, he adds an hidorical chronology from 
the beginning of the world to his own time, to prove 
that the hiflory of Motes is at once the moft ancient 
ar.d»the trueft ; and it appears from this little epitome, 
how well this author was acquainted with profane hi- 
itqry. 'Fhcfe three books arc filled with a great varie- 
ty of curious difqaifitioDB conceniing the opinions of 
the poets and philofopbers, and there are but few things 
in them relating immediately to the doctrines of the 
ChriflMn religion. Not that Theophilwb was ignorant 
of tbefc doftrincs, but, having compofed his works for 


a very eloquent man. ^ ^ 

The piece is intitled, in the Greek maniifcripts, 
** The books of Theophilus to Autolycus, concernivig 
the Faith of the Chriflians, againd the malicious de- 
tractors of their religion.** 'Fliey were publiOied. with 
a Latin verfion, by. Conradus Gefner, at Zurich, in 
1546. They were afterwards iubjoined to Judin Mar- 
t)r’s works, printed at Parts in 16*5 and 1636 ; then 
publifbed at Oxford, 1684, in 12 mo, under the infpec- 
lion of Dr Fell ; and, ladly, by Jo Chi id. Wolfius, at 
Hamburgh, 172^^, in 8vo. 

It is remarkable, that this patriarch of Antioch was 
the fir ft w'ho applied the term Trinity to cxprcfs the 
Three Perfons in the OoMhead. 

THERAPEU r.^1 fo called from the extraordina- 
ry purity of their religious worfhip, were a Jewifh 
who, with a kind of religious phrenzy, placed their 
whole felicity in the contemplation of the Divine na- 
ture. Detaching thrmfclvcs wholly from fecular affairs, 
they transferred their property to their relations or 
friends, and withdrew into folitary places, where they 
devoted themfelves to a holy life. The principal fo- 
ciety of this kind was formed near Alexandria, where 
they lived, not far from each other, in feparate cotta-' 
ges, each of which had its own facred apartment, to 
which the inhabitant retired for the purpolts of devo- 
tion. After their morning prayers, they fpent the day 
in ftudying the law and the prophets, eiukavouriug, by 
the help of the commentaries of thetr anccltors, to dlf- 
cover fome allegorical meaning in every part. IkTides 
this, they cntertainid themCelves with compoiing facred 
hymns in various kinds of metre. Six days of the week 
were, in this manner, pafled in folitude. On the fe- 
venth day they met, clothed in a decent Iiahit, in a 
public affcmbly ; where, taking their places according 
to their age, they fat, with the right hand between 
the bread and the chin, and the ^eft at the f^de. rheu 
fome one of the elders, ftepping forth into tlie middle 
of the affcmbly, difeoutfed, with a grave counie nance 
aod a calm of tone voice, on the dodrines of the fed ; 
the audience, in the mtan time, rcmauiing in perfect h- 
lence, and occaiionally expreifitig their aitention and ap- 
probation by a nod. 'Phe chapel wdiere they met wan 
divided into two apartments; one for the men, the 
other for the women. So ft rift a regard was paid to 
filcnce in thefe aflcmblies, that no one was periniitcd to 
whifper, or even to breathe aloud; but wiun the dif. 
courie was finifhed, if the queftion which had been pr(^. 
pofed for folution had been treated to the faiibfadio 1 
of the audience, they expreffed their appiobath/u by j 
murmur of applaufe. Tlicn the fpcakir, riling, fung 
a hymn of praife to (]rod, in the lalt vcrle of w 
wlide affembly joined. On great fiftivals, the niLeiii*; 
was doled with a vigil, in which facred njufic wa^ per- 
formed, accoinpanyed with folemn dancing : and t title 
vigiis were continued till inrmiing, when the afhir.bl)', 
alter a morning p4?yer, in which ihcir ftieei* wfc c'i- 
reded towards tl»c riling fun, was biokeri up. So jb- 
ftemiouB were ihtic aiceiics, that they cnninioiily ate 
uolhiug before thi Ltiiiig fun, and otieu lulled two v,i 
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iVrtc Jays. They abiUIiicd from wine, and thtu* ordi- 
ii3ry food was bread and herbs. 

M’lch dilputc bus p.iifen amonr; the learned concern- 
in this fcA. Some have imagined them to have been 
Judaizlng Geiitilea; but Philo fuppofes them to be 
fpenking of them as a brancli of the fe6t of 
and rxprefely clafles them among the followers 
oi Mofes. Others have maintained, that the Therapeii- 
t.e weic an Alexandrian fe^t of Jewifli nniverts to the 
('InilliuU faith, who devoted themfclvcs to a motiallic 
life. }>ut this 13 inipofTible ; for Philo, who wrote be- 
fore ChnflidTiity appeared in P.gypt, fpeaks of this as 
an eftabUflKd fe6^. From e<»mp3iing Phihds account 
of this UR with the flite of philolophy in the country 
where it fioi'u'fhcd, we concliivie, that the nicrapeutx 
were a ln)dy ( f J^ v. fanatics, who fiiflVred themfelvrs 
to be thawn alidc fi(»ni the fimplicity of their ancient 
tcligion by the example of the Egyptians a'.d Pytha- 
;;-orian‘<. flow long this fe^t con* limed is uncertain ; 
but it is not impiobable that, after the ?ppt*arancc of 
Chriflirf' ily in Egypt, it foon hecanic istin^t. 

^PHEP. MOML'/PH IC spf.ctuom, in a name given 
to l!»e Ipi.ct in which a thermometer may be placed, lo 
that it fhall be afuAid by the fun’s rays refia^Stcd by a 
prifni. It Ih, in part, the fame v'ith tlic Prismatic 
Stfcthi’m, whicli exhibits the different colours pro- 
duced by the folar light. 

"I'he philofophical inilriimcnt now called a hiurmome-^ 
ifT, \Nas full named THhRMoscopE ; and was prized by 
the natuialiH, bccaiifc it gave him indications cf the 
pi r fence ard ngeiicy of fire in many cafes wliere our 
feiifatioii of warmth or hi at was unable to difeover it. 
It was not long btfoie it was obferved that it alfo 
aft'.n ds \H nuafurcs of the changes which take place 
either in the quantity or the aiiiviiy of the canle of 
heat, and of many other inipoitant phenomena tifually 
accompanied by heat. 7’hey were llun callixl thermo- 
tu/i vs. But in both of llicfc offices, it is flill a doubt 
wiiclher it indicates and meafurc'i any rr d fubllance, 
a haufr/ui to which wc may give the name Jirc^ 

fh/'>vi//fjri, calonc^ hait^ or any other ; or only indicate 
;ind meafures certain Hates or conditions, in which all 
bodies nr-y be found, witbout llic addition or ab(irac> 
tion of any mateiial fnbllance. 

Wc think that this queftion has a greater chance 
now of being decided than in any former time, in con- 
fcquence of .i recent and very important difeovery made 
by that unwearied obfciver of the works of God, the 
cv!ibi?.led Dr Hcrichel. Being greatly incommoded 
whin looking at the fun, by the great beats produced 
in the eye pieces of his tiltfcopes, he thought that the 
laws of refradion enabled him to dirninifh them by a 
proper conllt notion of his eye-pieces. He began hia 
attempts like a plulofjpber, by examining the beat pro- 
duced in the vailous parts ol the prifniatic fpc£lrum. 
Comparing the giad.uion of heat with that of illtimi- 
natiun, he found that they did not, by any means, 
follow the fame law. The lllaminaiion increafed gra- 
dually from tiie violet end of the fpciflnim, where it 
was exccedinglv faint, lo tin boundary of the green and 
yellow, where it was ilie molt remarkable; and after this, 
it decreafed as tlie illuminated ohjed approached the 
red extremity of the fpe^I’^nim. But the calorihc power 
of the'refraikcd light increafed all the w’ay from the 
extreme violet to the extreme red; and its lall augmen- 
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tations were confiderablc, and therefore unlike the iifual 
approaches of a quantity to its maxiinurn Hale. This , 
made him think of pla -ing the ilicrmometcr a little way 
beyond the extremity of ilic vilible fpc6lrum. To bis 
great aflonifhrnent, he found ri at f .c L’lcimOmctcr was 
more affected there than in the lioitcit part of the ;//w- 
muinted fpcrtinrr.. Ex poling the thfimometer at va- 

rious dilliuccs beyond tlie extreme red, but in the plane 
of nfrartion, be found that it was molt ftrongly af- 
fected when placed beyond that extremity, about one- 
lifih of the whole length of the fpe^trum ; from thence 
the caloritic infliience of the fun gradually dimirifhed, 
but was Hill very coulldir.ible, at a dillance from the ex- 
treme red equal t*) three filths of tiie length of the lu- 
minous fptiLtriim. Theft* fir 'I fnggtfted modes cf crial 
appeared to Dr Ilerfchel to be too rude to intillc him 
to fay that the warming influence did not extend Hiil 
farther. Indeed the inlliument fcarccly performed the 
part of a theimomcter, hut ineiely that of an indicator 
of heat, or a ihcrmofcopc, 

I lere is a very new, and w’onderful, and important, 
piece of information. Wc apprehend that ail the philo- 
fophers of Europe, as well as the unlearned of all na- 
tions, believe that the warmhi^r influence of the fun, and 
of other luminous bodies, is conjoined with their power 
of Ulumhuibon, MoH of the philofophers admitted the 
cmiffion of a matter called projeded from the Hii- 
ning body, and moving with aHonifliing velocity, iii 
thole lines which the mathematicians called rays^ be- 
raufe they diverged from the Honing point, as the rad'ti 
or fpokes of a wheel diverge from llie nave. 'I'his no- 
tion teems to be the fimple fuggeHion of Nature ; and 
it alfo fttms to be the opinion entertained by Sir Ifaac 
Newton. His demondration of the laws of reflediou . 
and refra^lion proceeds on this fuppofition alone, and 
the particles of light are held by him to be affeded by 
accelerating and defleding forces, in the fame way as 
a Hone thrown from the hand is affeded by gravity. 
Huyghens, indeed. Dr Hooke, and Euler, imagined 
that vifion and illumination were eflcded in the fame 
way that hearing, and refonance, and echo, are eiFcdt- 
cd — tliat there is no matter projedtd from the ffiining 
body ; but that we are furrounded by an elaHic fluid, 
which is thrown into vibrations by certain tremorh of 
the vilirleobjcd — and that thufe vibrations of this fluid 
aifed our eye in the fame way as the undulation of ela^ 
Hie air, produced by the tremors of a Hring or a bell, 
alFcd our ear. According to tluTe philofophers, a ray 
of vifion is merely the line which paifea through all 
thefe undulations at right angles. 

Thtfc two opinions Hill divide the mathematical phi- 
lofuphcrs of Europe ( but the majority, and particu- 
larly the moH eminent fur mathematical and mechanical 
feitnee, are (with the exception of Huyghens and Eu- 
ler) on the lidc of the vulgaf. This opinion has been 
greatly Hrengthcned of laic years by the difeoveries in 
chemitiry. 'Ehe influence of light on the growth of 
plants, the total want of aromatic oils in fucK as grow 
in the dark, and their formation and appearance in the 
very fame plant, along with the green colour, as femn 
as the plant is placed in the light (even that of open day 
without funffiine, or in the light of a candle), isa ilrong 
indication of feme fubHance being obtained from the 
light, abforbed by the plant, and combined with its 
other ingredients. The fame conclufion is drawn from 
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the cflcAs of the fun’s on vcgctalile coIoutp* o!i 

the nitric and nitrous acicisj, on mangancfc, on the calces 
* or oxyds of metals, and nunibcrlefs other inllanccs* 
which all concur in uridcrirg it alnn)ft niiqiiLllionable 
that the fun’s rays, and thole of other Ihimng bodies, 
may be, and daily are, combined with nie other fub- 
fiances of which bodies are compofed, and may be ag^rin 
feparated from them. And, fboiild any doubts rcinaini 
It ^ould feem that llie theo*T of combullion, f.ift con- 
ceived and imperftfd^ly publifhed by Dr Hooke in his 
Micrography^ p. 103. and in his Lampas^ p. i. &c. a- 
dopied by Mayow (fee Hookb and M/fvow in this 
5*w/>y>/.), forgotten, and lately revived and coniirmed by 
Mr Havoilier, removes them entirely. In the beautiful 
and wtlhciitUrived experiments of the lall gentleman, 
tire light, accompanied by its heat which had been ab- 
foibcd in the ptorrfs of growth or other natural ope- 
rations, re appeared in theii primitive form, and might 
again be abiurbtd and made to undergo the lame round 
of cluingcs, 

Schecie, not inferior to Newton in caution, patience, 
and accuracy, and attentive to every thing that oc- 
curred in his exocMmeiitb, difeovered the fcpHrability of 
the ilhimiraling and the warming influences of fbining 
tiodies. He rctnarkrd, that a plate of glafs, the moft 
colttfiihTs and pellucid that can be procured, when fiul- 
denly iiiterpofe'.! between a glowing fire and the face, 
inltantly cuts off the warming power of the fii'e, w’ith- 
out cauling any fetdible diminution of its brilliancy. 
He followed this dilcovery into many obvious confe- 
quencce, and foimd them all fully confirmed by obfer- 
vatioTi am! expeiiment. The writer of this article, im* 
mediately on hearing of Schetle's experiments, repeated 
them with complete fuccefs : but he found, that when 
the glafs plate had acquired the higheft tempctalut'c 
which it could acquire in that fituation, it did not any 
longer intercept the heat, or at leaft in a very fmall and 
almoft infenfible degree. It feemed to abforb the heat, 
till faturated, without abforbHig any confiderable por- 
tion of the light. 

I’his fcpaiability of heat from light docs not feem to 
have met with the attention it deferred. Dr Scheelc’a 
untenable theories o:^ thefe fubjedis Turned away the 
attention of the chemifls from this difeovery, and the 
mathematical philofophers (eem not to have heard of it 
at all. The late Dr Hutton of Edinburgh was muie 
‘ fenfible of its importance ; and in his la(t endeavours to 
fupport the falling caufe of phlogifton, makes frequent 
allufions to it. But in his attempts to explain the curi- 
ous obfervations of Meflrs Sauflureand Pidtet, in which 
there are unqueftionsble appearances of radiated heat, 
he rcafons fo uncoRfeqiientially, that few readers pro- 
ceed farther, fo as to notice leveral obfervations of fad^s 
where the illuminating and warming influences are plain- 
ly feparated. In all thefe inflances, however. Dr Hut- 
ton confiders the invifible rays as light, but not as heat; 
maifttair.ing that they arc invifible, or do not render 
bodies ^fiblc, only becaufe our eyes are infenfible to 
thbir feeble a^ion. 

It was referved fot Dr Plerfchel to put this matter 
beyond difpute by thefe valuable experiments. For did 
the invifibility of any of the light beyond the extreme 
red of the prifmatic fpcdlrum arife from tlic infenfibility 
of ouf organs, the fpedlrum would gradually fade away 
beyond the rbd ; but it ceafes abruptly. Thefe thoughts 
iSuprt. VoL. IL Part 11 . 


could not dcfipe thi«* attentive obferver. He thcrcfcfi-c 
examined more paiticulatly thofc invifible r:\ys, caiifing 
them to be rederted by mirrors, and refr^ib'd through 
lenfcs ; and, in fliort, he liib jelled them to all the fib- 
fcquent treatments wliieli Neivton applied to tlie colour- 
ing rays. He found tliem retain llieir fpccific ''.^fran- 
gibilities and rcHcxIhilitics with a* much iiniiV'.'fnity and 
ohiUnacy as Newton had obfervei in the colour- making- 
rays. They w'cre made to pifs through Icnfcs while 
the illuminating rays were intercepted by an opaque- 
body, and the invifible rays weie then collected into a 
focus. They were rcfledled, both by tlie antciiur and 
poftcrior fill-faces of tranfparcnt bodies- lu all thtfo 
trials they retained their pov\er of exoiudiug the li- 
quor of a thermometer, and exciting the feiitatioii of 
heat 

Thefe trials were not confined to the folar light or 
the folar rays : They were all'o made on the euin nation » 
from a candle, from aii open fire, and from red ho* 
iron; then they were made with bodies not lu.t enougli 
tofliinc; with the beat of a common Hove, and the 
heat from iron wdiieh was not vifihlc in the dark, 'i'lu* 
event was the fame in all ; and it was clearly prrvvd. 
that heat, or the caufc of hc it, i« as fufc-eptihlc of ra- 
diation as light is ; and that this radiatioii is piCi formed 
in both according to the fame laws. 

We look with impatience for the fubrcqnent ope- 
riments of this ccltbrated philofopher on tins ; 

for wc confidiT ihrin as of the greatcfl and mt)ll exteii- 
live importance for explaining the operations of Na^ 
tiirc. Wc fee, with indifpiitablc evidence, that there 
arc rays fiom the fun, and other bodies, which do not 
illuminate. It does not follow, however, that there arc 
rays which do not worm ; for the thermomettr was af- 
fcAcfl in every part of the coloured fpe 61 rum. Dr 
Herfcbcl feems tt> think that the power of aifedling 
the organ of light depends on the particnl-ir degrtes of 
mechanical momentum which are indicated by the dif- 
ferent degiees of refrangibility, Wc confi U that wc 
think it unlikely that fucli a power Ibould terminate 
abruptly. We do not ohferve this in aualogoui, phe- 
nomena : the evanefcence r;f jMir fcnfaiiou^i o^ Imjiu!, of 
mulicai pitch, of beat, &c. aie all g!;*duul. We ihir.k 
it more likely that illuminating lud warming arc fpeei- 
lic eflc£ls of diirerrnt things. Wc (liould have enter- 
tained this opinion iu.h* pendent of all othc»- experier^cc; 
and we think it ftrongly confirmed by the exoenrnenfi 
of Dr Scheele already mentioned. VVe are difpofed 
therefore to believe that there arc rays which illumi- 
nate, but which do not warm ; and l ays vvhieh warm 
without illuminating. Wc have cxperimcritK in profp*.it, 
by which we hope to put this to the rcH. 

Thefe experiments of Dr Hcrlchel a/i'ord another 
good argument for the common opinion concerning 
light, namely, that if is a mnlUr ewuitil from the JlAnhr^ 
hody^ and not merely the iiud illations of nn eladic 
medium; for if it were undulation, then, fince ihcic is 
heat in the yellow light, it would follow that a certain 
frequency of undulation produces both the fenfiaiou of 
heat and the fenfatioti of a yellow colour. In this cafe 
they (hould be infeparable. 

This follows, in the ftiiftefl; manner, from the prin 
cijples or adumptions adopted by J’.uler in his mecha- 
nical theory of undulations. The chiotnalic differences 
in the rays of light are affirmed to arife entirely from 
4 the 
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i'‘« JmT- < nt frtotieT fit's f the it here r. adulation a ; n-fh ftom oiir minds, hy means of a nw lan^ua^e^ all I’Ii'Nitui. ' 

n;-.i {.!.(*< to \v tint thi iV (',1*. l rCRces in tVe- remembrance of any tlhn,; v;hich we tlld nut thrive 

H. 7 p '.ul 3.'*- :* ULC in icfian- .bil'iv. U in fiointhf ijhi1of4»phi rs of bVance, We thlnh ouiT‘\v9 

f/i ; t ihi'.r till', rf 1') 1’.:'; i>ev|ij'ily cv)r:clnli/e with in a ronjirimi to prove this by letter*', lo thi J i:t>'ini 1 y 
rt'l : to '.lie er-l »:.:h «ji* hcatln^ pciwer of the ray-t. from the fecne of action; in vrbich the vi'^lory 

The ii; d t an i ll.c* b a" :rebcit'i iin.lulat'oiM : lUefc is fpokin t»f In tcims of exultation, and w; th fo little 
dificr on./ in fi .•pit n. y ; 'tiul this f;cq'Jt'u:y i-^ iiuh'eated rellnurt, th.at the writer forj^ets that it is Da l)iw\c'C 
/cKxvndhi^^ to Euhr) by tiic u ft.inp;!!)!! ly. 'i'hcre is whom he liifonnir\i; that and /</ 
a I'ertiin fre'nicn''y th'irvfo**' whirli i*\i I.. s th-^: (erifi- ^j/hr/ur will foi>n be ftiryotten ; and yet the writer was 
of yellow , 'rhe lame fre indi.'ited by the a j.rcntlemin of iiiieornrnon inodelky and worth, and fin* 

lime It fran^Miiility, p odiu-cs hi it ; thi-nfore the fro- cerely attache -d to Dr Black. We ^;ivo this as a re- 
O'lCM. y w’hii !i proJ.fi^ this dcj;’-.*" of heat ah o pro- m'‘rkablo inllance of the r/J>rh de corfis^ and of the 
diico.lho fcnfjiiijn f,r)ji!ovv. \Yc mull ni^t lay tint nature and towerinj^ ambition of tltat nation. I'l-on* 
the ir.on.ti.tum or tlie iindul itiun mty produce heat, this they have iu>t Iweivsd; an*! they hope to ^ain tills 
h'jt 1;^ 'id'iirK ie:.t n> t!j»* pi •idiitMlon of lic^ht, as a llrln^^ fiimmit of fcieiititic dominion in the famewiyas //>c 
rnv >'C o •' beiiur heard ; for we fee, by f^ime philnfophers hope to haiiilh Cluiftiaiiity by means 

1) I !. r!< Iirl'-; t > I ^ t In. •Ilf., that, with a momentum of their new kalendar. It may, however, turn out th it 
fihklfil fi>r iivMm ; «lu* r.otl brilliant fperflruiTi. there both Dr ilooke and Mr Lavoilier are inillakvii, when 
are thof * o hi ;h have the ^renulk momentum ) they make the oxygen the foie fourcc of both the 

wlr’ -h ivo lnc" Inat, an. I yet are invifible. h^rbt and the heat which aet-ompiny combidkion. On*: 

It (V.v . ii' t follow, bom any of Dr lin fehers expe- <if llinii may perhaps be fiitnifird by the body which 
ihm iil *, th It the rays t milled by iron, which is not hot all, except the new philof ipher.s, call combidllble. 
enoii.Ji to (blue in a dark room, have <i!l the diffe-ent The objections which may be ma x* to the theory of 
diy/cv i (.f Ilf; aup^lljil.ry obfei red by him. Perhaps Huygheiis and Kuler, on t lie iiek.-iowhdgcd principle:; 
none of tlu-m would Cd! on the chromatic fper^tium. of mechanics, appear to us unaidwerable. Dulei* ha.s 
AVc iliiiik, lujwevt r, that this is not probable. It may never attempted to anfvver tliofe taken from th^ dif- 
be tiled by collcCtini'j them to a hicus by a lenfc, in- ferent difpcrfing powers of diilerent fubdances. The 
tcrceptiiig, however, all tiiufe w’liich iir«‘ lefs refrangible objections made to the Newtonian, o.** vulgar theory of 
than ll.c led i:.ak!i>)^ i.iv.h. Vv’c trult that the thermo- ennflloii, are not fiich as imply abfurdlty; they are only 
iiu t< r in the focub will dill be yffcvited. diilicultiee* 'Fhe chief of tliem, Wss. the lamenefs of 

Tills is but a very i:'.. perfect account of this import- velocity in all lights whatever, is of this kind. It is 
ant d.l.ovcry ; but wc thought that it would be highly merely an improbability. But the objeAlons to the 
intending 10 our rcadeis. 'I'lie prefs was employed on theory of undulation, deduced from the chemical tfFedts 
th'*? VC. y fhccl when wc received the inforniritioii from of light, arc not lefs llrong than thofe deduced from 
a fiiind, who had feeii Dr 1 urfdicl’s l/ilVeitation, mechanical principles. It Is oulte inconceivable that 
which will appear in the firli volume publilhcd by the the undulation of a medium, which pervades all bodies, 

]M)\al Society. We trull that the ingenious author (hall produce aromatic oils in fome, a green farcula in 
will fiion folhiw it up with the itiveltigattoii of the fub- others, (hall change fulphuric acid into fulphur, &c. &c. 
jet't in ail Its confc(|ue*ice3. No cfFcAs arc produced by the undiilations of air, or 

We lu>pe that lie will examine what will rtfulf from the tremors of eladic bodies, which have the mod didant ^ 
nilxn g fornc of the invifible rays with fome of the co- analogy or refunblance to theie. 

Joined ones. We know tint the yellow and the bine. That the fun and other (hining bodies emit the mgt- 
w'Ikmi rn xcd, produce the feiif ition uf green. Perhaps the ter of light and heat, feema therefore to merit the gc- 
inviiible ray.s may alfo change the appeal ance. We do ccral reception which it meets with from the philofo- 
not, however, expett this. ^ pliers. But even of this clal's there arc differences in 

\Vc alfo hope that Dr Herfchel will examine whether opinion. Some imagine that light only Is emitted, and 
the invifible rays of the fun produce any effect on ve- that the heat which wc feel is occafioned by the adlion 
gvtablc colours ; whctJier thry blacken the calces of (il- of the luminous rays on our atmofphere, or on the 
ver and blfmnth, Inua cornea, and decompofc the nitrous groiintL Were the fun's calorific rays as denfe at the 
ard the <'xygon3fed muriatic acid, &c. iic. We ihould furface of the fun as his luminous rays are, the heat 
ihuH get more iniight into the nature of caloric and of there mud exceed (fay they) all that we can form any 
conilnillion. Conibullion may perhap** be redored to its corcention of. Yet we fee, tliat when the nucleus of 
runk in the phenomena of Nature, and no longer be funk the fun is laid bare by fome natural operation, wJiich, 
ill iht* gc11r1.1l giilpli of oxygenation, and thus obliterated like a volcanic explofion, throws aftde the luminous 
from the ir.cm*)ry of chtmlils. It is perhaps the mod ocean which covers it to a prixligious depth, the na- 
remark ihlc phr nomenon of material Nature ; and Jirc ked parts of this nucleus arc black. Therefore the in- 
and huniing will never go out of the language of plain tenfc heat in that place is not able to make it (hhiing 
men. Piic, and all its cor.comiiantH, have, in all times, hot, as it docs in all our experiments with intepfe heats, 
bten coiifidcrcd as even the ohje As of chemical at- giving a dazzling glare. This is thought highly mii- 
tention; and an unlearned perfon will (laie, when a die- probable ; and it is therefore fiippofed that there is, 
mid tt-lla him that there is no fuch thing, and that what primitively, no heat in the fun’s rays, but that they adt 
he c.'ilh the burning o^ a piece of coal is only the ma- on our air, or other terredrial matter, combining with 
king it four. He will pethaps iiii/le ; but it will not be it, and difengaging heat from it, or producing that par* 
a rniilc.oi afTent. ^ ticular date and condition which wc call /seal. 

It was one darling objeA of the Revolutionary Com- Wc tliink that Dr Herfchel’s difeovery mifltates 
mittce of Cbeniid?, affcrnblcd at Paris In 1787, to ba* ftrongly and Irrchdibly againlt this opinion j and (hews, 

liiat 
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tliiit wl'stcvcr roaf:>n wt^ have for fnvuvT that jlie fsin’a 
ra\r, hrlnj.^ hpj'*- f*oni ihc fun we have the fame aiitiio 
rlty foe fayinj;, that they bring heat, hre, caloric, }:hlo- 
gidor, <»r by whatever other name we choofc 10 ciiLiiii- 
giiiHi tl.e caiilc of warmth, expaniioh, lu]ucfa<ilioii, cbul- 
liiion, 5 :c. 

We iinift either fay ihiit light and heat are n«t fiih- 
Uancer of a oeeiiliar kind, fuiccptible of union wiih the 
<»t)ur ingre<lients of bodies, hut merely a ftite ot uti- 
dulation of an clailic medium, 'as found ik the undula- 
tion of air ; or we mull fay that the fun’s ri»ya con- 
tain light and heat, in a detached Hate, fit for appCHr* 
log In their fimplell form, producing illumination and 
exparlion, and for uniting chemically with ot’ier mat- 
ter. Wlu’chevor of thefe opinions we adopt, it is pret- 
ty char that all attempts to difeover a difference in the 
wtight of hot and cold bodies may be given over. In 
the fnH cafe, it is fclf-cvi lent ; in llie fecond, we have 
abundant evidence, that if light and heat, being gravi 
rating matter, like all other bodies, were added to, or 
ab'lra^^lcd from bodies, in fufiicieiit quantity to be fen* 
fibly heavy, the raya of the fun, ,or even the light of a 
candle, would occafion iiiHant dcilrudlion by its mere 
rnciinentiim ; iince every particle of radiated light and 
heat moves at the rate of 200, oco miles in a fecond. 

"I'liia dil'covery of Dr Herfehtrs adds greatly to the 
probability of the opinion which \vc expufTed on ano 
thcr occafion, that ine forces or powers of natural fub- 
llancca, which are the immediate caufes of the chemi- 
cal phenomena, are no way different from tlie mecliani 
cal forces which render bodies heavy, colicrtiu, elallic, 
expanfivc, &c.; in ihort, that they ate what we call a£a*le^ 
rmin^ forcu* We deduced this from the fait, that niecha- 
. nical force can be oppofed to them, fo as to prevent their 
action in circumflanccs where it would otberwife cer-> 
lainly take place. Thus, by external preifure, we can 
prevent that union of water and caloric which would 
convert it into elallic (learn. We can even difunite them 
^ again, when (team is already produced, by forcibly con- 
dcnfing it into a frnaller fpace. Now, the refrailion 
and refledlion of heat are performed according to the 
fame precife laws which wc obferve in the refrailion 
and refle£lIon of light ; and Sir Ifaac Newton has dc- 
monllraud that thofe phenomena arife from the ailion 
of accelerating forces, whofe ditc^lion is perpendicular 
• to the adling furfaces. The matter of heat, therefore, 
is like other matter in its mechanical properties ; and, 
in the oiotion of refraction, it ia aCted on and deflected, 
jufl as a piojeCtilc is adted on and dcfleded by gravity. 
It con tip lies in motion till its velocity and direction are 
changed by defleCling forces, exetted by the particles 
of the iranfparent medium or the reflecting furtacc. It 
would take up too much room, but it is a very cafy 
procefs, to demonltrate that this regular refraClion of 
heat is altogclhcr incompatible with tiic ufualiy fuppo- 
fed qotion of caloric ; namely, that it is an expanfive 
fluid like air, but incomjiarably more elallic; from which 
pr^peity*vcry plaufible explanations have been given of 
the elalticity of gafes, fleams, and fuch like fluids. E- 
very intelligent mechanician will be fentiblc, that all 
this Ibit ol chemical fcience falls to the ground, when 
it is pTOved, by exhibition of the fact, that radiate*! 
heat is rtfraClid in the fame vr^y with radiated light. 
\v'e mull look for the explanation of the immenie ex- 
ploflve force of fiihninaiing hlver, goM, 5 :c- in fjinc 


vtrv dilfLi-ent priucijjitf. fnuii thole \vhic!i a-c n.'w i.i 
vogue. \Vt appicheiid, too, tint the \.\y pii- iio nc- 
non of this iclniotioii g.Ms indieatioii «’l f\)'oes vvl-.ich 
aic fuflieienlly pow^iful lo** tlu'.. e>y! u ?il.>i : l\u hrii 
we.reflict on the allonidMig vc\n-ity ff the vjy oX ; 
on the minute fpa^c a’o g wlni'o it is vUih./i.k au I 
conflqciently the lime of aCtoju, iniuii*«. bv yr i I all 
i uaglnatuiii ; and when we comoaie t!)i I'e c’leu ud..i _ v 
with the ikfleCtion produe-ed ty |-;r.vviiy lu the in. t.ou 
of a projeCt'Ie — it i.> evident that ihj dc'h^ti-,r k i. 
rehnclion nuifl exceed the gual^tl fori.e tl.ai v^e In.c 
any knowledge of, in a gre.iter prorjortiun il. in t!.c 
weight t)f Mount /Etna exeteds that of a par’.iele of 
fand. We would deiirc Mr dc I:i I lace to lvilj:ei.d hi:i 
hopes of eflablifhitig uuiverfal fatulifn, till lie c:.n re- 
concile ihefe phenomena \,vith liis futida mental ^ 

** u/J f'irccs *whiilj arc i}\£'uj\ il from a fw^!c pAul^ wr- 
c^uri/y and cjfcnt'udly if 'tvuusfij in the in^i'ctf dap 'icatc r.i^ 
tio of the dtj'iancesd* hr can do thr:, he ha.l hctler 

dill allow, with Newton, that the of the du- 

plicate ratio for the aCiic.n of gra/iLy (!)/ wiiieii al •uc 
the folar fy'lim can be rciidead pcrm ifKiit .ind oide**- 
ly) is a maik of wildorn and lieueviilcnce. We wvml.l 
advife him to reconcile hla mind to thio ; and peihap.i, 
like the modefl and admi; u^g Newton, he may, in gviod 
time, find comfort in the ihouglit. 

It is alfo highly wortliy of ttmaik, tint this refraCl- 
ing force, alnioll inunenfe, whicli is lo plainly exerted 
between the particles of bodies and light, wluucoiift- 
derej as of the f.ime kind with thofe tiiac pioeKice elic- 
mical union, appears abundamly lulltcicrit lor exiJ. lining 
fome of the moll w'onderful plitiuuncna of clum.iiiy ; 
filch as the prodigious tUllicity of Ite.im, of guupi>\v..ier, 
and the flill more aflonifliing cxplolion ol inliiiinaiing 
gold and lilver. *Some of the phenomena of dc flecied 
light are produced by theic optical foice j aClIng rt di- 
Itaiiccs fuiriciently great to adriiitof nieiru.vmti l ; as in 
the Newtoni.in obfei valion.s on the p.dlago of light luar 
the edges of opaque bodies. 'I he Ic dt fledtioUH tiuible us 
to compare llie defleCling ioices w'uh gra\iiy. The 
rrfralliti^ force, however, is v.iflly guatv'r than ivtn 
this, as may be fecii !>y the greatLi dclUCtion which is 
produced by it ; and, being excited al mg a fpjce Iii- 
comparahly Imaller, it mull he* greater Hill, i-.'eie, tlien, 
are forces fully adequate to ilu- plicnoincn.i of fulinina- 
tion. And we would ag-iin delue Mr De l.i PKirc to 
remark that, although ihtfc exploding foicts are inc- 
flilible, their aClion fccnis to vanilh entirely bc^mid the 
limits of mathematical This is phiin fioin the 

fa6t, lliat thofe explofioiis do not projiriit the liv.gineiits 
to great dillances. T!iis r..niaikably the cafe 111 all 
the moll eminent of them. Common or nitric gunpow'- 
dcr is perhaps the only great exception ’rid^. paiilcu- 
lar ciicumftancc w*jIJ furcly fnggcll r*> llib*, tnnii'-n: a- 
n?il)fl the trip/it, r.'t ratio of the ddl«u<:c a;-, m.nc 

likely to explain the piicuomcna than his fa\oui:tc 

law. 

We trull tii^t our rr filers will not be difplcarid whh 
this fliort i.kLtch of Dr TJo SLl-cl’a diu:*>ver y^ ard the h-.v 
reiiedtions which it iiatumriy fuggeiKd to our 
Wc IliuU uot bo greaily iu)piit<.d, althjii.ii it fhocld 
produce a fort ot cciiuUi re’volulion i'l c!jt.r...i ..1 :eiencc, 
in conUfjuei.e e of new ^ onceptiims wh.hh u luay give 
us of i!iC nnien ot Indies willi h’ghl l ! l .1 I’fic 
phciKe'nena »»l thi veg^taLh: and aninn.! it in-) 

4 2 tint 
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Thetenof, that they are fufceptiWe of combination with other fiib- and was well educated, firll under his father, and after- Thon m 

hefidt*: the bpr’^» of vital air Whatever changes wards in the Leiplic iinivcrlity. At firfl he acquieiced ~ 

’ this ii'ay produce in the great rcvohilicn which has a1- in the eftablWiKd doAriiics of the fchoolr, ; hut upon 

ready taken place in chemical fcience, they will (in our reading PufTendorf’s Apology ior rtjjMiiig the Scho- 

opinkm) be favourable to true philofophy ; btcaufe Dr laftic Principles of Moials aiul Law/' hght fuddcnly 

Hei fchet’j- difc()vtry co ootrates willi otlier argiimciits buill upon his mind, and he determined to renounce all 
oi found nr^tliematical re^ifoning, to overinrn that prin- implicit deference to ancient dogmas, lie read Icd^ures 
cioV*on wh'ch De l.i l^lace hopes ro .ound his atheifti- upon the fubjert of Natural Law, firll from the text of 
cal do(^Uine of ^atc and neerflity. It contributes thrre- Grotius and atterwards from that of PufFendorf, freely 
• fore to ri’don to the face uf NStiiro that fmiling fe:i- cxcrciJing his own judgment, and, where he faw reafou, 
lure of provuVniial wisdom v^hicli Newton Ii.til the advancing new opinions. Whilil his father was living, 
hoiumr o‘ exhibiting to tin view of rational men. The paternal prudence and moderation rellraincd the natural 
hir k the f'jurce Kif li.dif •.,,*1 genial to a vail vehemence and acrimony of the young man’s temper, 

fyfttm, v/lilch hcl ‘ t ’gttli^r. in almoll tteroai oidei which was too apt to break out, even in his public lec- 
.md beaut), \}y a Inw it ;iitr:jCtion ftled‘>^d by Infinite lures, when he was left to himfelf, the boldncfs 

Wildcnn, ihc only <mc adequate to ihi*! magni/icent with which he advanced unpopular tenets, and the fc- 

purpedV vc*ity with which he dealt out his latirical ceiifurcs, 

i‘l lEVENO r (Melcluf' dec), librailan to the king fooii brought uptui him the violent refentment of iheo- 

of I'Vatice, aiul a celebrjiu d v\ itei 'f travels, was born logiaiis and proh ffors. 

at pi is in if.2i, and had icarcely gone through his An “ Introduction to PufFendorf/' which Thomas 
academicul llud.ics, when he difeovered a ftrong paflion publifhed in the year 1687, wherein he deduced the 
for viiiting fort igii coun^rie-*. At fult he faw only part obligation of morality from natural principle.?, occalion- 
of Kiirope ; hut then he took great care to procure ed great ofleucc. The ftdiowing year he beceme llill 
>.rry particular inforiiu'itions and memoirs from ihofc more unpopular, by opening a monthly literary journal, 
wlxJ^iad travelled over other parts of the globe, and which he iiitilled “ Free Tluuighu, or Monthly Dia- 
•Hit of tliol'c cumpofed his “ Voyageh and Travels."— logues on various Books, chiefly new;" in whicli h'e at- 
l le laid down, among other things, fome rules, togetlier tacked many of his contemporaries with great feverity. 
with tile invention of an inltrumeut, for the better iiiid The raillery of this fatirical work was too provoking to 

out of the longitude, and the declination of the be endured : complaints- were lodged before the ccclefi- l\ 

needle ; and fome have thought that thefe arc the btft aflical court of Drefdcn ; the bookfcllcr was culled upon 
things in his works, lince travels, related at fecond hand, to give up the author ; and Jt was only through the lu- 
ran never be thought of any great authority or mo- tcrell of the Marefchal that Thomas d’eaped puuifbment« 
ment ; not but Thevenot travelled enough to relate fome The title of the work was now changed ; but its Ipirit 
things upon his own knowledge. Another paffion in remained. A humt^ous and fatirical life of Arillotle, 
him, c<|uulJy (Irong with that lor travelling, was to col. and fevcral other farcailic papers, kept alive the flume 
Ir rt fcarce books in all feiences, clpecialiy in philofo- of refeuimcnt, till at length it again burll forth, on u 
phy, mat hematics, and hiitory ; and in this he may be charge brought againll him before the fame court by 
Lid lo have fpent his whole life. When he had the the clergy of Leipfic, for contempt of religion ; but lie 
care of the King’s libraiy, though it was one of the heft defended hmifelf with fuch ability, that none of his ad-^ 
fuiiiifhcd in Europe, he found 2000 volumes wanting verfaries chofe to reply, and the matter was dropped, 
in it which he had in his own. Udidcs printed books, A fatirical review, which he wrote, of a treatile “ On 
he bought a great r :any manufcripls in French, E^'g- the Divine Right of Kings," publifhed by a Daiiifh di* 
iifh, S.iauifh, Italian, Latin, Greek, Hebrew, Syriac, vine; “ A Defence of the Sed of the Pidiils," and 
Ar.ibic, I'uskifli, and Pcrllc. The marbles prefenied other eccentric and fatirical publications, at lafl inflamed 
to him by Mr Nointel, at his return from his embafly the refentment of the clergy againll Thomas to fuch h 
lo Coniianiiuoplc, upon which there are baa-rtlicfs and degree, lliat he was threatened with iinprifonmeiit. To- 
rnfciiplions almofl ytars old, may be itekoned efcape the florm which thickened about him, he cn- 

yuiong the cuiioliiies of hib hbraiy. He fpent moil of treated perrnlflioii from the ElcClor of Crandeiibuig, in 
hia time among ius books, without aiming at any poll whofe court he had feveral friends, that he might read 
of ti;*;uic or profit ; he had, however, two honourable private lectures in the city of Hall, 'rhis indulgence 
cmployincutb ; for he aifiilcd at a conclave held after bring obtained, Thomas became a voluntary exile from 
the death of Pope Innocent X and was the French Leiplic. Altera flioit interval, ho was appointed pub- 
king's envoy at (ienoa. He wms attacked with what lie profeflbr of jurifprudence, rirll in Berlin, and after- 
is called a How fever in 1692, and died Odlobcr the wards at Hall. In thefe lituations, he found himfelf at 
fame year, at the age of 71. According lo the account full liberty to indulge his fatirical humour, and to civ. 
given, he managed himfelf very improperly in this ill- gage in the controvcrucs of the times: and as lorj;g as 
iiefs ; for he dimimflied his llrcngth by abilinencc, while he lived, he continued to make ufc of this liberty in a 
he fhoiild have incrcafed it with h-arty food and generous manner which fubjeaed him to much odium/ At the 
wines, which were yet the more ncceliaty on account of fame time, he perfevered in his endeavours to correa 
his great age.-- Thevenoi's rravch into the Levant, and fubdue the prejudices of mankind, and to improve 
&c. were publ»fhcd in Englilh in the ycai 1^87, folio; the ftate of philofuphy. He died at Hall in the year 
they had been publiflic i iu French at Paris i66,^, folio. 1728. 

He wtotf alfo " L'Art dc Nager," the Art of Swim- Befides the fatirical journal already mentioned, Tho- 
iniiig, i2mo, 1696. ^ mas wrote feveral treatifee on logic, morals, andjurif. 

THOMAS (Chriltian) wao bom at Lcipfig 1655, prudence ; in which he advanced many dogmas contra* 
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^homas» Yj to received opinions. In his writings on pTiyiics* he 
rhor ntoii. Ijjgvts the ground of experiment and rational inveftiga- 

* tlon, and appears among the myftics. His later pieces 
. arc in many particulars inconfiftcnt with the former. — 

Hie principal philofophical works are, •• An Introduc- 
tion to Aulic Philofophy, or Outlines of the Art of 
Thinking and Rcafoning;’* Introdiirtion to Ra- 
tional Philofophy A Logical Praxis ;** Intro- 
elusion to Moral Philofophy ;** ** A Cure for Irre- 
gular Palfions, and the DoSrine of Self-Knowledge;’* 
The new Art of difcoveriiig the fecrct Thoughts of 
Men “ Divine Jimfpnidcnce “ Foundations of 
tlie Law of Nature and Nations Differtation on 
the Crime of Magic Eflay on the Nature and Ef- 
fcnce of Spirit, or Principles of Natural and Moral 

• Science;*' ** Hillory of Wifdom and Folly.** 

From the fpecimen given by Dr Enlield of his more 
peculiar tenets (for we have read none of his books)* 
Thomas appears to have been a man of wonderful in* 
conliftency in his opinions ; teaching on one fiibjcfk ra- 
tional piety and true fcicnce* and on another abiiirdity 
and atheifm. “ No other rule (he fays) is ncccflary in 
reafoning, than that of following the natural order of 
invelligatton ; beginning with thofe things which are 
bed known, and proceeding* by eafy ftepe* to thofe 
which arc more difficult.** This is pcrfedtly confident 
wuth the foundation of the Baconian logic ; and is in- 
deed the only foundation upon which a fyllem of fcicnce 
can poflibly be built. Yet could the man, who pro- 
fefles to proceed from a principle fo well edablifhed, 
gravely advance* as conclufions of fcience, the following 
abfurdities : ** Perception is a paffive affedtion, produ- 
ced by fomc external objeft* either in the iiitelledual 
fenfe, or in the inclination of the will. God is not per- 
ceived by the intellc 61 ual fenfe, but by the inclination 
of the will : for creatures aife^ the brain ; but God, 
the heart. All creatures are in God : nothing is cx 
tcrior to him. Creation is extenfion produced from 
nothing by the divine power. Creatures are of two 
^ kinds, paffive and adlive ; the former is matter, the lat- 
ter fpiric. Matter is dark and cold* and capable of be- 
ing adted upon by fpirit* which is light, warm, and ac- 
tive. Spirit may fubfift without matter, but defircs a 
union with it. All bodies confift of matter and fpirit, 
and have therefore fome kind of life. Spirit attradls 
fpiric, and thus fenfxbly operates upon matter united to 
fpirit. I'hia attradlioii in mao is called /c%'e ; in other 
hodicSf /ymj>at^y> A finite fpirit may be considered as 
a limited fphere* in which rays* luminous* warm, and 
xdtfve, flow from a centre. Spirit is the region of the 
body to which it is united. The region of finite fpirits 
IS God. The human foul is a ray fiom the divine na. 
ture ; whence it defires union with God, who is love. 
Since thce/Tcnce of fpiiit confifls in adlion* and of body 
iif*paffion, fpirit may exift without thought : of this 
kind are light, ether, and other adiive principles in na 
ture.*’ Fortunately, this jargon is as unintelligible aa 
. the categories of Kant, and the blafphemics of Spino- 
* za ; for an account of which, the reader is referred to 
Critical Philosophy in this SuppL and to Spinoza in 
the EncycL 

iograpBhal THORNTON (Bonncl), a modem poet, the inti- 
H&imafy mate friend of Lloyd and Colman, and jultly clafTed 
with them in point of talents* was born in Maidcn- 

hae, Londooi in the year 1724* He was the fon of 


an apothecary ; and bting educated at Weftminftsr 'I** 
fchool, was cltAcd to Chrill Church, Oxford, in the 
year 1743. He was lluis eight yeais fenior to Ced- 
man, who wits cleft cd off in 1751. The fnft piihli. 
cation in which he was concerned was, “ The Stu- 
dent, or Oxford and Cambridge Mifcellany,** v^hifti 
appeared in monthly numbtrs ; and was colhcktd in 
two volumes Svo, in 17 Smait was the chief con- 
duftor of the work ; but Thornton, and other wilt, ot 
both univerfiticb, Hfliiled in it. He took his degree of 
mailer of arts in 1750; and us his faiher wiflKd him to 
make phyfic hif profeffiori, he took the degree of I aelu*. 
lor of that faculty in 1754. In the lame year he 
dertook the periodical paper called The Cfiiuujif]eut ^ ri 
conjuiiftion wMth Colm?.ii, whicli they continued udk- 
ly to the 30th of September 175^. In the coneludnig 
paper, the ddFeriiit ages and puriuits of tlic two 
are thus jocularly pointed out, in the defetiptiou of il '. 
double author, Mr 'row:i. “ Mr Town is a fail, bh;tk, 
middle- fjztd, very flicrt mau. Tie wears his ovmi hiir 
and a periwig, lie is about thirty years of age (Int- 
rally thirty two), and not more than lour and-twei tv. 
He IB a liudcnc of the Jaw and a bachtlor of - 

He was bred at the univerfily of Oxford, where, hi- 
ving taken no lefb than three degrees, he lookr- down or* 
many learned profelTors as his iiiferiois : yet ^laviiip 
been there hut little longer than to take the firft dtg/cc 
of bachelor of arts, it has mere than once happened iliat 
the ctiifor general of ail England has been reprimandul 
by the ceidor of his colli ge, for neglefting to furiiiii* 
the ufual cllay, or, in the collegiate phrafe, the the.' c 
of the week." Engngtd in puriuits of this kind, ihi i- 
nel Tliorntcn did not \cry clofely follow the proieih’tM: 
to which his father dellined him, but lived rather a li- 
terary life, employing his pen on various fiibjtcls. 
the daily paper called the Public j^hhertijir^ tlur. rs 
high reputation, he was a frecujent contributor; and lu 
once had it in contemplation to treat with Mr Rich hu 
tlie patent of Covtnl Garden theatre. In 17^14, 
'i'hornton rrariicd Mifs bylvia lirathwaite, youngs!* 
daughter of Colonel lirathwaite, who had bcni gu\(-r 
nor of a fort in Airies. In 1 76<'>, cncouiagtd, I..: 
fays himlclf, by the fuccefs of In's friend Colir.an's 'I «- 
rcnce, he publilhtd two volumes of a tranllation «>f Hat:- 
tus in blank verfe ; propoling to complete the wht.h. 
it that fpecimen (hoiilci be appioved. Thclc voIuim-j 
contained fcvvii plays, of which the Cap/nr was traid 
lated by Mr Warner, who allcrwards tompleled i:ll 
that Thornton had left iinlinilhcd ; and the MenuJ* : 
by Mr Colman. The remaiuir.g are, the 
tryon^ Miles Gloriofus^ ^'InnuMmus^ ^uluLirtity J\u 'ms. 
Some parts of the remaining plays which Thuir.ioit 
had tranflated are prefervccl by his continui^ior. 'rhero 
can be no doubt that this is the bell' way of trannating, 
the old comedies* and that I'hornton was well qiiah 
bed for the talk ; but the work has never been in Ingli 
favour with the public. Yet Warburton faid of it, that 
he never read fo juft a tranUation, in fo pure and ele- 
gant a ftylc.” Thornton publilhcd in 1767, The JJ attic 
of the Wigsy as an additional canto to Garth's Hilpen- 
fary ; the fubjeft of which was the difpiiccs then iiib- 
filling between the fellows and licentiates. 

The life oi Thornton was not deilincd to attain any 

S eat extenfion: in the prime of his days* while he M/a» 
rrouuded by domeftic fclicityi the comfoita of for- 

tunc^ 
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f AM? tl'e re fncfl «)f focii-'t), III luaKh c:iine iip-^n 
Mirj; f.iiii iTKdical aid provliiL', ii*». iTu Imt, 1 ii‘ <>1 the 
^•ont III his rtoM«p/h, IViav t) 17^^, at ouiv /J4 ycai i iif 
a.'ij. liH v/'fe, a } t « 1 , aid Iwn jinvi\(.d 

hull. IKlidrs the i n i.luady nuiitior.vd, he 

v the papers in the /\dvi‘nur( r ir.avkc<! A ; ‘‘ An 
< i h to C'ctihVs day, adapted to the ancient 
Miil'i*,” a biirltfcjne pcrforniimee; “ 'Die (^xhird Bar- 
ter witli many dctachtd ifiay^ in the public papers. 
A fiw letters addrePtd to his Silvia btlbie they were 
11 .I’liul, dd’phiy p;rtat tendeinif.^, txpiclhd with frank- 
1 if- and eaie. A fmall cdilum ol hl^ woiks might, 
vnh much prnpiicty, be pu feiited to the public, before 
it fhcill be too Lite to iifctitain tluni all. Hin charac- 
ter nuiy br takin frt'rn his tpitaph, written in Latin by 
1 iM hiend Dr AVarl(.n, arid placid on his monument in 
Abbey. It is to this effect: “ His ge- 

I 'us, cultivated moil hapj ily by every kind of polite li- 
t .ialme, was accompanied and recommended by man- 
i.c'.sopen, fnjceTe. end candid. In his writings and 
toOMi ration he had a woi.dtrfnl livclincis, with a vein 
o. iih\.raiitjy peculiarly hr- own. In ridiculing the fail- 
!■ t i;l P ill, without lit fe, and with much hu- 
iMoi, he was lingularly haj^iy ; as a companion, he 
w .‘I il h*«hlful,*' 

'i'i I JNJ iJilL TI<e’t i'< pot one of the appearances 
ol I aiuic wliich Inis h) nnich engaged the attention of 
ui ir.ki- d cs lliunder. 'i he iav^gc, the citizen, and the 
Iti' jh phii, have oblVntd it with dread, with anxiety, 
o.d witli ciiiiofity; and tlu philofopher of our times 
» e.sts the others with a fmili* of condefccrdion, while he 
Jkic enjoy:: the fulkl-l iniimpli of his fuperiority. 

/Wre fotuit nr urn (c^nofeere rau/as, 

Aique nu tus unnts rt uicvitahlU julrtun 
K^ithjfcU pedihm* 

liiit though this grand plicnomcnon lias long engaged 
the curious attention of pliiloioplicrs, il is but very late- 
ly ifiat they have been able to explain it ; that is, to 
point out the more gtiieral law of nature of which it is 
.1 pariicular inllance. lidlummablc vapours hrd long 
t'lriiiihtd them witli a h i! of explanation. The difeo- 
very of gunpowder, and Hill more that of iriflammublc 
lir, gave fome probability to the exiflencc of exteiillve 

II rata of iuflainniablc vapours in the upper regious of 
I lie atmofplitre, which, being fet on fire at one end, 
might burn away in lapid fueciifion, hkc a train of 
guiipowdir. But the fmallell iuvelligation would fliew 
inch a dilfunilarity in the phenomena, and in the gene- 
i.il effeds, that this cxphu.aliou can have no value in 
the I yes of a true raturalill. Horrid explofion, and a 
bl.i!l which would, fwttp every thing from the furface 
oF the canh, muii be the effctls of fuch iniiainmalion. 
The very limited and capricious nature of the ravages 
made by iltuuder, render llieni altogether unlike explo* 
lions of elaflic fluids. 

No fv.oner were the wondc^ful efTicfs of the charged 
jrir !.) s fleftriial phial obferved, than rut began to think 
; !u t'-. of tilt’s as exhibiting fornc r« fcnibl.uicc to a lliunder- 
Uroke (fee Kf i.CTRici f v, r.'* 1 *» I ; but it was 

T ot till touard the year 17^’u that this ivfiuiblaure was 
viewed in a pi oper lijt'ht by ihe CpLbraled Fiankliii. 
In a d ffertalion wiiltiO liir.t ymr, he ddivcis his opi- 
dou at Urge, and uoiu\^ pMtk'v lu ly the following 
• it ' umltiincts of jiniilar,ii. 
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1. The colour and rrowkci' form of I’ghtnlng, per- Thunder, 

fc-ftly fiiniiar to that of a vivi'^ ilcAriial Ipaik between 
d.ftant boditj;, and uiihkt: other appearance of 

light. '1 his aiigwhv, d."iu!i(^iy, capricioiH foim of an j "riicuLui. 
elcdtrical Ipaik, and f»t f«vrkt.<l lightning, h very liiigii- 
lar. No two ui<ctih-e ipruki iiiivi t'e fame fo’m. 

I heir fliriro anglts ar^ unl-kc every appearanie of nio- 
tion th’^ough irirclilling air. Siicli motions are aKvay*j 
curvilinea). The (pack is like the fimultani-o'i. txlfl- 
ence of the liglit m all its parts ; and the fad is, ihat 
noperfon can poiitively fiyiu which diredion it moves. 

2. Idghcuiiig, like ehdrieily, always ilrikcs the moit 
advanced objeds— hills, tries, Itecples. 

3. Lightning affeds to take tlic beft cerdudoia of 
eUdriclty. Bell wires arc very frequently dellroytd by 
it. j\t l.evtii hoiife in Fifefhirc, in 173^, it ran along 
a gilded moulding from one end of the hinifc to the 
other, exploding it all the way, as alfo the tinfoil on 
the backs of fcvcral mirrors, and the gilding of fereens 
and leather hangings. 

4. It burns, explodes, and deftroys thefe condudors 

prccifcly as clcdncity docs. It dilfolvcs metals ; melts 
wires ; il explodes and tears to pieces bodies which 
contain^ moifiure. When a perfon is killed by light- 
ning, his fhocs are commonly burft. When it falls on 
a w^et furface, it fpreads along it. The Royal Willirm, 
in Louifburgh harbour, in received a thiindcr- 

Orokc, which difCpated the maintop- gallant niaii iu 
duff, and came down on the wet decks in one fpark, 
w'hich fpread over the whole deck ns a fpoui of water 
would have douc. This is quite according to tledrical 
laws. 

5. It has fometimes ftruck a perfon blind. Elc&ri- 
city has done the fame to a chicken which it did not 
kill. 

6. It affeds Uic nervous fyAem in a way refembling 

fome of the known effeds of eledricity. The follow- 
ing is a molt remarkable inftance : Campbell, 

£iq; ot buccoth, in DunbartonOiire, had been blind 
for fevcral years. The diforder was a guita ferena. He 
was led one evening along the llreels of Glafgow by 
his fervant Alexander Dick, during a terrible thunder 
Horm, The lightning fometimes fluttered along the 
llieitL' for a quarttr of a minute without ceahng. While 
this fluttering laitcd, Mr Campbell faw the llrcct di- 
flindtly, and the changes which had been made in that 
part by taking down one of the city gates. When 
the ftorm was over, his entire blindncfs returned. — We 
have from a friend another inltance, no lei’s remarkable. 

One iviihng in autumn he was fitting with a gentle- 
man vlio hal the fame diforder, iuid he obferved feve- 
ral iambiiit (iafhes iT lightning. Iheir faces were- turn- 
ed to the parlour window; ami immediately after a 
flafh, the gentleman faid to his wife “ Gv>, my dear, 
make thorn fliut the white gate it is open, you fee.'' 

The lady did lo, und rclurntil ; and, after a little, laid, 

‘‘ But how did you kuovv' tliat the gate was open V* 

He exclaimed, My Gcii ! J favv it open, aiTd tM'o men 
look iu, and go uway again,” (vvlucli 'our friend alio' ' 
hiid obferved j. The gir.tlomau, on being ilol’e que- 
ftiuned, could not rccolli^t Ivj vmg had another glance, 
nor why it had mn lurpnied him ; but ot the gliinpfc it- 
ielf he was certain, and dilciibetl the appcaiahce very 
exa^dy. 

7. Lightning kills; and the appiaiances pcrfeaiy 

rei'emble 
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reffml'.Ic thoi'c f»r a m.'»t »l lli'oke of t-lccluclty. Tlii 
miirclcfl arc dll in a of ufrFiCt rclaxatiiiii, cvci» in 

thi)lc vs’litic it i, iil'nMy otl^erwifo 

8 if. wc'll kn.iwii Ui i!citioy and to clianjje 

the polciii’y nt tlic niiiiiicrV iictdic. 

J)r I'rankl’ii waf* not contented with ilic Iiare ol fcr- 
vation of ihclc important icfvinblanct’S. lie ivail.d 
himfelf t'f many curious difevivcrics ulnVh he had made 
of <.lc<5bical la*s. In pPTt’ciilur, liavinp; oKliiv^d iVi'it 
electricity v^^as drawn oif at a jncat dillinec, and with- 
out the leaU violence of u^tiori, by a dii»n ir.U.lhc 
point, he pn'pi'fcd to philofojdicrs to erect a tail mall 
or polcnu tlie hi^dicll part f)f a hiuldiTi^’, an 1 to f.irr ilh 
the lop ol it wlili a line metalline point, piopnly inhi- 
latfi]. With a WHO Kadirp; to fii inrui.ited ap^. uatus ior 
exhihitincj the common clettncal appcaraiiccb. To the 
whole <»f this conirivai ce he t^dve the name of thutuicr- 
roJ, which if Uill it Mind, lie h.id not a pioper op- 
portunity of doing ihi^ himfelf at the limt of writing 
his (ilfrertaiion in u letter fiorn Philadelphia to the 
Roviil i^nn-itty of Liiiidon ; but the contents were fo 
Icicntihc, and fo inteieftii ;*', that in a few weekd time 
they were known over all linrope. His dire^lions were 
foliovM'd in many places, lii paiticuUr, the French 
acadcmleiim*'., ciicoiir;*-ged hy the prcfence <»f their mo- 
narch, and ilic jpirat Irtisiartion which he expieflcd at 
the repc'tilioii ol Dr rranklin’s motl inlliudivc experi- 
ments which difeovereJ and eilablilhtd the theory of 
politive and negative clc£lricity, aa it is Hill received, 
were eager to rxcctite his orders, making his grand ck- 
pciimcut, which promiitd fo fairly to biiiig this tre- 
menduus opcrniion of nature not only within the pale of 
fcicnce, hut within the management of human power. 

But, in the mean time. Dr Franklin, impatient cf 
delay, and perhaps incited by the honourable defire of 
well-deftrved fame, put his own fcheme in pra^Ice. 
His inventive mind fuggefted to him a moft ingenious 
method of prefeiiting a point to a thunder cloud at a 
very great ditUiice from the ground. This was by 
it fixing hi8 point on the head of a paper kite, which the 
wind ilrould raife to the clouds, while the wet firing 
that held it fhoiild ferve for a condu^lor of the eledri- 
city. We prefiinnc that it was with a palpiiating heart 
ih^t Dr I Vanklin, unknown to the neighbours, and ac- 
companied only by his fon, went iii^u the Helds, and 
fent up his meflenger that was to bring him fuch news 
* from the heavens. He told a perfon, who repeated It 
in the hearing of the prefent writer, that when he faw 
the fibres of the cord raife themfclvea up like hags 
brifUes, he uitcred a deep figh, and would have wi(lu:d 
that moment of joy to have been his lull. He obtain- 
ed bui a few faint fparks from his apparatus that day ; 
but returned to his houfe in a If ate of peifc£l bappi- 
nefa, now feeling th.at his name was never to die. Thus 
did the foap bubhle, and the paper kite, from being the 
playthings of children, become, in the hands of New- 
tois, and of Fratiklin, the means of acc^uiring immortal 
honour, and of doing the moil important fervice to fo- 
viiiy. * 

We may jullly coiifidcr this as one of the greateft of 
philofophical dilcoveries, and as doi:ig the higliell ho- 
nour to the inventor ; for it was not a fug^^cilion from 
an accidental obfervation, but arufe from a fcientific 
com^arifon of fadts, and a fagacious application of the 
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do^rine of pofiiive and m gqrive ch< 5 lricity ; a doeliit^C 
wholly Dr Fri.nkli ’ and the rtfnb f>f the niff dcuie 
and diicrirninaling oblci Vtiiion. li was thi*, alane that 
higgcllcd the whole ; and by explaining to his fati.sfric- 
turn the cu' ioub pvopt iiy of Ihaip p gave him the 
coprage to hiiidle the thmiijtibolt of Jove, 

It is then a point fully afeertained, that thunder and 
lightning ate llie tleCtrij fnrp and foatk, as much lu- 
pnior to our puny imil ilioTib as we can conceive from 
the imrnenfe extent of rlic Iidlninunl!, in the han.ls of 
N4iture. If, fjys Dr Fianklin, a conductor one foot 
thitk and five ftct long will piodiire fuch fnaps as agi- 
tate the whole liuiinn frame, what may vvr not expL'C''c 
from a fiirfacc of JO,OciO acrefi of ehAnfied rlom!-; ? 

H(iw loud niufl be the explolion ? how terrible the ef- 

feC^ i ? 

This difcovery immediately direded the attention of ru j 
philufophers to the Hate of the atmofphcre witli '"♦ih*? 

fpcdl to elecliicity ; and ici this alfo Dr Franklin Icil j;| 
the way. He immediately creiled his thinuhr rr-d.;' ^ 
and they have been imiiated all over the wunid, wnii 
many allerationu or improvements, according to rlie 
different views ami flcill of their authors. It is need- 
Icfs to infill here oil their coiifliintliun. "rhey have 
been deferibed in the aiiicle Elkctricity [EuiyJ.) ; 
and any perfon well acquainted with its theory, Ub laiM 
down in the SuppfLnutjiary article ELtcTRicj rv, will 
be at no lofs to accommodate his own condrib'\iou to 
hi^ fituarion and purpoits. 

Dr Franklin totik the lead, as we have already or^ 
ferved, in this examination of the cLdrical Hate of* th.c 
atmofpherc. He feldom found it without giving ih:ns 
of clcc^iicity, and this was generally negative, tiic 
PhiL Tranj. Vol. Xr.VIH. p. 358. and 785. 

Mr Canton repealed ihofe experiments, and found 
the fame refults 5 both, however, found that the eh c- 
tricity would frequently change from pofitive to iiLga-- 
live, and from negative to politive, in very fhort fpaic^i 
of lime, as different portions of clouds or air paffed the 
thunder- rod. 

We mud here remark, that our acquainlarcc with ^ 
the laws of electricity fufficimtly informs us, that theiv iiiii/vcij 
clcAricity of our thunder lod may freqiitriily bt* or a'nii 1 fx.*^ 
different kind fiom that of tlic cloud wlircli excites ihc ' » 

appearances at our apparain;;. We know that air, hi e ** J', 
glals, is a non-condu6tor; ano lliai wdicii it is brought iiito‘* ' 
any ttatr of elcdlricity, e/tl tr by commuiiicith n’ nv by 
mere indudlioii, it will rtmain in that llaic lor fomc 
time, and that it always changes its tlicf»-icity pvr jira~ 
tuw. A poluive cloud, in the liigfier rcgi(inb of the nt- 
mofphere, will render the air imnudlaiely below it ne- 
gative, and a ftratum below that politive. If the ihnb- 
der rod be in this pofiiive ftratum, it will exhiliit poll- 
live ehdlricity ; but if ilie cloud be conftderaldy ncaiLr, 
the rod, by being in the adjoining negative lliatiuTi, 
may ftiow a negative elcdlricily, which will exceed i!ic 
olitive elcdlricity which thcdiHant politive cloud woi ld 
are induced on its lower end by mere poftii .n, hdd 
the inieivtning air been away. This exctfs oF m gativc 
dedliicity mull depend on the degree in which ih* Im- 
lounding ilralum of air has been rendered iieg ifixc. if 
tliib has bren the almoft inftantaneouM of tiie rue- 
fence of the pofitivc cloud, it cannot be luukici! fb m:- 
galive as to produce negative clcdricity in the 1 n/cr 
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hy tin* iioM ,\}\(\ ct'^lly maUer^, wliirh arr ex- 

t\ t') tl fire and wjittr. 'r^jofc* two 

clcMriilf'js will he ^ijpuTite ; or when not oppofite, 
will I III he : til eitlier of which cafes, wchavc vait 

nrii'Ci- of :h iv ll.iics i\‘ fr>r flalhinp into each olltcr. 

A fiiiM-e to oiir p'Mp 'fc in, that if a lilk or linen 
cloth, iJ a downy tcxtti*'c, be moittentd or damped, 
and hung before a clear fitc to dry, the hb'es briftle up, 
and on brin.»[Irig the finger, or a mct'il kn-.d), mar them, 
they arc plainly attracted by it. We fniiiid them ne- 
gatively eledlric. This (hews that the firnplc fidution 
of water in air produces cle^ritiry. And this is the 
chief operation in Natirc coinic^ieJ with the ftate of 
the atmofpherc. It is thus that the watery vapours 
from all bodies, and panic ularly the copious exindatiun 
of plants, diTappear in onr armofphcre. 'I'here can be no 
doubt but that the opposite electricity w'ill be produ- 
ced by the prccipiiatioii of this vapour ; that is, by the 
formation of clouds in clear air. When damp, but clear 
air in one vefl'cl expari.ls into an adjoining vrflel, from 
which the air lias been exhaulled, a cloud appears in 
both, and a delicate elc^rometer is aHc^\ed in both 
ven'cls ; but our apparatus was not fitted for afcertaiii- 
ing the kind of elcAricity produced, lltie then is 
anotlier uncxpluied held of expel iment. Wo got two 
vcfTcls made, having diaphragms of thin fdk. Thcfe 
wtre damped, and frt into two tubs of water, of very 
different temperatures. Dry air was "then blown thro' 
them, and came from their fpouts fatuiated with water. 
The fpouts were turned toward each other. Being of 
very different toinperalures, the fi reams produced a 
cloud upon mixing together, and a llroiig negative e- 
ledtrlcity was produced. We even found that an elec- 
trometer, placed in a vcffcl filled with condenfed air, 
was affidied when this air was allowcvl to ru(h out by a 
large hole. 

Lafily, wc know that the tourmaline, and many of 
the columnar cry Hals, are rendered electrical by merely 
heating and cooling. Nay, Mr Canton found that dry 
air became negative by heating, and pofitive by cool- 
ing, even when it was not penuitted to expand or coii- 
tradt. 

Wlien water ir. precipitated, and forms a cloud, it is 
reafonablc to expert lliai it will have the electricity of 
the air from which it is precipitated. This may be 
various, but in general negative : For the heat by which 
the air was enabled to diitolve the water made it nega- 
tive ; and rrun h more the fii6tIon on the furface of the 
earth. But as heat caufed it to diifolve the water, cold 
will make it precipitate it ; and wc flunild therefore ex- 
pert that the air will be in the Hate in wliich it was 
when it took, up iht water. But if it be cooled fo fait 
as to precipitate it in the form of rain, or frmw, c»r hai* 
wc may expert pofitive elcrtricity. Accordingly, in 
fumrr.tr, hail fhowers always (hew flroiig pofitive tlec- 
trieity ; Co does fnow when falling diy. 

Here, then, arc copious fources of atmofpheric elec- 
tricity. The mere expanfion and condeniation of the 
air, and (lill rnore the foKition and precipitation of wa- 
tery vapours in it, a-.c perhaps Cuffirieut to account for 
all the inequality ol tltrtric Hate that wc ubfeive in the 
atmofpherc. 

The maffes of air thus d.iffcrcntly cnnHitiited arc evi- 
dently difpofed in ft rata The clouds arc feen to be fo. 
Thefc dbuda are not the ftrata, but the boundaries of 

a 


Hrata ; which, from the very nature of things, a-c in Thi.ndcr. 
differrnt ftatcb wnih refpert to the fufeeption or preci- ""v-— ^ 

pit^tion of water. When two fucji Hrata are thus ad- strata nf j 
j(»initig, they w'lll (lowly art mi c.tch other’s tempera- rl,c aimo- * 
ture, and by mixing will form a thin Hratum of cloud iph. re are 
along their mutual confines. If the one Hratiirn has^^ 
any motion relative to the other, and be in the j, ^ 

degree diHinbed, they will mix to a greater depili in , arc 
each; and this mixture will not be perfectly uniform. tr«i f^a. 

The extreme mobility of air *will greatly increafe thi^*‘‘=“^‘ 
jumble of the adjoining parts of the two 11 rata, and will 
give the cloud a greatei thicknefs. If the jumble has 
liceii very great, fo as to pufh one of tlieiri through the 
other, wc Hiall have great towering clouds, perhaps per- 
vading the whole thicknefs of the Hratum of air. Wc 
take thefe clouds to be like great hrggy bladders, fu- 
perficially opaque where they have come into cOntart 
with the^Xurrounding Hratum of air, but tranfparent > 
within. 

wind, or Hratum in motion, docs not pii(h 
all the quiefeent air before it, it generally gets over it, 
and then flows alopg its upper fide, and, by a partial 
mixing, produces a fleecy cloud, as already deCcribed. 

Wt may obfervc.here, by^the way, that the motion of 
thcfe fleecy clouds is by no means a juit indication of 
the motion of the Hratum ; it is nearly the motion cqnt- 
pofed of the half of the motions of the two. ^ 

l*his is in ail probability the ftate of the atmofpherc, Thcfe Hrs 
confiHing of (Irata of clear air many hundred yardsnhave 
thick, feparated from each other by thin fleeces of*'^® 
clouds, which have been produced by the mixture 
the two adjoining ftrata. This is no fancy ; for we ac- 
tually fee the (ky feparated by ftrata of clouds at a great 
diftance from each other. And we fee that thcfe ftrata 
maintain their fituat ions, without farther admixture, for 
a long time, the bounding clouds continuing all t,he while 
to move in different dirr^'ons. In the year 1759, duiing 
the fiege of Quebec, a hard gale blew one day frapn the 
weft ward, which made it almoft impraclicable to fetnl 
a number of provifion boats to our troops ftationtd a- 
bovc the town. While the men were tugging hard at 
the oars againft the wind, and hardly advancing, though 
the tide of flood favoured them, the French threw fomc 
bombs to dtllroy the boats. One of tjicfe burft in the 
air, near the top of it.s flight, which was about a quar- 
ter of a mile high, 'i he round ball of finoke produced 
by the cxplofioii remained in the fame fpot for above 
feveii minutes, and difappeared by gradual diffuliun. 

The lower air was moving to the ealiward at kail 50 
feet per fecund. 

Ill 1783. when a great fleet rendezvoiifed inA^eitli 
Hoads, the ftiips were dclainid by an caftcrlyjwiiKl, 
which had blown for fix wetks without inttrmiftiou. 

M’he flty was generally clear; fometimes there was a thin 
fleece of clouds at a great height, moving much more 
(lowly in the fame dirertion with the wind below. Du- 
ring the lali eight days, the upper current was from the 
weft ward, as appeared by the motion of the upper clouds. 

High toweling clouds came down ih.c river, with a little 
rain ; the ftrata were jumbled, and the whole atmo- 
fphere grew hazy and uniform ; then came thuuder» 
and heavy rain, and the wind below (hifted to the weft- 
ward. 

Thus it is fuificiently evinced, that the atmofpherc 
frequently confifts of fuch ftrata, well diftinguiihcd froav 
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each other i their appearance and pro^rrefs leave us no 
room to doiiht but that they come from dilFercut ejuar- 
ters, and liacl been taken up or forined at dillncnt 
places, and in diflerent circuniftancts, and ihertToie differ- 
ing in refpeft of their elcdrical Hates. 

The eonfequence of their contiiuiinp lonj; together 
would be a gtadual but ilow progiefs of tfieir cltdri- 
city to a Hate of equilibrium. The air Is pi. i haps never 
in a peifeftly dry Hate, and its moiHure will c.nite the 
eleftricity to diffui'e iifelf gradually. It is not bcjoiid 
the jwwer of our mathematics to afcettaui the progrefs 
t»f this approximjcion to the cleOlric equilibrium. \Vc 
lee fomething very like it in the curious experiments of 
i'eccaria with mirror plates laid together, and charged 
by means of a coating on the outer plates. Thefe 
plati s were found to coufiil of alternate Hrata of poll- 
live and negative electricity, which gradually penetiated 
through the plates, and coakiced till they were reduced 
to two Hrata ; perhaps in time the elcdricity would have 
(lifappeared eniircl) by thefe two alfo coalefcing. In 
the lame manner there would be a flow ttansfulion of 
IVrliblc elcCtricily through thefe Hrata without any fen- 
lible appearances. If any collateral caufes Hiould make 
a part more damp than the rcH, there would be a more 
brills transference through it, accompanied with hiint 
Ulrica of lambent lightning. 

But thunder requires a rapid communication, and a 
rcHoration of eledric equilibrium in an inilant, and to 
a vaH extent. The means for this are at hand, furnilh- 
ed by Nature. The Hrata of charged air are furruHied 
W'ich a coating of cloud. I'he lower Hratum is coated 
on the undcrfide by the cailh. 

When a jumble is made in any of the Hrata, a preci- 
pitation of vapour nmft generally follow. Thus a con- 
dudor is brought between the eledrical coatings. This 
will quickly enlarge, as we fee that in our little imita- 
tions the knobs of our condudors inHantaneoudy ar- 
rangniny particles of duft which chance to lie in the way, 
in fuch a manner as to complete the line of condud, and 
occafion a fpark to fly to a much greater diftance than 
it would have leaped if no dull had been interpofed. 
Wc have often procured a difeharge between two knobs 
which wxrc too far afunder, by merely breathing tlie 
damp air between them. In this manner the inietpo- 
fed cloud immediately attrads other clouds, grows rag- 
ged by ilie pafliige of cledricity through clear air, 
where it caufes a precipitation by altering the natural 
equilibrium of its elcdricity ; for a certain quantity of 
elcdricity may be nectflary for air’s holding a certain 
quantity of vapour. Accordingly we fee in a thunder 
iloriMthat fmall clouds contInuaUy and fuddeiily form 
in paiEs formerly clear. Whatever caufes thunder, does 
in fad promote this precipitation. 

Thefe ckiiids have the cledricity of the furrounding 
air, and mult communicate it to others in an oppohtc 
Hate, and within reach. They mull approach them, 
and mutt afterwards recede from them, or from any 
that arc in the lame Hate of cledricity with chemtelvcs. 
*Irleucc*tl «.ir ragged forms, and the fimilar form of the 
under furface oi the great cloud ; hence their continual 
and capricious fhiiting from place lo place : they arc 
cairicit, which give and takt between the other clouds, 
and they may Uconie Hepping Hones for the general 
dilct.arge. ‘ 

I} a fmall cloud form a communication with tic 


n 


rt 
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ground, and the great cloud be pofuive mj 
miift have a complete dil'charge, and all the c Ici t-. < hI 
pliLiiotncna, w'llh great vu’lericc ; for lliu co.uiiig id \.i- 
pour is abundantly complete lor tlic j inpjjle, Iteoji- 
li its of fmall velicics, wi ich aic lu'ir tach 

ogher for difcliarging the wlujie air that i» ia Llui’ lu- 
tesHices A phial cuatLii with .nr.dg'on is by niMUt-ii', 
fully coated. If we hold it belsvccii the tye and ll.o 
light, wc fliall fee that it on’y covtrtd v\ith a i uni'.er 
of dct.iciutl points* of ainul^am, whioii Jocks iikc a co'j- 
w^eb. Yet tliis glafs is almuJl couiplculy dilVliaigLd 
byalinglc fpaikythc reliduinn htiiig hao'd) pLicip' .hie. 

The general feene oi thunder ib the livaxensi ; ;.tid it i i- 
is by no means a frequent cafe that a dikharge is* n.;ule‘'‘ 
into the earth. The air iniervcning between the ^ 

and the lowcft coating is commonly vtiy nujch coiifit iiucKud, 
fed in coiifcqiicnce of the hills and dales, which, hy al- 
tering the currents of the winds, tofs up the inferior 
parts, and mix them with thofe tibove. This geiu rally 
keeps the earth pretty modi iii the fame ekdtiu.al Hale 
as the lowed Hratum of clouds. 

Nor aie the great tliundei Honnsin general inHanccsSWi 
of the rcHoration of equilibrium bciwicu two Hrata ini- 1 * ri/nM. 
mediately incumbent on cadi other. 'I'hey feem, for 
moll part, to be Hrokes between two parcels of air which 
are horizontally didant. 'I’his, however, wedo not affirm 
with great confidence. Our chief rcafoii for thinking 
fo is, that 111 tlicfc great Hoi ms the fpaik or ihatt of 
forked lightning is directed liorizontally, and fometimes 
is feen at once ihrungli an extent or fcveral mile*. 

The nature «)f this fpark lias not, we think, been j 
properly conlidered. Jt is iimply compaicd to a longacrmiVt of 
elcdtrical fpark, which we coi.ctive to be drawui thro'krkul 
pure air, and is coniidered as maikirig the a£iudl 
tercnce of elcdlricity from one end to the other. " 

this we doubt very much. We are certain of having th* | mir 
obierved lhafts of lightning at one and the lame inllani o tipued 
ftretching horizontally, iliough with many capricious 
zigzags and lateral Ipuitcringb, at kali live miles. We|)f 
cannot conceive this to have been ihe Hi iking diftance, 
bccaufe the greatcH vcitical diftance ol the liiata is not 
the half of this. Wc rather think that it is a iirnulta- 
ncuuB range ol difeharges, each accon paiiitd with light, 
difletcntly bright, according to the eledrical capacity 
of the cloud into which it is made ; and if there is a 
real trantfercnce of elc^tsie matter on this occafion 
(which we do not alfl'm), it is* only of a Imall quan- 
tity from one cloud to the next adjoining. This we think 
conliimtd by the found ot thunder, it is not a In.ip, 
incomparably louder than our loudtft fnap Horn coaicil 
glafg; but a long continued, tumbling, and very un* 
equable noife. Inhere is no doubt but that this Inap 
was almoft limultaneoiis ihiough the whole cxuni oi 
the fpaik; but its different parts are conveyed to our 
ear in time, and are therefore heard by us in fucceirion; 
and it is not an uniform roar, but a ruinbling uoife, un- 
equally loud, according as the different paits of the 
fnap arc indeed diflcreiitly loud. We Hiould hear a 
nolle of the fame kind if we Hood ..C one cud of a long 
line of loldicrSf who difeharged their rnuiqucts (dillei- 
tiitly loaded) in the iamt initant. When any pari of 
the fpark is very near us, and is not very ditiuie, the 
fnap begins with great imartnels, and cunt nines for 
fume tinte, not uiiliki the violent Uaii' ^ of a piece of 
ilrurg Ink ; afur which it bicomcbinorc and itiure meU 
4 R 2 low 
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loiv aa it cornea from a greater ilillanco. We t? > not, 
however, affirm, that the whole extenfive f^>ark ant! Imp 
are co exilleTit or fimultancoua. The cloud la, in all 
piohahllity, but an inJifTerent conducior, anti tvtn a 
(enriblc time may elapfe during the* propdgaiion oi the 
fpatk^ to a great dlftance. 15 eccaria obferved thisiiwa 
lint of 250 ftet (»f chain, lyirg lotjfflv on the ground, 
and confiding of mar 6ot'0 link®. Mi- ihought that il 
employed a full fecond ; but when the i fiaiu was gently 
ftretclied, llie communication ftriried inllanfaiic-ows 
Wc cannot liclp thiiiking that even the elcrtrical 
fnnp between two metal knobs is of the fame kind. 
Not a (piaiuity of luminous ratter which iflucs fiom 
the one and goes to the otlier, but a light that is cx 
cited or produced in tblkicni material intcijacent par* 


w'ater follows this dccompofition, total or partial, of 
the vital .ii*" ; and tb.e wattr sshicli we tlo oulerve to ac- 
company thunder, is no more than what we IliouM e>i- 
pe^^ fiowi tlie copious precipitation cf waiter in a cloudy 
foim. Mr Maijfrurt’s obfervationw .i-'ine ns, that the 
pariicki of a eluud arc vifulci. Iiuluil no pctfoii 
who has lo()k^d narrowly at a or han older ved liow 
large the particles a»*c of tie elnuj w-hicli foimsina 
receiver whcti we fuddeul) diminilh the d^idity of the 
air, and who ohferves In.w I'lowly thefe parliLlcs di Iljiui, 
can I'oubt of their being hollow vef'cKd. We cannot 
perhaps explain their formation; but there they arc. Wc. 
can hardly conceive ihnn receiving the roirnnetioii 
which acc<.mpinied the Inap without coll iplMig by the 
agitation. Perhaps the very celfilion 1 1 their cledii- 



ticlc.s of air or otlu r ii.ttrpi'ftd matter. The angular 
and fpulterii.’g unite incompatible w’ith the mo- 

tion of a firriplc liiminoui* point. Nay, our chemical 
knowlidge hcic coints in aid, and obliges Ub to fpccu- 
lale about the manner in which this light is produced. 
"Whtnee does it come? It may be produced by two 
knobs <d' ice. We know that water confifts of vital 
and inflan.niahle air, which liave already emitted the 
iight which made an ingredient of their coinpofition. 
'I’he (ira k therefore dots not come from tlic ice. Is 
«t then from the air? If fo, perhaps water is produ- 
ced, or nthcr fomething tlfc, for there is not always 
irflan inablc air at hand to lompofc water. Yet the 
trail! fcrti'cc of tledricily has dcct'mpofid the air, or 
} as rnbbid it of part of its light. The remainder may 
not br water; but it is no Knigcr air, h not this con- 
fiin.cd by the peculiar fmell which alw'ays accompanies 
tledlric fjiaiki? and the peculiar latte, rot unlike the taftc 
fell on the tongue when it is touched by the zinc in 
the experiments on Galvanism ? Even the fine pencil 
of light which flow'B from a point pofitively clednfied, 
appiars through a magnifj ing glafs to confitt, not of 
lun.iiujiis lii.C},, hut of lines oflumiiious points. And 
thde points aic of dilferent brilliancy ri d difl'erent co- 
lour, bdh of wlilcli are inccffimll) changing. And be 
it faither obferved, that thtlc hnc.^ arc curves, diver- 
ging from each oilier, and convtx to llie axis. This 
eiui milancc iiidicaits a nnitu.il iipuirioii, atiiing, in :\ll 
piol.abdity, fVe m llie cxpanfion ot the ?ii. And, latt- 
ly, no fpark nm light of any kind can be Cibtained in a 
{pact pcrfciil} v<nd of air. 

All thefe ciicumlt antes coi riir in explaining the na 
line nl li e (h'if'l of toikn. hghliiing. ll is a fciies of 
appearances excited in the inteiviiiing rr.edu'm, and 
which produce foire chemiial change in it. Thunder, 
when it lb Ikes a hoiile, always leaves a peculiar fmelL 
Inflainmahle all has alfo a peculiar and very^ difagree 
able fmell. The fmell produced by elcdricily greatly 
rcfcDibles the fmtU produced by ftriking two pieces of 
quartz together. 

3Dcluc*sno- Mr Diluc luppofes lhat the elt^rical fpark, as it is 
cioi of exhibited in thunder, is always accompanied by the de- 
' ^"^'^^ccmpofilion cif air now fo famihaily known, and that 
proDsule. uf deluge of vain which commonly 

finifhes the (form. But ibis is not iu the fmalltil de- 
gree probable. 1 he dtcmnpofition extends furely no 
farther then when the light is iepaiated ; and we ttiould 
no more cxptfl a deluge of rain, even if wc had iiiflam- 
mable aii ready at hai.d, than wc exie^t drops of water 
in our clcdrical txpeiimcuis. Something diiiercut from 


city may produce this ifTeCt. 'I hey will theiefon* lui 
longer floaf in the air, hut fall, and 11: iic, mk! c<»ir.c to 
the ground in rain. Wr may expeft tl is i.mt lobe 
copious, for it is llie produce of two ttratn . f diUid:^, 

It greatly contributes to the piitting an tnd to the 
itorm, by pafling through the ttiata, and helping lu le- 
llore the equilibrium. 

One may at fiitt expert tint a Tingle clap of thunder \\'| y ai.d 
will rettoic the equilibrium of any extent of clond.s, and^' w thun- 
we require an explanatuui of tiuir fiequrnt rtpciitinu 
before this is accornpliflicd. 1 hi-* is not diflli ult, 
the fart is a confirmation of the above theory, which is 
confidcrably diUtrciit from the gcneidlly iLceivtd no- /f' 

tions of the fnbjtrt. We confidcr the Itrarum of clear 
air as the charged elertiic; poiitive on one Tsde, and ' 

negative on the other, and coated wu'tli condurtin^r 
clouds. When the difeharge is made, the Hate of cltc- 
tricity is indeed changed through the whole ttratum, 
but the equilibrium is by no means completed. The 
ttratum is perhaps a quarter of a n ile in ihickuefs. The' 
difeharge does not immediately aflVrt all this ; but does 
it fuperficially, leaving the reft unbdlanced. It is like 
the rcliduuin which is left in a Leyden phial wh«n the. 
difeharge has been made by mcana of a fpaik drawn at 
a dittance. It is ttill more like the rettduunj of the dif- , 

charge of a Leyden phial that is coated only in patches 
on one Tide. Each of thcfc patches difeharge what le 
immediately iiiidcv it and round it to a certain imall 
dittance, but leaves a part beyond tigs fiill chaigtd. 

This redundant elertiicity gi?.clually diflnfes iiulf into 
the Ipaci 8 jull now difehargeci ; and, after lome conli- 
derable lime has elaplcd, anoifur dilchari'C n*hy be ' 
made. In like manner, the dtrtriciiy lemaining in the 
interior of the llrariim diflnfes iifclf, comes within the 
artion of the coating, and may be again difeluigtd by 
a clap of thunder. We have a ttill letter paialel 10 
this in Beccaria'n experiments with two or niore[pli.us 
of glais laid rogelher. After tlic lull dilrtiaigt, the 
internal fuvfaees will exhibit certain elcrtricity. Lay 
the plates together, and, after fomc time, the c^edi icily 
of the inner iurfaccs will be different, and another dif-, 
charge may be obtained. ^ 

Magneiifm affords the bell illuftration of tliis. If a 
magnet be brought near a piece of foft iron, lying be- 
low a paper on which iron filings are lightly ffrewed, 
it will inftantly induce a north pole on one end and a 
fouth pole on the other ; and this will be diffinrtly oh- 
ftrved by the way in which thek fiiii.gs will arrange 
tbemfrives. But if, inttead of foft non, we place a bar 
of hard tempered fteeli the fouth pole will be but a 


fmaU 
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Thunder fmall matter removed from the north pole ; but by con- 
tinuiuj? the magnet long in the fume place, thedilhibu- 
tion of inagnetiirn in the piece of hard ilecl will gra- 
dually advance along the bar, and after along time the 
neutral point will be almoft in the middle of the bar, 
and the fouth pole will be at the farther cad. See 
to Magnetism in this Su/>pl 
Mod thim We fhid that the clouds were the ufual feenes of the 
violent elcArio phenomena. Wc imagine that the gitat- 
tornj'np. part of the thunder llrokes wliich have been felt 
STROKES have been of the kind which Lord Mahon, now Lord 
Stanhope, calls the returning (boke. If two clouds A 
^ and B are incumbent over the plain a and b ; and if 
A be politive and B negative the earth will he main- 
^ tamed in a negative (fate at and a potitivc Hate at b. 

~ If the difcliarge be now made between the. clouds A 
and B, the eltdricity ^uil infljntly ndh up through a 
conductor at //, and down tin one h one at /v. and each 
place will have a ftroke. 'I'lit fame thing will hsppen 
if ^he negative cloud 1 > is above the pofjiivc cloud A, 
but not ii: fo g'-eat a degree ; for the negative clcdri- 
ciiy at</ will n(»w be much lefs than in the other cafe, 
bccaijie it is indiKed only by the picvalcnce of the po- 
litivc cloud A over iht nunc remote negative cloud B. 

Thi? returning ilroke explaiiib, much better than wc 
caik by any dirtd it>oke, the capricious effeds of thun- 
der A perfon at Vienna received a terrible fhock by 
having his hand on a thunder-rod during a violent ex* 
plofiMi which he faw above three miles diltaiit. Spaiks 
are obferved at thunder rods at every the moil diitant 
flaili of llghctiing. 

Iteccaria's Bcccaria has a different theory of thunder* He ima* 
theory of that the different parts of the earth are in difie- 

Mt ill? flates of eledricity, and that the clouds are tire 

refloiing conductors. But this docs not accord with 
what we know of tle&ricily. The earth is fo good a 
condu^or, that Dr Watfoii could not oblcrve any time 
loil iA communicating the ele^ricity to the dilfance of 
more 'than four miles, it is very true, that the earth 
is almoil always in a Hate of very unequa], and even 
oppofite, cleAricity in its diiferent parts ; but this 
arifes from the variety of clouds lirongly elcArihed in 
the oppofite w^ay This induces tleflricity, or diilurbs 
the natuial unifsiim diffufion of cledricity, juft as the 
bringing magnets or loadilones into the neighbourhood 
of a piece of iron, without touching it, renders it mag- 
nctical in its dift'erent parts. While they continue in 
their places, the piece of iron will be mngnetical, and 
differently fo in its differei.t parts. 

S^h are the thoughts which occur to us on this 
fuhjcn. But wc by no means afilim that we have 
givenla full account of the proceduie of Nature ; we 
have only pointed out fcveral necc ffary confequcnces of 
the known laws of cledlricity, and of its produdion in 
the atmofphere by means of natural operations which arc 
continually going on. Thefe wujl operate, and pro- 
duce an cltflrical ftatc of the atirofphcrc greatly refera- 
bling ^bat wc ohferve : and wt have (hewn, from the 
ticknowledged doArines of elcdricity, how this want of 
equilibrium may be removed* and muft be removed, by 
the lame operations of Nature. The equilibrium muft 
be rtflorcd by means of the conducing coating furnifh* 
ed by i^e clouds. But thefe mny be the lealt confidcr 
able ot Natuie’s rclourccs y and the iubjeft is flill an 


unexplored field, in ll.c tx’-'miiuiion of whii h wc* m.|y ’i'iiiinder, 
hope to make ynat pri));ie(s, in conftqueiice of our — — v— - 
daily incicalhig knoviledge of the chemical iLle of the 
atinofplierc. 

Knowlcdrc is valuable cliitHy w it is iifcfiil. Nol) i r,r It, 
man ever f;iw the pn)T)Litty of ibis apothegm inou-l it'vciu 
ftrongly tli'^ii Dr I'lankliii, orn-oi. al! dnoiidy ^ 

to il 111 the cuurfe of a lovg ami iludioiis life. How j ^ 
ever greatly v.'c may udiniie his peiicl’ation, rh n^lcr. 

and logical difcriinlir'll'vi, in i},t Ik 1 ..>s 

made in the fcunce of tlcCTiiciiy, uiul ins dileoviiv of 
the identity of clei?‘trii*ity and ihiimb r, wc mull uckm.w- • 
ledge infinitely grtater obligations to lorn fiK juiii i *t. 
in our power to wai J oil the jataU an I ttnircdy r i vi- 
table ftroke, of this awful agent iu llic hands oi [\ i. 
lure. 

Dr I'Vanklin confic’eri the earth as perfonnin.: ibc 
office of Jii'dor ni iiltormg the ckttnc t- ui.:- 

biium of the aimofiiheie, whii-h Init, been rb iiii’a! 
by tlic inceflant adiiuii ut l!;e unwcaiK’d powers id Ni- 
ture. 

He ohferves that the nfi.al rrefcicucc will ! c y lv i 
to ihcbt!l conductors. In this rifncA, a nitlal i- . i. r 
liiipafTtb the brick, iloiu, liipl)Ci. and other ir .Ui : 
which compofe our hniMiT’g*-, t;pecia!Iy whi n the) i:c 
dry, as is nfinlly the laft in the ilmridcry fi-a'ion. l!( 
thcicfore advifes us to place nittalliiic tondudiris in the 
way of the atnofplitrical elcdi icity, in thole pkiccS; 
where it is moll likely to llrike, arcl to continue them 
down to the iroill earth, at fonie diplh under the iui- 
fisce. Nay, as it has been frui it that ilnindcr haj- not 
ill every iiillance llriitk the higlnll part* of buildings, 
he advilcs to raife the mtullinc ci>nilu£lors to fomc tmi- 
Jiderable height above, the building, the more certain- 
ly to invite the eletir icily to tyke this courfe. 

To enfurc fucctfs. he obferves that the cKd'ieal j>*,, 
fhock diffipates water, a':d evm ntiallmL condin h rs, "■•r • 

when loo final!. He therefore anviiVs to nnke tin i*' 
condmJlor at leafi half an inch fijinre, none of that li/i* 
having ever been dcftroyal, though fmaller )i?.ve, cy 
the thunder ; yet evtn llitlc had cmiducltd the ihmi- 
dcr to the giound with peifid LUiy to the building. 

No part ol a coiidudlor midl tcimlicrte in the bmv!- 
ing ; for the cledricity accumulates txciidingly at ii ^* 
remote exiremiiieb of all long rod.’., auJ lei.da to lly off 
with great force, efpccially it anollur cimdiid.or is uiar. 

This aids the nccumulalion, by acquiting at its u| p- r 
end an cle^likity <»ppofitc to that of the lower end of 
the other : at.J ihis HFed, pmduced by the influciitu 
of a pcdliivc cloud, makes the uppci and iHg.il ivc cj. l 
of the lower portion of a iliviiltd condudor dia .v n i.ic 
cledricity to the lower end of the upper portion. 'Tins 
redundant cledricity, ftiongly aitraded by the iieg.j- 
live lower portion, flics ofl with great vu;K nee through 
the air; or if furrounded witli any matter capable of 
converfion into elaftic v<npoiir by hca.t, buifts it with ir- 
refiftiblc force. Thus the thunder, ading on the vane 
ipindle of St Bride's ticeple in London, Ipiung from its 
lower end to the upper end of an iron window bar, and 
burft the Hone 7n which it was fixed, by expanding the 
moifture into fteam. In like manner it burft the Hone 
at the lower end of this bar, to make its way to an iron 
cramp which connedtd the oppofite fidis ( f the Hcepic; 
from this it llruck to another cramp; and fo from 

• cramp 
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tramp to mmp, till it reach* d the gutter leans of the 
thurch, but (ling and lluuwliig off the iloncwoik in 
mjuv places. 

All intcniiplions miift thercfoic he carefully avoided, 
a- id the whole nmfi be made :\-a much as pofllble one 
coi'iiiiutd nutal rod. • 

I'ar hcr, Dr Franklin, obferving the fmgiihr property 
V h'ch (harp points pclTcfs of diawiiigoff the elortricity 
iw {’lencc, advifes us to tini(h our amduftor with a fine 
point t'f gilt copper, which canTi(»t be blunted by ruft. 
tin 4:11;; But as thiib raiting the condudor, and pointing it, 
till r lati a»^c fo many invitations to the tluindcr to take this 
efledud coi’ile ; and as wc cannot he certain that the quantity 
rriiVi '^*^ thus invited may not be more than what the rod can 

s iCLc? coiidiid witli fafety — it has appeared to l')r Wilfoii, and 
other able c'cdricians, that it will be fafer to give a- 
huiidance of condud to what ma) unavoidably vilit us, 
without inviting w^hat might otherwiie have gone harm- 
h i sly by. 

Tliis was attentively confidered by Dr Franklin, Dr 
\F;*tfoii, Mr Canton, Dr Wilfon, and others, met as a 
c<uunjiitec of the Ro)al Society, at the defile of the 
lio.ird of Ordnance, to coiitrive a coiidudor for the 
p« wcJtr magazine at Pui fleet. 

We think that the tlieory of induced elcAricity, 
fi'unded on Dr Frankliu’s chfeoveties, and confirred 
b) all the later invrritions of tbt eUdrophorus, conden* 
fer, &c. will decide this quell ion in the moil fatibfadory 
manner. 

i.c-r- ’iflc When a cloud pofitively eledrified comes over a 
4ci • n' <>r building, it renders it negatively ele£lrical in all its 
parts, if of conduding materials, and even the ground 
II on '^’hich it (lands. This tifeft is more remarkably 
a litpidn g produced if the ftiudlure is of a tall and (lender (hape> 
by a iluin- like a iieeple or a rod. Tlierefore the external ele^ri 
d«r ch ud, (-al fluid is attracted by the building with greater force 
than if it had coiifilled of materials Icfs conducive. A 
diftharge will therefore be made through it in prefe- 
rence to any neighbouring building, becaufe it is more 
eminently negative. For the fame reafon, if there arc 
two buildings equal and fimilar, one of them being a 
good conductor, and the other being a lefs perfect one* 
the pel feft conductor, becoming more powerfully nega- 
tive, the cloud will become more llrongly pofitive over 
this houfe than over the other, and the Itroke will be 
made through it. 

And rn the Mng muft obtain in a perfeA conductor 

rhniidcr continued from the top to the foundation of a houfe, 
tuilt of worfc conducting materials. The conduftoi be- 
coming more eminently negative than any other part of 
the building, the ele^ric fluid will be more llrongly at- 
tradled by it, accumulated in its neighbourhood, and 
will all be difeharged through it, fo long as it is able to 
condud. 

If the building is of great extent, the proximity of 
one part of the building to the thunder cloud may pro* 
duce an accumulation of cledlrical fluid in its neigh- 
bourhood, in ptcference to a more pcrfcA, but remote, 
conduflor. But when the diflances from the cloud arc 
not very unequal, the accumulation will always be in 
the neighbourhood of the perfed conduftor ; and this 
will determine the difeharge that way. The accumula- 
tion in the neighbourhood of the rod will be ImaU in- 
deed, when the rod is fmall ; but then it is deufe, and 
ihc vhofe of elcdric phenomena (hew that it h the 


denuty, and not the quantity, of accumulation which Thunder, 
produces the violent tendency to fly off: it is this alone ' 
which makes it impoifible to confine clcdricity in a bo- 
dy which terminates in a (harp point. 

For the fame reafon, bodies of tlie fame materials and 
(hope will iiier'rafe the accumulation in the adjoining 
part of the cloud in p oportion as they are nearer to it, 
or more advanci'l hc)ond the rcil of the building. 

And bodies of fletulcr fliape, and pointed, will pro- 
duce this accumulation in their neighbouthoud in a iiill 
more remarkable degree, and detennine the courfe of 
the difeharge with llill greater certainty. 

But it evident that a metallic rod, no higher than 
the rell of the building, may occalion an accumulation 
in the aujomirg part of a near thunder cloud fuflicient 
to produce a dilcharge, when the building itfclf, con- 
fiding of impel fedd conductors, would not have provo- 
ked tlie difeharge at all. It may therefoie be doubted 
whether wc liave derived any advantage from the con- 
duAor. 

To judge properly of this, we mull confider houfes EiTedt of all 
as they really are, confiding of different matenab, ininrerrup. 
very iiiffeicnt (hapes and fituations ; and particularly ^ 

having many large pieces of metal in their conlirudtion, 
in various pofitions with regard to the cloud, the ground, 
and to each other. Suppofe all the rell of the biyld- 
ing to be of non-condudling materials. When a pofi* 
tive thunder cloud comes overhead, every piece of me- 
tal in the building becomes cledrical, without having 
received any thing as yet from the cloud ; that end of 
each which is nearell the cloud becoming negative, and 
the remote end pofitive. But, moreover, the eledricity 
of one increaies the eledricity of its neighbour. Then 
the mod elevated becomes more (Irongly attradive at 
its upper end than it wonld have been had the others 
been away ; and therefore produces a greater accumu- 
lation in the nearer part of the thunder cloud than it 
would otherwife have done, and it will receive a fpark. 

By this its lower end becomes more overcharged, and 
this makes the upper end of the next more underchar- 
ged, and the fpark is communicated to it, and fo on 
to the ground ; which would not have happened with- 
out this fucceflion of condudors. Thus it is eafy to 
conceive, that the accumulation in thCc cloud is juft in- 
lufficient to produce a difeharge— -While things are in 
this date, juft ready to fnap, mould a man chance to 
pafs under a bell wire, or under a hiftrt hanging by a ' 
chain, his body will immediately augment the pofitive 
eledricity of the lower end of the condudor above hini| 
and thus will augnicot the negative eledricity of its up- 
per end. This again will produce the fame effed m 
the condudor above it : and thus each condu^r be« 
comes more overchaigcd at its lower end, and m^e un- 
dcrchaiged at the upper end.' Before this, every thing 
was juli ready to fnap. All will now ftrike at once. 

The cloud will be dilcharged through the houfe, and 
the man will be the facrifice, the whole difeharge be- 
ing made through his body. This needs no demonftra- 
iion for any weU-inforroed elcdrician. Thufe who have 
only fuch a knowledge of the theory as can be gathered 
from the wntings of Fricllley, Cavallo, and other po- 
pniar authors, may convince ihtniitlves of the truth of 
what is here deliveild in the folluwi^ g manner. 

In dry weather, and the mod favourable circumftan- 
CCS fur good clcdrical experiments, let a very large 

globe, 
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TJuin ’er. globe, finnr:k’ilv covered with metal, and wtll infulated, 
■"V"~^be as highly elcftriticd as poiTible, without fxpofing it 
to a rapid diflipation. To enfarc this circum^ancc 
. (which imno»-iant) let it be cleftrified till it begin# 
to fnuttor, and note the ft ate of the cleft rometer. Dif. 
charge this eleftrlcity, and cltftrify it to about half of 
tills intenfity. Provide three or four infulated metal 
conduftnrs, about three inches long and an inch diame- 
ter, terminated by hcmifpherce, and all well polifhed. 

Having eleftrificd the globe, as above >lireftcd, bring 
one of the infulated conduftora (lowly up to it, and 
note its diftance when it receives a fpark. In doing 
this, take care that there be no condufting body near 
the remote end of the infulated conduftrir. It will be 
heft to piilh it gradually forward by means of a long 
ghfs rod. Withdraw the cnndiiftor, dlfchargc its elec- 
ts iVity, rtftore the globe to its former eleftricity, indi- 
cated by an eleftrometer, and repeat this experiment 
till the greateft llriking diftaiicc is exaftly diicovered. 
Now r-t another of the infulated conduftora about half 
an inch behind the lirft, and pufh them forward toge- 
ther, by a ghfs rod, till a fpark is obtained. The llri- 
king dillance will be found greater than before. Then 
repeat this laft experiment, with this difference, that 
the two conduftora arc pufhed forward by taking hold 
of vhc remote one. The ftriking diftance will be found 
much greater than before. Laltly, pufti forward the 
two ennduftors, the remote one having a wire commu- 
nicating with the ground, till they are a fmalL matter 
without the llriking diftance; and, leaving them in this 
fttuHtion, take any little condufting body, fuch as a 
brafs ball fixed on the end of a glafs rod, and pafs it 
briftdy through between the glol^ and the neareft con- 
du.^or, or through between the two conduftora, taking 
care that it touch neither of them in the paffage. It 
will be feen that, however fwift the palTagc is made, 
there will be a difeharge through all the four bodies, 
llie inference from this is obvious and demonftritivc. 

A very remarkable iiiftance of this faft was feen at 
the chapel in Tottenham Court Road, J.ondon. A 
man, going into the chapel by the raft door, was killed 
by the thunder, which came down from the little bell- 
houfe, along the btll-wirc, and the rod of the dock 
pendulum, from^hc end of which it leaped to fome iron 
work above the docir, and from thence, from nail to 
• nail, till it reached the man’s head. 

This interruption of conduft, which is alinoft una- 
Wnwlc in the conftniftion of any builJihg, is the caufe 
of moft of the accidents that are recorded ; for when 
the c^s of thofe communicating conduftors are inclo- 
fed in InatcriHlR of lefs condufting power, the eleftricity, 
in matting its way to the next in a very denfe Hate, ne- 
ver fails to explode every thing which can be converted 
into elaftic vapour by heat. There is always a fuffi- 
cient quantity of moifture in the Hone or brickwork for 
this purpofe ; and moft vegetable fubftances coiitam 
moifture or other cxpanfiblc matter. The ftone, brick, 
or tiinbfr» U burft, and thrown to a conliderable diftance; 
of if kept together by a weight of wall, the wall is 
(hattered. It is worth remarking that although no 
force whatever feems able to prevent this cxploliou, the 
quantity of matter exploded is extremely fmall ; for the 
ilones are never thrown to a greater diftance than tlnry 
would have been by two or tmee grains of gunpowder 
properly coofiacd. 


All thefe accidents will be prevented by giving a fuf- ThuruVr. 
ficient uninterrupted conduft ; and it is proper to make 
ufe of fuch a conduftor, although it may invite many 
difeharges which would not otherwife happen. So 
long as the conduftor k fufllcitut for the purpofe, there 
fccTns to he no doubt of the propriety of this maxim. 2S 

But the moft ferious objeftion remains. As we are ^ thunder 
certain that thefe conduftors, whether raifed above the ^ 
building or not, will produce difeharges through 
which otherwife would not liave happened, and as wen m nuc 
are quite uncertain whether the quantity contained in pi dif. 
thunder cloud may not greatly exceed what the tbun- the 
dcr rod can conduft without being diflipated in 
it feems very dangerous thus to invite a ftroke which 
our conduftor may not be able to difeharge. In par- 
ticular, it is rcafonable to believe that the ftrata of 
deftriHed clouds which come near the earth lofe much 
of their elcftricity by pafliug over the (harp points of 
trees, &c. while thofe which are much higher may re- 
tain their elcftricity undiminilhed, and pa|8 on. May 
it not therefore happen, that our conduftor will invite 
a fatal ftroke, which would have gone harmliTsly by ? 

The doubt is natural, and it is important. 

Let us fijppofe a very extenfive and highly eleft ri- 
fted cloud, in a poftlivc (late, to come within fuch a di- 
ftance from a building as ju^ not to Jlrile it, if un- 
provided with a condufti)r, but which will molt cer- 
tainly ilrike the fame building furni(hed with a con- 
duftor ; and let the eltdlricUy be fo great that the 
conduftor (ball be diffipated in fmoke before even a 
fmall part of it is difeharged-— What will be the fate of 
the building? We believe that it will be pcifeftly 
fafe. 

However rapid we may fuppofe that motion by which 
deftricity is communicated, it is ftill motion, ami time 
eiapfes during the propagation. The cloud is d; ft. bar- 
ged, not in a very inftant, but in a very (hort lime. 

Part of the cloud is therefore difeharged, while it c":- 
plodes the conduftor, and the deftricity of the rLmaia- 
der is now too weak (by our fuppofilioii) to ftiiko the 
building no longer furnilhed with a conduftor. TlnV. 
muft be the cafe, however large and pow'crful the tloorj 
may be, and however fmall the conduftor. 

But fuppofe that tlie cloud has come fo near as to 
ftrike the building unprovided with a conduftor, 'l lun 
as much will be difeharged through the buil ling ru. it 
can conduft; and if the qiiautiiy he tijo great, th:; 
building will be dellroyed : but let a conduft ur (th / 
infuflicient) be added. 'I'he dil'chaigc will he m i ic 
through it as long as it lafts, and the rtn.aind.r ouU' 
will be difeharged through the houfe, furi-ly vi iih mucli 
Icfs danger than before. 

The truth of thd'e couclunons from theory is fully 
verifjtd by faft. When the church of ’Nt wbury in Ntw 
England was llruck by lightning In 1755, a lyrll uirr, 
no bigger than a knitting needle, conducted the 
dcr with perfeft fafety to the building as fir ch’w n t’.*' 
lleeple as the wire rcvichetl, though the lUoke w^i, *0 
great that the wire had been exploded, and pan of 
it lemained, but only a mark along the wall occahoiicd 
by its fmoke. P'rom the lerir inarioii of the wir^- to tl.c 
ground the fteeplc was exceedingly (haUrred, a:vj Itorn 
of great weight were thrown out from the foiiudau*^!! 

(where they were probably moifter) to the dilUucc ot 
20 and 30 fccU 


AuoUi^; 
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ririn jrr. ^ • Another remarkable indance happened In the fum- 
' » xner palace at St PeterAurg, A Heyduk and a folciicr 

of a foot regiment were ftanding centinela at the door 
of the jewel-chamber : the Heyduk, with hia feimitar 
reding on his arm, was carelcffily leaning on the folciicr, 
who* had hia mufket fhoiildered. Both wc»-e ftnlfck 
down with lightning ; and the foldier was killed, his 
left leg fcorched, and his Aoes burft. The Heyduk 
had received no damage, but felt himfelf tripped up, as 
if a great dog had run agpiinft him. A narrow Hip of 
« gold lace, which was fewed along the Team of his jacket 
and pantaloon breeches, reaching to his (hoes, had been 
exploded on the left fide. This feema to have been his 
protc'Aion. In all probability, the ftroke came to both 
along the miifltet ( or perhaps to the Heyduk along the 
feirnitar). f'he Heyduk had a complete, though in- 
fuTcient, conduvlor, and was fafe. The foldier had 
not, and wa. killed. The pufh felt by the former pro- 
bably arofe l^’orn the exnlofion of the lace. 

It feema therefore plain that metalline condu^ors 
arc ribvav^ a protec^b'on ; that advancing them above 
the building, incrcrifes their protection; and that point- 
ing ilr.m may forrrtiincs enal>Ie them to ditninifti a 
llroke, by cllfchaigitig part of the ilcAn'cIty lilently. 

Dr Franklin h \viug formed all his nolions of thun- 
der from his pre-cllablilhed 'hcory, and having feeii the 
principal phenomena fo conformable to it, was natu- 
rally led t<i expetd this conformity in cafes which he 
could not cafily examine precifi ly by experiment. Ac- 
cordingly. in hl^ friV differtatlon, he athimed that a 
line point always difeharge ^ a thunder cloud filcntly, 
and at n g • at dfilanoe. 'lie analo mas experiments in 
artificial elcdricity are fo beautiful and fo ptrfpicuous, 
thet this confidence in the protecting power of fine 
points is not farprlling : and this conhdence was ren- 
dered almolt complete by a moll fmgular cafe which 
fell iimler his own obfervatiou He watj awakened one 
night by loud cracks in his Hair caf , as if fome perfon 
had ^?cen laHiing the wainfcoating with a great horfe- 
w’mIu. He thought it fo, and got up in anger to chiJc the 
idle fool. Oil It)oking out at his chamber clour, he faw 
that the dlllarbance proceeded from cledlric explofions 
at {nme interruptions of his conduftor. He faw the 
elci'Iricity pifs, lometlmcs in bright fparks producing 
thofe loud thwacks, and fometimes in a long continued 
flrcamof denfc white da/ 7 ding light as big as his finger, 
illuminuingthe ftair-cnfe like funniine,and making a loud 
noife like a cutler's wheel. Hid the cloud (fays he) le- 
tained all this till it came within flriking diltancr, the 
c'onfcquenccs would have been inconceivably dreadful. 
Vet not long after, this he found that he had been in a 
miHakc; for the houfe of Mr Watt in Philadelphia, fur- 
niAcd with a hm ly pointed condiidlor, was Hruck by 
a terrible dap of thunder, and the point of the con- 
du£lor was melted down about two inches. This is 
perhaps the only inflance on record of a finely- pointed 
t'ondu£lor being ilruck. The board room at the pow- 
der magay/.ue at Purileet was indeed Hruck, though 
provided with a rondn^or ; but the ftroke was through 
another part of the building. St Peter's church, Corn- 
hill, has been eight times ilruck between 1772 and 
1787 ; while St Michaei's, in its neighbourhood, and 
much higher, has never had a ftroke ftnee 1772, when 
it was furnifhed with an excellent pointed condufHor by 
Mr Nairne. 


Dr Franklin having feen the above esccpiion to his Thunder, 
rule, and rcflefled on it, acknowledges that there are 
cafes where a pointed cimdudor may be Ilruck, vix. ^ 
when it ferves as a lleppiag Hone, to cumphtc a canal of concludlor 
conveyance already near completed. A /mail cloud may 
may fometimes ferve as a ftepping flonc (like the man 
coming under a luftre) for the ilcdricity to come * 

of a great cloud, and difeharge through the pointed cori- 
dudor. Whenever it comes to the f«.riking diftaace * 
from the condudor, it will explode at once ; whereas 
the great cloud itfelf mu(t have come nearer, and had its 
force gradually diminiAed. It it remarkable that a point, 
employed in thid way in artificial cledricity, mud be 
brought nearer to another body than a ball need be, 
before it can receive a llroke. The difference is about 
one third of the whole. Nairne found, that a ball one 
nine tenths inches in diamticr, exploded at the dillance 
of nine inches, and a point at fix inches dillance. 

We mull alfo obferve that a pointed conduiflor can 
have no advantage over a blunt one in the cafe uf a re- 
turning ftroke ; which is perhaps the moll common of 
any. This depends on another difclnage, which is made 
perhaps at a great dillance. I'his was moft diftindly 
the cafe in the inflance mentioned fome time ago, of 
the perfon at Vienna who had a Aock from a thunder 
rod by an txplofion far dtftant. This thunder rod /^ras 
a very fine one, fu^-niftied with five gilt points. 

Still, however, this property of Aarp points was great- 
]y over-rated by Dr Franklin, and thofe who took all bn over-^' 
their notions of eleAriciiy from the fimple difeoveries th^ 
of his fagacious mind. Unfortunately Dr Franklin gj 

not cultivated mathematical knowledge; and, « w ca- 
ger after difeovery, and ardent in all his purfuits, his 
wonderful penetration earned him through, and feldom 
allowed him to reft long on falfe conclulions. He was 
certainly one of the greateft philofophers ; and a little e- 
nidition would perhaps have brought him fide by fide 
with Newton. It was referved, however, for Lord C. 
CavendiA and for .fpious, to fubje£l the inveftigations 
of Franklin to number and meafure. By ftudying what 
they have writlcyon the fubjed, or even the view which 
we have given of their theory in the article Electri- 
city f SuppLJ, the reader will be fully convinced, that 
a point has little or no advantage over a ball, with re- 
fped to a thunder cloud wliich is brought to the thun- 
der rod by a briA wind ; although, when it comes flow-, 
ly up during nn almotl perfect calm, it may difehatg;; all 
that can be difeharged without a fnap. The conmpii- 
tion in a point is indeed very great, but the quantity 
conilipatcd is moderate; and therefore its'^adion, ttt any 
confiderable diftance, is but 1 lifting. All this h fully 
verified by Dr Wilfon's judicious experiments jin the 
Pantheon. He had a prodigious quantity of eledrifi- 
ed furfacc fiifpended there, and made a pointed appa- 
ratus come to its flriking diftance w'itli a motion which 
he could regulate and meafure. And he found that 
with the very moderate velocity of twelve feet iu fe- 
cond, he never failed of procuring a very fmar^t ftroke. 

The experiments made in the ufual way by the parii- 
fans of Aarp points (for it became a matter of indecent 
party) were numberlefs, and decidedly in their favour. 

The great and juft authority of Dr Franklin, who was 
one of the committee, procured them ftill more confi- 
deration, or at leaft hindered people from feeing the 
force of Dr Willbii's reafoning. It is fomewhat fur- 

prifimr* 
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Tfenn(!cr. prifing, that Dr ^Yilfon, aVjver of mnihcmallcalliMni- 
ing, and a gotjtl iiidge> as a|r^>carR from his puhlicarion 
of the pioera of Mr Robins, did not himfelf fee the full 
force of his own experiments. He h-id not furely flu- 
died cither ^-piniis or Cavendifh. He Indeed frequent- 
ly fjys, lliat the ftatc of the eledricity in a thunder cloud, 
and i:i coated glafi, is exceedingly diffcreni; and tliat the 
firll extendii its fcnfiblc influence much farther tli.in the 
laft, when both have the fame quantity of elect licity. 
J\ut he feems not to have formed to hindeif any ade- 
quate notion of the difference. Had he done this, he 
M^ould have Ren that he has difpofed his great eledii- 
/led furface very improperly. It fhould have been col- 
lected much tiearcr his pointed apparatus, that ihia 
might, if poflible, have been within the fphert of at- 
t tad Ion of every part of his artificial cloud. He would 
then have found rcfults, fome of which would have been 
much more favourable to his own general opinion, 
while others would have exhibited the peculiarities of 
the fharp point in a more fliowy manner than any thing 
we havt feen. 

Thunder Rcafoning from the true theory of -coated glafs, we 
cloud \ cry (hall learn that, when the glafs is exceedingly thin, 
uiilifrcco^t the accumulation of eletlricity, or the charge, wiH be 
cdglals; . exceedingly great ; while the external appearance, or 
' apparent energy, of the clcAncity may be hardly fen- 
* fible, and will extend to a very fmall difiance. Thus, 
a circular plate of coated glafs* fix inches in diameter 
and one twentieth thick, when electrified fo as to make 
an clcdromcttr diverge 50 degrees* contains acbout 60 
-times ax much elcdt icily as a brafs plate, of the fame 
eliameter, iledrified to the fame degree ; and thefc two 
will have the (ame influence on an eledrometer placed 
nt a diflance from them, and will give a fpark nearly at 
’ -the fame dilUnce. The fpark from the coated glafs 
will be blight* and will give a (hock ; while that from 
the brafs pUte will be trifling. The caufe of the equa- 
lity of influence is, that the pofitive elcdricity of the 
one fide of the coated glafs is almofl balanced by tlie 
sicgative eledricity of the other fide, and the unbalan- 
ced part is about ^V^h of the whole. If we now take a 
brafs plate of 461 - inches in diaiifiecer, and eledhify it 
to the fame degree with the coated glafs, we fhall find 
that it will require the fame number of turns of the ma- 
chine to bring it to this ftatc, or to charge the coated 
^ glafs. .They contain the fame quantity of elediricity, 
anl the fpark of both will give the fame fhock. But 
.|hi\largc plate will have a much wider influence : a 
■ pemn coming within ten feet of it will fee his hair bend 
towidds it, and feel like a cobweb on his face. 

And the It may be farther demonftrated that the power of 
iuflueure of,a polijt to abftrad the cledtricity to a given degree from 
AarpiJointi^j^^ large plate, is vaftly fmaller than its power to ab- 
H tr ing. degree from the coaud plate. This 

SuppL. VoL. LL Part 11. 


Is different In the dllfLien^ tk i^iecs of the abll;:u"cIon, an 4 'R' 
cxinnot be expreffed by any ^)ru; number. w— 

All thefe conlideraiioiij taken together, fliew us that 
the pointed concludtor his little advantage* i)vcv the bill 
in the circumllance abov»; nientimucl. It ha?, however, 
an Advantage, and thcrefoie ibiMild be (mploye-l ; aand 
ill the cafe of a calm, or very gcutic prv^grtfs of the 
thunder cloud, the advantage may be vciy great. 

Thus we think the qucltion derided ; and the only 
remaining confidcration is the quantity of nict^dlio con-ii,c a\u\ 
duff that fliould be given. Prudence teaches us not tn'u M'uurul 
fpan', efpecially in very lofty buildings i'he i’‘>nd\ic- 
tor on the dome of St Paul’s in I.ondon coniWls of loiirj' .j 
iron ftraps, each four inches broad and one half an incUfecurlty. 
thick. This condud^or was once made red hot by a 
thunder ftroke. No inftance has been found of a i(\l 
one half an inch fquare being exploded. I'he accidLiii 
at Mr Walt's houfe in Philadelphia is cutious. 'I'he 
brafs wire which terminated the rod had been ten inches 
long and one-foiiith thick at the bafe, and two one-halt 
inches wxre melted It was unable, therefore, to con- 
daSt that ftroke when its diameter was lei's thuu onc- 
fixteentli of an inch 

We recommend lead or copper in prefertnee to iron. 

Iron waftes by ruil, and by exfoliating retgins water, 
which may he dangerous by its expaiihon. A ft rap of 
lead, two inches broad and one fourili thick, llapled 
down to the roof or wall with br<ils ftaples, f. cures us 
from aH rilks from neglctl. An iron rod, or one faf- 
tened with iron cramps, icquires frequent iufpeclion, to 
fee that nothing has failed or walled by ruft. 'PKc 
point or points ihould furely be copper. It would be 
very proper to coimett all the leads of the lidges, gut- 
ters, and fpoiits, with the condu 6 tor, by llraps of lead. 

This will greatly extend its prote^ion. 

A great extent of building is not fufiiclently fecured 
by one condudlor. And a powder magazine ftiuuld have 
fome ereded round it at a di (lance on malts. 

Jifaxtmj in a Tkumltr Storm, 

Avoid being under trees— but be near them : do not 
avoid rain. When in a room, avoid the fire-fidc, which 
would bring you into the neighboiirliood of the highcll 
part of the houfe, via. the tlick of chimney?. The bcll- 
wu're, the gi ate, tlie fire irons are bad lu ighbonrs Nay, 
the foot of llic chimney is not a good one, tipecially if 
it has ever caked together by burning (s). Goto 
the middle of the room, and fit down, if not near a 
lujhe, or any thing hanging from the ceiling, /wold 
mirrors, or gilded mouldings. 

7HVNj>Eit Clcnjdt, ill phyliology, arc thofe clouds 
which arc in a ftatc fit tor producing lightning and 
thunder. See the preceding article. 

4 « THUS, 


(a) sin the terrible thunder ftroke on Leven Houfe in Scotland, the two great ftreams of cleftricity had ta- 
*lcen the courfe of the vents which had been moft in ufc, but not to get at the iron wo k, for it ha ! branched 
off from the vents, at a great diftance from the bottom. The chief condu^ors throiigh the building had been 
various gilded mouldifigs, gilded leather hangings, gilded Ikrccns, pi^Uiie frames, and ti c foil of mirrors. In this 
progrefs the fteps have ^endo many, and fo capricious, that no line of progrefr can be traced, accord n g to 
any prihciple. The thunder feems to have electrified at once the whole of the leaden roof, and, befi Uo the 
two main tracks along the vents, to have afterwards darted at every metal thing in its w;iy. i'he -joint 

of the track was a leaden water eiftern i which| however, received no damage ; but a thick ftoue wall was built 
, through to get at it. 
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THUS, in rea-Ianguage, a word ufcd by the pilot TILLANDSIA, the /arge barren wild pine of TiilanJ^ 
ricrrA del the hclmfman or ftcerfraan to keep the fliip the Well Indies ; a geniii of the monogynia order, be- II 

Feugo. *” prefent iitiiatioO whf.t failing with a fcant wind, longing to the hcxatulMU cljf;? of plants. It is called 
^ fo that flic may not approach too near the dit-c/iion of Cjragatua by Fatht-r Plumier, and in a paralitic plant, 

the wind, which would fhiver her fails, nor fall to lec- and ought perhap<4, in ftri (51 propriety, to be denomina- 
wai^d, and run fartlicr out of her coutfe. * ted an iviuatic : for although it is fufpended ni the air 

TIBKRIAS (anc. geog.), the lafl town of Galilee, among the branchcn of lofty trees, to whofe Urughs it 
fituated on the foulh lidc of the lake "riberlaa ; built by is faitened by its numerous roots ; yet it is not indebt* 

Herod the Tctrarch, and called Tif>tr 'i,is in honour of ed to thofc Ix^iighs. like the miiletoe and other parafitlc 
the Emperor Tiberius; diflant 30 11 idia from Hippus, plants, for nourifhmciit, but merely for fupport ; pro^ 

60 from Gadara, and 120 from tSevthopolis : whence vident Nature having, in a very extraordi nary mnniicr, 
it appenrs to have bren at no great diilance from where fupplied this with other means to prefer ve its exiilence: 
the [ordan runs out of the Inke. It is a number of For the leaves, which much refcmhle thofe of the pine- 


times mcntr.med by St John the Evangelift. Pliny places 
it on the v-'eft extremity of the Lke, commending the 
falubrity (>f its hot walevs. Jerome fays, the ancient 
n.^me was ; which, if true, will account for 

the nanu- of the lake. 

TIEKRA DEL Foe GO, fevcial iflands at the fouth- 
ern extremity of America. They take their name from 
:i volcano on »hc largeft of them. They are all very 
barren and ii.nuntahious ; but from what Mr Forfter 
fays, in Iris Voyage to the South Sea, the climate docs 
not appear to be fo rigorous and tempeftuous as it is 
reprefented in Anfon’s Voyage. Upon the lower grounds 
and iflands, that were flu'ltered by the high mountains, 
Mr Foriler found feveral forts of trees and plants, and a 
variety of bird». Among the trees was Winter’s baik- 
tree, and a fpecics of arbutus^ loaded with red fruit of the 
fize of final] cherries, which were very well tailed. Jn 
fomc places there is alfo plenty of celery. Among the 
birds was a fpecies of duck, of the fize of a goofc, which 
ran along the fea with amazing velocity, beating the 
water with its wings and feet. It had a grey plumage, 
with a yellow bill and feet, and a few white quill fea- 
thers- At the Falkland iflands it is called a loggerhead^ 
duck. Among the birds are alfo plenty of geefe and 
faJeors. I'hc rocks of ferae of the iflands are covered 
with large mufele niells, the fifh of which is well fla- 
voured. The natives of this country are fhort in their 
erfons, not exceeding five feet fix inches at mod, their 
cads large, their faccb broad, theit cheek bones promt* 
nent, and their nofes flat. They have little brown eyes, 
without life ; their hair is black and lank, lianging a- 
bout their heads in diforder, and hefmeared with train- 
oil. On the chin they have a few draggling fhort hairs 
tndead of a beard. I'he whole afTcmblage of their fea- 
tiires forms the mod loathforne pidure of mifery to 
which human nature can podibly be reduced. Thofe 
which Mr Forfler faw had no other clothing than a 
(mall piece of feal fkin, which hung from their ihouldtrs 
to the middle of their back, being faftened round the 
neck with a firing : the red of their body was perfedly 
naked. Their natural cblour feems to be an olive brown,, 
with a kind of glofs, refembling that of copper ; but 
many of them difguife themfelves with dre^s of red 
paint, and fometimes, though feldom, with white. Their 
whole charadcr is a drange compound of ftupidity, in* 
dtflcrence, and inadivity. They have no other arms 
than bows and arrows and their inftrurocDts for fl(h« 
ing are a kind of flfh'gfgs. They live chiefly on feals 
flefh, and like the fat oily part moft. There is no ap* 
pearance of any fubordination among them ; and their 
node of iife approaches nearer to that of brutes than 
that of any other nation. 


apple, but are larger, fuiround this plant in a cfivular 
manner ; each leaf being terminated nc.ar the dalk with 
a hollow bucket, which contains about half a pint of 
water. It is by thefe numerous fmull refer voirs of wa- 
ter that the roots, as well as evciy other part of this 
plant, are fupplied with nonrlfhment without the help 
of any earth. The flourllhing condition of this plant, 
as well as the great growth of fig-trees, upon baireii 
rocks, (hews tliat water is of greater ufe to vegetation 
than earth. 

One contrivance of Nature in this vegetable, fuya 
Dr Sloane, ii truly admirable. The feed is crowned 
with many long downy threads, not only that it ftiay 
be carried everywhere by the wind, l>ut that by thofe 
threads, when driven through the boughs, it may be 
hJd fk.d| and flick to the arms and prominent parts of 
the barks of trees. .Srr hioa SM it fprouts or germinates, 
although it be on the under pa.^t of a bough, its leaver 
and flalks rife perpendicular or eredl : if they affumed 
any other direction, the ciftern or refer voir juft men- 
tioned, made of the hollow leaves, could not hold water, 
which is neccifary to the life and nourifhmcnt of the 
plant. In fcarclty of water this relervoir is ufefii), not 
to the plant only, but to men, and even to birds and 
all forts of infects, which come thkher in troops, and 
feldom go away without refi^fhment. 

'Fo the fame purpofe, Dampter, in bis Voyage to 
Campeachy, relates, ** that the wild pine has Icavea that 
will hold a pint and a lialf or quart of rain-water, whicb 
refrcflies the leaves, and nourifliea the roots. When we 
find thefe pines, wc flick our knives into the leaves, juif 
above the root ; and the water gufhiug out, we catch 
it in our hats, as I myfclf have ncqucntly done, totaiy^ 
great relief.'^ ( 

TIMJEIUS, a Greek hiftorir.n, the fon of Ar^lrli- 
nicus, who was eminent for his riches and ex^leiit 
ualities, was bom at Taiuoroemum in Sicilyf and 
otirifhed in the time of Agathocles. He wrote feve- 
ral books, and among the reft an hiftory of h^s own 
country ; but they are all loft. 

T1M.SUS, a famous Pythaj^orean philofopher, was 
born at I«ocres in Italy, and lived before Plato. There 
is ftill extant a fmall treatife of his on Nature and the 
Soul of the World, written in theDoric dialed. This 
treatife, which is to be found in the works of Plato, 
fumifhed that great philofopher with the fubjed of hla 
treatife intitlcd Timdm, 

TINNING, the covering or lining of any thing 
with melted tip, or with tin reduced to a very fine leaf. 
Lookiog-glafles are foliated or tinned with thin platea 
of beaten tin, by a procefs defcribed under the litleTo- 
liot & mg , EncycL 
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Tinnififr* Kettles, fauce-pang, and other kitchen utenfils, which 
■'are ufually made of copper, are tinned by tlic following 
procefa : The fnrfacc to be tinned, if of new copper, 
fhould hril be cleaned or fcoured v/ith fait ar'd fulphu- 
* ric acid (vitriolic acid) diluted with ivater. This, hcjw- 
cver, is not always done ; fome workmen contenting 
themfelves with fcouring it with fund perfcAly dry, or 
with fcales of iron. Powdered rofin is then ilrewed 
^ over it ; and when the veffcl ar utcnfil is confidcrably 
heated, melted tin is poured into it, and rubbed with 
flax coiled hard over the* furface to be coaled. I'his 
till may be either pure, fuch as chat known by the name 
of grain'tin ; or a compoiition confiding of two parts 
of tin and one of lead. For very obvious icafnns, we 
fliould certainly prefer the pure tin ; but the generality 
of woikmeii give the preference to the compoiition, be- 
cauie tlie furface coated with it appears more brilliant. 
The tin is not always put into the veflel in a liquid 
Rate ; for ftmie workmen drew it in frnall pieces over 
the furface to he coated, and then heat the vedel till 
the tin melt, when they rub it as formetly. 

In tinninfr old vcffcls which have been tinned before, 
the procefs is fomewhat different. In thefe cafes, the 
furface is firft feraped with an indriiment proper for 
the purpofe, or fcoured with the fcales of iron, which 
be always found in a blacklmith’s Hiop : it is then 
11 tewed i)ver with fal ammoniac in powder, indcad of 
rofiti, or an infuiion of fal ammoniac in dale urine is 
boiled in it till the urine be evaporated, and it is then tin- 
ned with pure tin ; the compofition of tin and lead be 
ing in this cafe never ufed. The tin, while liquid, is 
rubbed into the furface with a piece of fal ammoniac, 
jfidead of a bundle of flax. When iron vcdels are to 
be tinned, they are Grit cleaned with muriatic acid, af. 

. ter which the procefs is the fame as in the tinning of 
old copper. 

In the year 1785, Mr John Poulain of Mortlake, 
Surrey, obtained a patent for the difeovery of a new 
compofition fur tinning vcfTcls, efpecially fucli as arc 
ufed for culinary purpofes. I'his compofition conlitts 
of grain- tin one pound, good malleable iron one ounce 
and a half, platinum one drachm, filvrr one pennyweight, 
gold three grains : the whole mud be well fufed toge- 
ther in a crucible, with one ounce of pounded borax, 
and two ounces pounded glafs, and then catt in fmali 
ingqti. The compofition, to be fit for ufe, mud bi? 
^easd and put in a metal mortar, alfo heated over a 
fire,knd well pounded with a heated metal pedle ; when 
Veil pounded, make an ingot of it, by putting it 
on tnk fire in a mould made of iron plate, in which 
mould the compofition mud be well dirred and let to 
cool ; then it is fit for ufe. To apply the compofition, 
fird tiiy the utcnfil or veflel with grain- tin and fal am* 
moniac, as is ufually done in the common way of tin- 
iiii^ ; clean well the tinned part of the metal utcnfil or 
veflel, and then apply a coat of the compofition with 
fal ipnmoniaCf as is ufually done in the common way of 
tinning ; and when the compofition is well fpread, let 
it pool I sthcD make it a little red-hot in all its parts, to 
neal it, and plunge the metal utcnfil or veflel, while yet 
hot, in cold water ; then, with a (harp feraper, ferape 
and rub off the rough or grunwus particles of the com* 
pofition applied on the metal utcnfil or veffel, and fcour 
it well with fand. The fame operation mud be re- 


peated for every coat of the compofition that is applied; Tinning 
two coals of the compofition are quite fufHcient for ciJ* ■' 
liiiary utenfils or iclfds, and a thin coat of grain- tin ’***^*' 
may be applied over the lad coat of the compofition, 
to fmooth it. The author adds, that his compofition 
ma^ be employed fot covering or plating the furfaces 
of all materials made of copper, brnfo, iron, and dlhcr 
metals or mixtures of metals, and that it (hould be ap- 
plied with a charcoal fire in preference to any other 
fire. All this may be true, and it may be a very va- 
luable coating to copper ; but the fcarcity, high pi ice, 
and infufihillty of platinum, mull for ever prevent it 
from coming into very general life.— We think that 
even the Enambllisu of Vtjftls for the Khihen nmft he 
more common. See tliat article in tin’s Supplnmnt. 

The following procefs is Icfs cxpeiifivc, whilil the 
coating given by it is exceedingly durable, adds ftrength 
to the copper veflel, and fecurcs it much longer than 
the common tinning fiom the a6^ion of acids: 

When the veflel lias been prepated and cleaned In the 
ufual manner, it muft be roughened on the iiifide by 
being beat on a rough anvil, iu order that the liiniing 
may hold better, and be more intimately connected 
with the copper. The procefs of tinning uuifl then l)c 
begun with perfcdlly pure graitied tin, having an addi- 
ction' of fal ammoniac in/lead of the common coiophoniiim 
or rcfin. Over this tinning, which mull cover the copjHT 
in an even and uniform manner throughout, a fecond 
harder coat mufl be applied, as the firll forms only a 
kind of medium for connedtng the fecond with the 
copper. For this fecond tinning you employ pure 
grained tin mixed with zinc in the proportion of two 
to three, which tniifi be applied alfo with fal ammoniac 
fmooth and even, fu that the lower ftratum may be en- 
tirely covered with it. This coating, which, by the 
addition of the zinc, becomes pretty hard and folid, is 
then to be hammered with a fmoothing hammer, after 
it has been properly rubbed and fcoured with chalk and 
water; by which means it becomes more folid, and ac- 
quires a fmooth compact furface. 

Veflcls and utenfils may be tinned in this manner on 
both fidcs. In this cafe, after being expofed to a fuf- 
ficicnt Jieat, they mull be dipped in the fluid tin, by 
which means both Tides will be tinned at the fame 
time. 

As this tinning is exceedingly durable, and has a 
beautiful colour, which it always retains, it may be 
employed for various kinds of metal inflruments and 
veffels which it may be iieceffary to fcciire from rull. 

TINPLATE, called in Scotland IVhite lron^ is a thin 
plate of iron covered with tin, to which it is united by 
chemical affinity. See Chemistry, 122. SuppL 

TIPRA, the name of certain mountainous diliridla 
to the eaftward of Bengal, inhabited by a people of ve- 
ry Angular manners. As every thing which contributes 
a Angle fa£l to the hiftory of human nature is interefl- 
iiig to the philofophcr, the reader will be pleafed with 
the following account of the religion, laws, and man- 
ners of thefe people, taken from the 2d volume of the 
AJiatic Refearches* 

Though they acknowledge one Creator of the uni- 
verfe, to whom they give the name of IVtiya'n, they 
believe that a deity exifts in every tree, that the fui and 
moon are gods, and that whenever they worfhip thofc 
4 S 2 fubordinatc 
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iiiilc tliviiiiiics IMiiyaii 13 p? •‘^’**'1. is very tlcer, aiicl other animals ; of which if they find the car- 

to ilie religfouB cjml of Oucce and cafts or limbs in the forefis, they dry themi and eat ' 

illirerin^ on / vilih rcfpc.t to crr3tu)n, which, them occalionally. 


itj the proper feiifc ot the woid, the Gretkii and Rc> 
irians fetrn net to have admitted. 

IJ any one i)f tliefe muuntaineers, called in theme- 
rrKiirCtCiS, pnt another to death, the chief oi the 
tribe, or other perfons who btar no reUtioii to the ilc* 
ceaftd, have no concern in pnnifhint'f the murderer; but 
if tlic murdered perfon have a brother or tdhtrheir, he 
may take bl<v>'i for blood ; nor has any man whatever 
a to prevent or oppofc fueh rttalialion. 

When a innn is dtteded in the conr niflion of theft 
or other atrocious offence, the chieftain canieg a recom- 
penfe to be given to On*, c -mphiinant, and reconciles 
both parlies; but the oh'tf hinifdf rtceives a enftomary 
fine, and *.iih oaity gives a full of pork or other meat 
to the pcuolc of his icfpcciive tribe. 

In ancient it was not a cullom among them to 

cut oir the heads of the w'oinen whom they found in 
the habitat ions of theii enemies ; but it happened once 
that a womnn afkcd another, why (he came fo late to 
her burintfs of fowing grain ? fhe anfwered, that her 
hufhand was gone to battle, and that the neceflity of 
repat ing food and other tilings for him had occafioned 
er delay, 'riiis ar.fwcr was overheard hy a man at 
enmity with her hnfbarul ; and he was filled with re- 
fentment again 11 her, conlidering, that as fhe had pre- 
pared food for her hufbai'd for the piirpofe of fending 
him to battle againft hia tribe, fo in general, if women 
were not to remain at liome, their hufbands could not 
be fupplied with ptovilion, and confequently could not 
make war with advantage ! rorn that time it became 
a coiilUnt pradicc to cut off the heads ot the enemy's 
women, cfpeoially if they happtn to be pregnant, and 
therefore confined to their houfes ; and this barbaiicy 
is carried fo far, that if a Cuci uffail the houfe of an 
enemy, and kill a woman with child, fo that he may 
btii’g two head:'-, he acquires honour and cekbrity in 
liis tribe, as the dellroyer of two foes at once. 

As to the marriages of this wild nation, when a rich 
man lias made a contrai^l of marriage, he gives four or 
live head of (the cattle of the mountains) to the 

father and mother of the bride, whom he carries to his 
own honfe : Her parents then kill the guy ah ; and ha- 
ving prepared fermented liquors and boiled rice with 
other eatables, invite the father, mother, brethren, and 
kindred of the bridegroom to a nuptial entcitaiiiment. 
When a man of fmall property is inclined to many, and 
a mutual ag? cement is made, a fimilar method is follow- 
ed in a lower degree ; and a man may marry any wo- 
man except hii own mother. If a marrttd couple live 
corii dly togetlicr, and have a fon, the wife is fixed and 
iiumoveabli* ; but if they have no fon, and efpccioliy 
if they live together on bad terms, the hufband may di- 
vorce his wife, and marry another wom*in. 

They have no idea of heaven or hell, the reward of 
good, or the punllhment of bad, a^^ions ; but they pro- 
fefii a belief, that when a perfon dies, a certain fpirit 
comes and feizes hLi tool, which he cairies away ; and 
that whatcvc) the fpirit promifes to give at the inftaiit 
when the body dies, wiU.be found and enjoyed by the 
dead ; but that if any otic (huiitd take up the corfe and 
carry it off, he would not find the treafure. 

Thc'food of this people confills of elcphantSi bogs. 


When they have rcfolvcd on war, they fend fpies, 
before hollilitics are begun, to learn the Hatton 1 and' 
ffrength of the enemy, and the condition of the roads ; 
after which they nurcli in the night, and two or three 
hours before daylight niake a fuddcii affault with fworda, 
lances, and arrows ; if their ciicmFcs are compelled to 
abandon their ffation, the affailants inllantly put to dcatli^ 
all the males and females, who are left behind, and (Irtp 
the houfes of all their furniture ; but (hoiild their ad- 
verfarics, having gained iiitflligcncc of the intended af- 
fault, be refolutc enough to meet them in battle, and' 
fiiould they find thcmfeivcs overmatched, they fpeedily 
retreat and quietly veturu to their own habitati .^iis. If 
at any time they fee a ftar very near the moon, they 
fay, “ to-night we fhall undoubtedly be attacked by 
fome enemy and they pafs that night ir.ider arms 
with extreme vigilance. They often lie in ambufli in a 
foreff near the path, where their foes are iifed to pafs 
and repafs, waiting for the enemy with different forts 
of weapons, and killing every man or woman who hap- 
pens to pafs by : in this fitnation, if a leech, or a worm, 
or a fnake, ihould bite one of them, he bears the pain 
in perfe£i lilence ; and whoever can bring home othc 
head of an enemy, which he has cut off, is fure to bd 
diffinguiihed and exalted tri his nation. When two 
ho-Hile tribes appear to have equal force in battle, atid 
neither has hopes of putting the ether to flight, they 
make a (ignat of pacific intentions, and, fending agents 
reciprocally, foon conclude a treaty ; after which they 
kill feverat head of gayih^ and feall on their flelh, cal- 
ling on the fun and moon to bear witnefs of the pacifi- 
cation : but if one fide, unable to refill the enemy, be 
thrown into diforder, the vanquifhed tribe is contidered 
as tribuury to the vigors who every year receive 
from them a certain number of gayah^ wotyjen diffies^ 
weapons, and other acknowledgments of vaffalagc. Be- 
fore they go to battle, they put a quantity of roalieef 
dht (efculcnt roots like potatoes), and palle of rice- 
flout, into the hoHow of bamboos, and add to them a 
provifion of dry rice with fome leathern bags full of li- 
quor : then they afftmble, and marati with fuch cele- 
rity, that in one da^ they perform a joutney ordinarily 
made by letter-carriers in three or four days, fiiice ihc^ 
have not the trouble and delay of drelTing vidifials- 
When they reach the place to be attacked, ihcijf l\jr- 
round it in the night, and at early dawn enter \\A put- 
ting to death both young and old, women and children, 
except fuch as they choalcto bring away ca ^tive ; they 
put tlic htads; which they cut off, into leathern hags ; 
and if the blood of their .ciitinics be on chcir^' hands, 
they take care not to wafli it off When after this 
(laughter they take their own food, they tlirnli a part 
of wln.t they cat into the mouths of the heads which 
tliey have brought away, faying to.cach of them, ♦••Eat, 
quench thy thiift, and fati^fy thy appetite ; as thou 
hail been (lain by my hand, fo may thy kinfmen be (lain 
by my kinfmeii I" During their journey, they have 
ufually two fuch meals; and evciy watch, or two .warch- 
es, they fend intelligence of tlieir ptocecdiiigf^ to their 
families. When any one of them fends word that he 
has cut off the head of aii enemy, the people of ijis fa- 
mily, whatever be their age or fex, expreis great de- 
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Tipra. iriakiu^ caps and ornaments of red and black 

^ ^ ropes ; then lillin>e fomc lar;;re* vcfTcls with fermented li- 
quors, and dcckiti;; ihemftlvta wich all the trinkets they 
pofrcfij, they Ko forth to irect the conqiirror, blowing 
large ftitll?, atjtl linking phtes of metal, with other 
rude inftiumcnts of niulic. When both parties arc mot, 
they (how extravagant joy, men ?.nd women dancing and 
finging together ; and if a married man has bionght an 
ei»emy*s head, h^s wife wears a head drcls with gay or- 
naments, the huflnnd an^wi^c alternately pour ferment- 
ed liquor into each other’s mouths, and (he uafhes his 
bloody hands with the fame liquor which they are 
diirikir*g. 'I lius they go revelling, with cxcilfive rner- 
riment, to their place of aliode ; and having piled up 
the heads of their tiiomics in the court yaid of their 
chieftain’s houfe, they fing and dance round the pile ; 
after which they kill h'me gnyah and hogs with their 
fpears ; and having boiled the Acdi, make a fcad on it, 
and drink the fermented liquor. The richer men of 
this race fallen the heads of their foes on a bamboo, and 
iix it on the graves of their parents, by which they 
acquire gieat reputation. He who brings back the 
head <*f a flaughteied enemy, receives prefents from the 
weakliy « f cattle and fpirituoiis liquor; and if any cap- 
livts are brought alive, it is the prerogative of thofe 
rliiLftain*;, who were not in the campaign, to ftrike o(f 
the hea ls of the captives. Their weapons arc made by 
particular tribes ; (or lome of them ate unable to fabrt* 
cate indtumencs of war. 

Ill regard to their civil inftitutions ; the whole ma- 
nagemcnl of their houfehold affairs belongs to the wo. 
men ; while the men arc employed in clearing forelU, 
building huts, cultivating land, making war, or hunt- 
ing game and wild bcaih. Five days (they neVer 
rtckoti by months or years) after the birth of a male 
child, and three days after that of a female, they enter- 
tain their family and kinfmen with boiled rice and fer- 
mented liquor ; and the parents of the child partake of 
the feaft. They begin. the ceremony with fixing a pole 
in the court yard ; and then killing a or a hog 

with a lancc, they confccrate it to their deity ; after 
which all the party cat the 9 e(h and drink liquor, do- 
ing the day with a dance and with fonga. If any one 
among them beefo deformed, by nature or by accident, 
as to be unfit for the propagation of hts fpecies, he 
. gifs up all thought of keeping houfe, and begs for his 
funilUnce, like a religious mendicant, from door to 
i]b\t continually dancing and Hnging. When fitch a 
perAn goes to the houle of a rich and liberal man, the 
ownA- of the houfe ufually (Irings together a number 
of red and white (tones, and fixes one end of the (Iring 
on a long cane, fo that the other end may hang down 
to th^groiind ; then, paying a kind of fu per ft it ious ho- 
mage to the pebbles, he gives alms 10 ibe btggar; after 
which he kills a j^aya/ and a hog, and fom^. other qua- 
drupeds, and invites his tribe to a fcaft : the giver of 
fudi an entertainment acquires extraordina:y fame in 
the nation, anil all unite in applauding him with every 
*tt)ken of honour and reverence. 

When a t dies, all his kinfmen join in killing a 
hog and a and, having boiled the meat, pour fomc 
liquor inlp the mouth of the dcceafed, round whofe 
body they twift a piece of cloth by way of (hioud : all 
of ijicm tafte the lame liquor as an offering to his foul ; 
and tliia ceremony they repeat at intervaia for feverai 


days. Then they lay the body on a ilage, and kiiidlfn ; Tinfu^, 
a fire under it, pk-rcc it with a fpit and diy it ; when ?t 
Is perfectly dried, they cover it with two or three folds 
of cloth, an.!, enclofing It in a little calc within a du ll, 
bury it under ground. All the fiiilts and flowers that 
th^iy gather within a year after the burial they fc.utcr 
on the grave of the deciMftd: hut fo r.e bury their Scad 
in a different manner; toveiing them fiift w'ith a (hroud, 
then with a mat of woven reeds, and hanging them on a 
high tree. Some, when tlie fleli is decayed, wadi the 
boiics, and keep them dry in a bowl, whicli they open 
on every fuddeii emergence ; and, fancying ihcmirlvcs 
at a confultPtion with the bones, purfuc whatever mea- 
fures they think proper ; alleging that they by the 
command of their departed parents and kinfmen. A 
widow is obliged to remain a whole year near the grave 
of her hnfhand ; where her family bring her food : if 
(he die within the yc,ir, they mourn for her ; if (he live, 
they cairy her back to her houfe, w-herc all her rela- 
tions are entertained with the wfual ftaft of the 6’;;. :.r. 

If the deceal'ed leave three fons, the cldeft and the 
youngeft (hare all his property ; but tlie middle foil 
takes nothing: if he have no fona, his cflate goes to hhi 
brothers ; and if he have no brothers, it efeheats to ihc 
chief of the tribe. 

’riRESIAS, a famous foothfayer of antiquity, wai? 
the foil of Kveres and the nymph Chariclo. Fherc- 
cydes (ays, that Minerva being accidentally ieen by 'I'l- 
rrfias^, as (he was bathing with Chariclo in the fountain 
of Hippocrene, the goddcls was enraged, and declaied 
that he fhould fee nothing more : on which he indantly 
loll his fight ; but afterwards received from the gociltl’s 
fuperior endowments. Others fay, that Juno llrnch 
him (lone-blind for deciding a cafe between Jupiter and 
her, tt) her dilTatisfai^tion , for which Jupiter gave him 
the faculty of divination : He was the moft celebrated 
prophet in the ( Grecian annals. Ulyffts is ordered hy 
Circe to con full him in the (hades. 

There feck the Theban bard depriv’d of fight, . 

Within irradiate with prophetic light. 

But, befidcs the honour done to him by HoniPi, 
Sophocles makes him a vcneiahlc and capital pan 
in his tragedy of Oedipus. Callimichus ahribes to 
Minerva the gift of his fuperior endowments ; the pre- 
eminence of his knou'Jcdge is likewile mentioned hy 
Tully ill his (irll book of J h’vinaiion. i^iid not only 
Tirciias is celebrated by Diodorus Siculus, but his 
daughter Daphne,' who, like her father, was gifted with 
a piophetic fpirit, and w'as appointed piiellefs at Del- 
phos. She wro^i rnanv oracles in verfe, from wlience 
Homer was repcjrted to have taken fevcral lints, wliich 
he interw’ovc in his poems. As Ihc was often lei/erl 
with a divine fury, (he acquired the i-ile of fihylt which 
fignifits “ enthufiad ” hhc is the firft on whom it was 
bellowed: in aftertimes this denomination was givvm 
to (cveral other females that were fuppoled to be in- 
fpired, and who uttered and wrote their ptedi-rtions m 
verfe; wdiich verfe heiug fiing, their funrtion 111:7 he 
juftly laid to unite the ptiefthood with prophecy, poetry, 
and niulic. 

riSKI or Turf, in chronology, the firfl Hehttw 
month of the civil yc?.r, and the 71 h of the ccth rnllii jil 
or facred year. U aiifwercd lo part ot our September 
and Octoixr, * 

TITHING- mi:n. 
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^TITHING-Mt N, arc now a kind oF pettv con* 
ilahles, cltdcd by parifhcfl, and fwoni in their olllceii in 
Tonihfic- court and rometimcs by jullicca of the peace, 
too. &c. 'Hiere is frequently a tichinir-man in the fame 
town with a conftable, who is, as it wore, a deputy to 
execute tht oflice in the conllable’s abfeHce ; but there 
are Tome thinp^s which a conllable has power to do, that 
tithing>men and head-boroughs cannot intermeddle with. 
When tlicre is no conftable of a parifh, his oiHce and 
th'‘ nuthority of a tithing man feems to be all one under 
another name. 

• TITHONUS, in fabulous hiftory, the fon of Lao- 
rnedoii king of Troy, and the brother of Priamiis { 
was beloved by Aurora, who carried him to Delos, 
thence to Ethiopia, and at laft to heaven, where (he 
prevailed on the Deftiniee to beftow upon him the gift 
of immortality; but forgot to add that of youth, which 
rouK! only render the prefent valuable. At length Ti- 
thoniia grew fo old that lie was obliged to be rocked 
to fltep like an infant ; -when Aurora, not being able 
to out an end to his mifery by death, transformed him 
into a gtafshopper ; which renews its youth by calling 
his /Ivin, and in its chiriiing retains the loquacity of old 
age. 

ITTLE FOR OROFRS, in the church of England, is 
an aflurance of hting employed and maintained as an 
offieiating clergyman in fomc cathedral or parochial 
cliurch, or other place of Divine worlhip. And, by 
live 3 6V/«o«, “ no one is to he ordained but in order 

to be a curate or incumbent, or to have fomc miniller’a 
]ilace in iome cburch, or except he be fellow, condu^l, 
f)r chaplain, in feme college in one of the univerfitics, 
or be mailer of arts of five ycais (landing, and live there 
at hi? own coft." By the fame canon, the bilhop who 
oidaii>6 a clerk without title, is bound to keep him till 
he prefer him to fomc ecclefiaftical living. 

TOD OK WOOL, is mentioned in the llatiite la Ca« 
rol. f [. c. 32. as a weight containing 2 Aone, or 28 
pounds. 

TOMBUCTOO, a large city in North Africa, and 
capital of a kingdom of the lame name. It lias for fomc 
years pad been the great objeCt of European rtfearch, 
being one of the principal marts for that extenfive com- 
merce which the Moors carry on with the Negroes. 
The hopes of acquiring wealth in this purfuit, and zeal 
for propagating their religion, have filled this extenfive 
city with Moors and Mahomedan converts; the king 
himfelf, and all the chief officers of Hale are Moors ; 
and they arc faid to be more fevere and intolerant in 
tlicir principles than any other of the Moorilh tribes in 
this part of Africa. Mr Park was informed, by a ve- 
nerable old Negro, that when- he Aril vifited Tombuc- 
too, he took up his lodging at a fort of public inn, the 
landlord of which, when he conduced him into his hut, 
fpread a mat on the floor, and laid a rope upon it; fay* 
ing, if yi'U are a Muifulman, you arc my friend, fit 
down ; but if you are a Kafir, you are my (lave ; and 
with thisToiM* I will lead you to market.’’ The reigning 
fovereign of Tombu^too, when Mr Paik was in Afnca, 
was named /Ihu Mrahima, Hie was reported to pofTefs 
immenfe riches, and his wives and concubines were faid 
to be clothed in filk, and the chief officers of ftate live 
ill confiderablc fplendoiir. The whole expence of his go- 
vernment is defrayed by a tax upon merchandize, winch 
is colleiltd at the gates of the city. 


Of that city very little is known with accuracy, aa Tonifnl 
it lias never been vifited by any European. Tt is the 1 a«l 
Urged on the Niger, lioiifTa only excepted ; and pro- 
bably conlaiiiis from 60,000 to 8b,oco inhabitants. In 
fomc of the Gazetteers, its houfes are faid to be built 
in the form of bells ; but they arc probably fuch build- 
ings as tbofe of Sego, which fee in this Suj>/>lrr}t.'nt, 
Tombuftoo, according to Major Rcnnel, is in 16' 30^ 

N. Lat. and 1" 33' E. Long, from G’'ecnwich. 

TOMSOOK, in the language of Bengal, a bond. 

TOOTH-ache, a well known-excruciating pain (fee 
Jinrycl . ), for the alleviation, and even the cure of which, 
many fpccifics have been offered to the public. Of one 
of the moft extraordinary of ihcfc, there is an account, 
in a fmall work publilhed at Florence in 1794, by pro- 
feffor Geibl, who gives the defeription of an infe'.t, a 
kind of cunu/iof wdiich, f'lom its property of allaying 
the tooth-ache, has received the epithet of nutioJoniaU 
^Icus^ and which is found on a fpccies of ihil'le, canittuf 
ftinn/ifflmus. The flowers of this thiftle, when anal y- 
ied, gave the acid of galls, the muriatic acid, oxp.ht 
of lime, extrae^ive matter, and a very little relin. On 
the bottom of the calyx, which fupports the flowers, 
there are ofttn found cxcrefcences like the gall nut, 
which are at firft fpheroidal, afterwards cylindric, and 
at length aflume the figure of two htmifpherLS : they 
confitt of the like component parts with the flowers, 
but contain more refin, and far more oxalat of lime ; 
as the gall apple of the oak, according to the expeti- 
ments of M. Brar.chi, which arc here mentioned, con- 
tains more of the acid of galls than the bark and other 
parts of the oak, in which he could difeover no fulphu- 
ric acid. The infc£l, according to the author’s obfer* 
vations, cats not only the parenchyma, but alfo the vef- 
fcls and fibres of the leaves. The egg, before the worm 
makes its appearauce, is nourifhed by the fap of the 
plant, and of the above excrcfccncts, in which it refidcs, 
by means of the attradive power that the egg pofleflea 
for certain vegetable juices and fubAances. 'I'he ex« 
crefccnces arife by the accumulation of a folid fiib- 
ftance, which is precipitated from the nourifbing juicea 
of the thiftle, diminifhed by nouriihing the egg and the 
worm. This infefl, the eggs of which are depofited 
in ihcfe cxcrefcences, is, together with the curcuHo of 
the centaury, a new fpccies. It is of a iongifh figure ; 
covered below with fhort yellow hair, and above with 
golden yellow velvety fpots. Its corflet is variegated with' 
fpecks ; and the covering of its wings with fpecksjland' 
ftripes. It has a (hort probofeis, and (hews fomevukV 
nefs to the curcuUo vllhfut of Geoffroy. Its laf/a re- 
prefents a fort of ichneumon. By chemical analyfis it 
exhibits fome traces of common fait; by diftiUation with 
a ftrong dry beat, fome volatile lixivious falls ; ^nd it 
contains, befides thefe, fome gelatinous, and a little fe- 
baceouB and flimy.extra< 4 ive matter, if about a dozen 
or fifteen of thefe infcAs, when in the ftate of larva, or 
even when come to perfedion, be bruifed and rubbed 
(lowly between the fore-finger and the thumb, until they 
have loft their moifture, and if the painful tooth, whcj^e 
it is hollow, be touched with that finger, the pain 
ceafes, fometimes inftantancoufly. This power or pro- 
perty the finger will retain for a year, even though it 
be often wafhed and ufed. A piece of (hamov leather 
will fcive equally well with the finger. Of 029 expe- 
riments, 401 were attended with complete fuccefs.' In 
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Ilooth-achctwo of thcfe cafes, the hollow teeth arofe from fomc 
II . . fault in the juices : in the reft they were merely local. 
If the gums are inflamed, the remedy is of no avail. 

To the truth of this talc the rcacici* will give what 
credit he pleafes ; but it is furely very difficult to be- 
lieve, that a living finger, continually perfpiring, can 
retain for a year the moiftnre imbibed from this in- 
fed. But it feems there are other m(c 6 U which have 
the property of curing the tooth ache ; fuch as the ca- 
rahut chryfocephatus of Roffi ; the larabus ferrugineus of 
rabricius; the coccineila feptem puntlata (the lady bird); 
the chryfomela popuH^ and the ihryjomela Janguinolenttu 
It would appear, therefore, that this property belongs 
to various kinds of the roUoptera* 

The idea of thcfe infeds being endowed with the 
property of curing the tooth-achc is not confined to 
Italy ; for Dr Hirfch, dentift to the court of Weimar, 
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eagernefs, but perfnimed to him the part of parenfs, 
converfed with him familiarly about their refpedivc 
fciences, and read over to Jiim privately the ledurc{» 
which they had to deliver. This was the cafe particu- 
larly with Hercules Donil inns, under whom Torelli llu- 
died jurifprudencc. But he by no means conlined liim- 
fcif to that fcience aVme. 'I’he knowledge which he 
acquired was fo general, that upon whatever fuhjed the 
converfation happened t> turn, he dilivtred his imti- 
mciits upon it in fuch a iruumer that one would have 
thought he had beftowrd ujon it his whole attctiiion. 

After receiving the degra of Dodor, he returned 
home to the enjoyment of acuifiderahlc foriune; i.hJch 
putting it into his power to c^fe his own mode ot 
living, he determined to devote umftlf entirely U) lite- 
rary purfuiis. He refoivcd, hovfver, not to cultivjfr* 
one particuldt branch to the exclUjon of every otlu 


alTcrts (Verlundiger^ September ^4, 1798) that hcem- but to make bin fclf mafter of one 4iing after another, 
t t .1 ..L- 1 :.j\. r — inclined him; and he particularly at- 

tentive to lay an accurate and folid foi-ndation. 1 ho' 
he derlincd prattiling as a lawyer, he rot, on ih.tt 
account, tclinquifh the fludy of law. "Ihc Hebre w, 
Greek, Latin, and I tfilian languages, occtvicd mncli id 
his time. His obje^f was to underfl^nd aciuratriy i!ie 
two firft, and to be af>ie to write aid fpeaV the two 
laft with propriety and elegance. theft lan riMi- 

ges, he learned French, Spamlhj^^ud iingliffi, 
laft, in particular, he beftowed iirominon pains ; for he 
was peculiarly attached to the pftdh nation, and to Bri- 
fifti writers, whom he perufcr^itli the grrateft aitcn- 
tjon; not merely to acquire ^^nguage, but to im- 
bibe alfo that force and lofii'^s*^^ fentiment for wfiic h 
they arc fo remarkable. N;» began an Italiaii 

tranflation of Paradife Lo* 

He likewife made hir^\l^ with ethfc •, 

metaphyfics, and polemic* w-hicli laft lnb 

jc& he was induced to » by the cuftorn < f 

his country. With "uftory he was very fami- 
liarly acquainted, call* afliftance, whift eh. 

gaged in that ftudy, . ^"**®*|^logy,geograp!i>. 
and criticifm. Thb , » indeed, by means ni which 
what is counterfei; "bnguilhed ftom what j-j 

genuine, what uncorrupt. 

ed, .nd what 5 i. faulty, he dr- 
ried about wit^ '*^ ''** ®nd his iruirfe ,jjj 

on all occafi^ he ttudied with attenik>n, pre- 
The ih%*erf„i which make their way ini.. 
fcrring thw jhe paflion* at the plcafure of tb-: 
the kiiowledRC of pitlares was held in hig'i 

"'-"/''’"tv the artiftsthemfeWes, who were accufto^. 
'5""“’his opinion concerning the fidelity of the do- 
‘°.e harmony of colours, the value of the piaurr. 
^'^•e name of Uie painter. He himftlf had a coUec- 
fptadid 


ployed them with the happieft eif'e<5l, except in lome 
cafes where his patients were females. He fays, that 
he took that fmall infeA, found commonly among corn, 
cocc^ndla ftptm puudata^ and bruifed it between his 
fingers. He then rubbed the fingers with which he 
liad bruifed it, till they became warm at the points, 
and touched with them the unfound parts of the gums, 
as Itell as the difeafed tooth. Dr Hirfch adds, that he 
made the fame experiment a few days after with equal 
fuccefs, though he had not bruifed a new infe6t with 
his Angers. He feems to think that, to infure the effi- 
cacy of the procefs, the infeift (hould be alive ; becaufe, 
when dead, its internal parts, in which he prefumes the 
virtue chiefly refides, becoiHie dried up, leaving only the 
wings and an empty (bell | and therefore propofea to 
phyficians to turn their ittention to the finding out of 
fome method for preferving the virtue of the infc6t, fo 
that its i^cacy may be in full vigour throughout the 
year. 

Befidea thefe beetles, charcoal has been recommend- 
ed as an anodyne in the tooth ache ; but whether it o- 
perates merely by filling the hollow of the tooth, and 
thereby preventing the accefs of atinofpheric air to the 
nerve, or by any of its Angular and hitherto unknown 
qualities, feems not to have been well afeertained. 

^ TOR, a towtTof Afi99 in Arabia Petrsi, feated on 
the Red Sea, with a good harbour, defended by a caftle. 
^ e ii a handfome Greek convent, in whofe gat den 
auntains of bitter water, which they pretend are 
^rendered fweet by Mofes, by throwing a piece of 
\nto them. Some think that this town is the an- 
Slana. E. Long. 31. 25. N. Lat. 28. o. 

TORELLI ( jofeph), was boin at Verona on the 
4th of November 1721. His father Lucas ToreUi, who 
was a merchant, dying while young Torelli was but an 
infimt, he was left entirel)r to the care of his mother 
Antonia Albcrtini, a Venetian lady of an excellent cha* 
rafter. After receiving the firft rudiments of learning, 
ibe was placed under the Ballerini, who, obferving the 
genius o{ the boy, prevafled upon his mother to fend 



him to complete his education at Patavia. Hcrehefpent . antique veffels 

>rted by h.. thif ft for knowWg.. Iod<*d 1^^^ 7 ^^^ ^ 

i innocence of his life, and the priidcnc. Mfimulies oi hw own coumr j 

■ad gravity of his condua, foon attrading the alter corretteo- that every perfon of eim. 

tioo«fhbinftm»they ttot only commended wa, fo mtimatdy «l •nence, 


chofen. ArehiteHure he ftudied with ftiU greater 
Nation, becaufe he confidered it as of more real utih 
^ Hw did he negka the purfuits of the auttguanmi, 
lit madehimfelf familiarly acquainted with corns, gems, 

1^11^ monuments, 
were engra- 
compofed or 
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v]io vlfited Verona, took care to have him in 
their i-0!n^)uny when they cK.nuir.cd the curiofitiea of 
the city- 

r.ut thefc purfuits he coT’.ri»’crecl merely as amiife- 
mentp ; mathcmatica and the Inllcs lettivk wci^* his feri- 
i)ii» studies. Thefe lludies are, iw j^c-ncral, conildeiicd 
as iiicompatihle ; but Tort Hi was one of the few who 
i (uild combine the gravity of the mathematician with 
the amenity of the mufes and graces, and who handle 
the coiTipals and the pleftnim with equal /l<ill. Of nis 
piogrtis in mathematics, (Vvcral of his trcatHes, and 
tfjHcially his edition of Au'iiimedes, piiblifhed fince his 
tUatb by fcbe univetfity of Oxford, arc fufficient proofs. 
Nor was his prpgrefs in the raoie pleating parts of lite- 
ral ure lefd diiliiiguifliLV- In hoth thefe ftudies he was 
])Hrtial to the ancient> and was particularly hciftile to 
the poetry and the Merary innovations of the French. 

Nothing could N purer or more elegant than his La* 
tin dyle, which h/ had acquired at the expence of much 
lime and Ubour. liis Latin Iranflation of Archimedes 
is a fiiiTiciett p'^f of this, and is. indeed really won- 
di iful, if w\ confidcr that the Romans, being far infe- 
1 lor to the fireeks in mathematical knowledge, their 
language wds of necefllty ddh'tute of many neceflary 
words an<t phrats. He wrote the Italian language 
with the claffic -Icgatice of the 14th and f5th centu- 
lifs. Wiincfs his dits^nnt works in that language^ both 
MI pvufe and vcifc. Huraiiflated the whole of ^fop^s 
babies into Latin, a*'<lVheocritU8, the Epkthalamium of 
C’atullus, . and the coriie^i' Plautus, called Pfeuiiolusy 
inio Italian vetfe. Theyo firft books of the jlEnetd 
were fllfo trattflated by fuch exa6f nefs, and fo 

much in the ttyle of the \^inal, that they may well 
. pafs for the work of Virgil ynfelf. 

. His life, like his it^di^Aas drawn after the model 
of the ancient Cages, temperate, modefV, he 


exhibited a ttriking contrail luxurious manners 

ol his age. In religion he atV ^ ftridlly, though not 
luperftiiioufly. to the opinioi^ 
was firm to his rcfolutions, hut\ obflinate ; 

and fo ft rift an obferver o cq\ his probity 

would have remained ^^^ough there had 

V>ecn no law to bind him to ju ic . \ never married, 
that »'•= 

•/‘rjr-rcKif.trUattuIoS to^mi, and no 
out being bothpleafed and inftni«ed , 

{weetoefs of his temper, and the reading 
he communicated information. He adherA. . 
conflancy to his friendftipa. This was 
emphfied in the cafe of Clemens Sibiliatus, '/* 
votired the world with the life of ToreUi wV- 

"f ‘^nnedion fmm a fchoolV.7i 
the day of h>s death. He was peculiarly attach J ' 
wife to many men of drliinaion, both in Italy air 

Th. folknrirg i, , comiOnt Kft of lu..woHt.. bi. 

tion of AwlMincdes excepted, which, 


till after nis d^ath : 


, was npt publilhi 
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Gula: incommodo, 'ijufquc remedio, Librl duo C0I0- 
uirc Agrlppifix, 1744. — 4.“De Probabili Vii-je Moruin- 
qiie KeguU Colonix, 1747. ^ 5- Li due primi (Jaii- 
li dell* llladc (ili Scipione MaJLl) c li due pnmi dcIP 
ir.ncide di Giufeppe rorelli trailolii in verfi Ttaliani ;** 
Verona* 1 749. — 6. “ Oli liefli due canli dill* i'.iu'idc ri- 
ftampati I’uli lo fttlfo anno per lo llcifM Rdinah/.iiii '' — 7, 
“^cala de Meriti a capod'anno TraUaiti Crttimeirlco ;*• 
Verona, 1751. — 8. “ De Nihilo Gcouictiico, lib. 2. 
Wronse, 1758.— 9. “ LiUcrf intorno a due palli del 

Purgatorio di Dante . vlighitio 4** ih 1760. 10. 

** Della Denominazione del corrente anno vulgarmentc 
detto 1760 in Ihdogna per Ltlio della Vulpe/’ 1 1. 
** 11 pfeiidolo. Ctiinedia. e ii aggiunge la tradii- 
zione d*alcuni Idilli di reocrico e di Moico Firenze^ 
1765 — I 2. Inno a Maiia Virginc nella Feftivita Icl- 
la fiia Concezionc Verona, 1766 — ( •{. ** Lcttera a 
Miladi Vaing-Rcit premefla al libro che ba per titalo 
xii. lettere ingleft, con altra lettera all’autore della i'ud< 
delta;** Verona, 1767.— 14. “ Elegia di rommafb 
Gray, Poeta Inglcfc, in un Cimetero Campeftre in verfi 
Ttaliani rimati ;** Verona, 1767.- ~ 15. ** Gcometrica ;** 
Veronse, 1 769 ~ 1 6. •• Demonftratio antiqui Theore- 
matis dc motuiim commixtione ;** Veronat, i 774. — 17. 
** Lettera lupra Dante con tro il Signor di .Voltaire ;** 
Verona, rySi*— >18. •* iVtineito di Catullo.fu le bjJoz- 
ze di Pileo e Tctite, cd un Epitalamio dcllo ftefTo 
1 78'. —19. ** CEfopi I'abul®.**-:? 20. ** Teocrlto tra- 
dotto, in verfi Tofcani.**-*«-2i, ** Klemcnti d'LucIide 
tradotti nell'idioma ItalianOs**— »<<2 2s ** Eleinentorucn 
Profpe^livae, libri duo/* 

TORPEDO, or Cramf^fish, has been deferibed 
under the generic title Raja;, and ..an attempt made to 
explain i.ts cleAVicai phenomena in the article Elec- 
TRicJTY, 258, dec. (Both thcTe aiticles are in the 
Encyclopedia). From fome late difcoverics, however, 
of Volta and others, the (bock ^ven by the torpedo ap- 
pears much more analogous to the fliock. of Galva- 
nism than to that o( common ele/ftricity ; and even the 
elcArical organa of the fi(h Teem to refemble the appa- 
ratus with which thofe difeoveries in galvaiiifm were 
made. 

In the 63d volume of the Philofophical TranfafiUons, 
Mr Hunter deferibes the cleAric org^ uf the torpedo 
as confifting of a number of columns, varying In their 
length from an^ inch and a half to a quarter of an ^cb, 
with diameters about two-tenths of an inch. The wm- 
ber of columns in each organ of the torpedo whiArbe 
prefcDied to the Royal Society was about 470 ; ^itSii 
a very large torpedo which he diflcdled, the nun/ber of 
columns in one organ was 1182. Thefc columns were 
com poled of hlins parallel to the bofe of each ; and the 
diftance between each partition of the colunvns was 
vl-ffth of an inch. From thefe fadts, the reader will 
ftnd the anomalies of torpedinal ele^ricity (fuppofing it 
the fame with common cle6fricity) accounted for in a 
yery ingcuiousand philofophical manner by Mr Niohol- 
fon, at p. 358 of the firft .volume of his valuable Jour- 
fial. Wc pafa on, .however, to point out the rciemblance 



pieces 



Torpedo, pieces of Cftrdi or leather, or cloth (a), or any porous 
' — y-~ fubftaiice capable of retalniiij^ moiftare. Let tht fc lart 
be foaked in pure water, or, which is better, -fait and 
water, or alkaline leys. The filver or copper may be 
pieces of money. Build np a pile of thefe pieces ; 
namely, a piece of filver, a piece of zinc, and a piece 


I'lie theory of the learned inventor feems to br, that Torpedo# 
it is a property of fnch bodies as differ in their power ^ 
of condiidinjj ekAricity, that when they are brought 
into con tad they will occafion a Itream of the tlcdric 
matter. So that if zinc and filver be made to commii- 
iWcatc immediately by contad, there will be a place of 


of wet card : then another piece of filver, a piece of good conducing energy : and if they be made to corn- 


zinc, and a piece of wet card: and fo forth, in the fame 
order (or any other order, provided the pieces fucceed 
each other in tlieir ttirnk till the whole number intend* 
ed to be made ufe of is builded up. TKe inffrument is 
then completed. 

In this ffate it will afibrd a perpetual current of the 
galvanic influence through ariycondudor communicating 
between its upper and lower plates \ and if this con- 
dudor be an animal, it will receive an eledrical (hock 
as often as the touch is made, by which the circuit is 
completed. Thus if one hand be applied co the lower 
plate, and the other to the upper, the operator will re* 
ccive a (hock, and that as often as he pleafes to lift his 
finger and put it down again. 


This fliock refemblea the weak charge of a battery of plemtnt* 


municate mediately by means of water, there will be a 
place of inferior condudiiig energy : and wherever this 
happens, there will he a ilresm or current produced in 
the general (lock of eledriciiy. This is not deduced 
as the confequence of other more fimplefads; but is 
laid down as a general or fimple principle grounJs'd on 
the phenomena. If fci, is it not a ptUth prmcipii? l*hat 
fuch bodies^ as zinc and filver, when propeily dirpofed, 
produce a ftream or current, or fomething analogous to 
a dream or current, in the galvanic fluid, follows indeed 
indifputably from the phenomena ; but it by no means 
follows from the fame phenomeiva that galvaniCm is tlcc- 
tricity ; for eleAricity Items fubjtA to diffttent hwh. 
See KtEcraiciTV andTHUNDta, both in this .i;//- 


immeafe futface ; and its intenfity is fo low that it can- 
not make its way through the dry (kin. It is there- 
fore neceffary that a large furface of each hand (hould 
hm well wetted, and a piece of metal be graf^ied in each, 
in order to make the touch ; or elfe that the two extre- 
mities of the pile (hould communicate with feparate vef- 
fels of water, in which the hands may be plunged. 

The commotion is ftronger the moit numerous the 
pieces. I'wenty pieces will give a (hock in the arms, 
if the above pr*ecautIoiis be attended to. One hundred 
pieces ma^^ ^ felt to the (houlders. The current ads 
on the animal fyftem while the circuit is complete, as 
well as during the inftant of commotion, and the adion 
is abonfinibly painful at any place where the (kin is 
broken. 

That this influence* whatever h may be, has a ftri- 


It mud be acknowledged that the diTcovery of the 
galvanic (hock and fpark, and of the apparent txillencc 
of two oppofite dates of galvanilm correfponding to po- 
fitivc and negative eledlricity, coufiderabiy inercafe the 
analogy ; which, h the article Galvanism, iVw^y/, wc 
have admitted to be very drtkiiig ; but luppoling no 
fidlacy in any of Volta’n expcrimciitb, we do not liiink 
that thefe difeoveriea amount to any thing like a de- 
monftration of the conclufions which have been draw^n 
from them. It is by no means certain that light is 
eiTenttally conneded with the elc£tric duid ; for we 
know that it is not effent rally conntdted with heat: 
(See THRKMQMKTkiCAL SpcQrum^ in this Suppl,) The 
di(h, for example, of lightning may be mcrvlly an ex- 
trication of light, in confequcncc of the adion of elec* 
tricity upon the atmofphere in its paffage, or on the 


king refemblance to the repeated fhocks given by the bodies iq>oii which it impinges ; and there are many in- 

• I .. a. r _ n i : n # 


torpedo, is obvious ; but what it really is in itfelf mud 
be afceitained, if it can be Afcertained at all, by future 
experiments. Mr Nichrdfon indeed, from whofe Jour- 
s' wc have taken this account of Volta’s apparatus and 
ill effeAs, feems confident that thefe effeAs proceed 


dances of a fimilar extrication, as in the colhfion of 
two pieces of flint, where neither elrAricity nor g'.lva- 
niim were ever fufpcAcd to have any lharc i:i piodu- 
ring the phenomenon. Why may not the progrt Is of 
the galvanic fluid have a fimilar tffcA in this inllancc 


from an ekArical ftresm or curtent ; but this mode of with that of eleAricity, though the two fluids be tffen- 


f ion is quite foreign from all the laws of cieArict- 
)wn to os. The galvanic influence in this appa- 
ippears to move perpetually in a circle; to which 
: acquainted with no faA ii« eleAricitj that is at 
ilar. GalvinMm, too, feems capiUe ot tccumula* 
tion, even while furrounded by conduAing fubdancet, 
which is quite inconfiftent with all that we dtflm&ij 
knos/of eleAricity and its laws. 

That the energy of the apparatus, howev^, is the 
effeA of an elcAric ftream or current, our ingenious 
author thinks proved by the condenfer with which Sig. 
Vblta afeertained the kind of the eleAricity, and 0& 
trined {ts fpark. He finds the aAion ftrongeft, or mod 
' ^ngent, on wounds on the minus fide of the apparatus, 
or where the wounds give out eleAricity ; a rA alfo 
obfcrvable in the common eleAric fpark. 

Suppl. Vol. 11 . Part 11 . 


tiaily different between themiclvcs ? But wc have more 
to fay on this fubjcA. 

Meffrs Nicholfon and Carliflc condruAcd an appara- 
tus fimilar to that of Volta, which gave them a dinck as 
before deferibed, and a very acute tcnfation wherever 
the (kin was broken, 'rheir iird refearch was dirr Aed 
to afeertain that the (hock tliey felt was really an elec- 
trical phenomenon. ■ For this ptirpoCe the pile was 
placed upon Bennett’s gold leaf elcArometcr, and a 
wire was then made to communicate fiom the lop of 
the pile to the metallic (land or foot of the itidrumcnt ; 
fo that the circuit of the (hack would have been thro' 
the leaves, if they had diverged ; but no figns of elec- 
tricity appeared. Recourfe wm then had to the re- 
volving doubler I of which the reader will find an ac- 
count in ouc Supplementary article Blbctricity, 
4T o'* 203. 


(a) WooIIcip or linen doth nppeir to b« move doriUe, aid aore fpeedily foaked, than card- 
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Torffdf. The doubler had been previoiidy cleared of 

elc< 9 .i icity by twenty lurm iti coniudion with the earth. 
The iit|^ative dlvtrjer.cc > produced in the eledfro 
frn ici. Repealed expcTimeins o» lliiii kind Viewed that 
the lilver end was in the loiiiiis, aud the /.me cud in the 
pliifi 4! ate. • 

a p’lc of 17 half crowna, with a like number of 
pieces of yiuc, and of pilU hoard foaked in lalt water, 
thomrh i‘ ;;t.vc a fcvcTc Oinck, exhibutd no fvmptoms 
of ' hdiioity till aflilled l)y the tloulikr. VVMl it be 
fald that thifl arofe iVoni want of intenfity in the jralva- 
'k ? Wc can only leplv, ihat a much Ufa in* 
tciilf lh('<''k of tlcwirlcity wonl I have prudneed a fen- 
fibk' d vcr}.fence in Un* in‘^riitnent without the doubler. 
What wa& the c.m fo of this difference ?• We have, how- 
ever, no doiiht but that tl*i-tiioity was concerned in 
th .1 phenorii'MiiiM , fvir we have diew'ii elft where (fee 
'^Vhvsmf^, Sfffp/. J, tliat either t 7 /*<Vrkv/y is pmduced, 
or the eqiiillbriiiiT) of the cledrical flaid dilturbed, by 
every chcmicvil fwlntion ; and we fliall fee inuneUtaicly 
tliat chemiciil foluliona arc perpetually going on in Vol 
ta’s .ToruiMMi'. 

Very early in the coiirfc of this experiment, the con- 
tafts being made fare by placing a drop of water upon 
the upper plate, Mr Carllfle ohfcrvtd a dileiigagement 
of gas round the touching wire, 'i'hif* gas, though 
very minule in quantity, evidently feemed to have the 
fmtil aO’orded by hydrogin when the wire of communi- 
cation was (leel. This with fome other fads, led Mr 
Nu holfon to p’-opofe to break the circuit by the fub- 
lliiiuioii of a tube of water between two wires. They 
therefere uilcrted a brafs wire thtongh each of two 
corks inferud in a gldfs tube of half an Inch internal 
diameter Tlictiibe w'as filled with New River water, 
and the di (lance between the piiints of the wires in the 
water was one inch and three quarttrs. This compound 
difchargiT was applied fo that the external ends of its 
wire were in contadl with the two extren^e plates of a 
pile of half crowns, with the correfpondent pieces of 
zinc and palleboaid. A fine dream of minute bubbles 
immediately began to flow fiom the point of the lower 
wire in the tube which comuiuiiicated with the filver, 
and the oppofitc point of the upper wire became tar- 
nlfhed. fird deep orange, and then black. On rever- 
fing the tube, the gas came from the other point, which 
was now lowed ; while the uoper, in its turn, became 
tarnifhed and black. Reverfing the tube again, the 
phenomena again changed their order, in this date 
the whole was left for two bourn and a half. The up* 
per wire gradually eniilltd whitifh filmy clouds, which, 
towards the end of the procefs, became of a pea green 
colour, and liung in pcrpcndiculdr tlirtads from the ex* 
treme half inch of the wire, the water being rendertd 
fcmii p.nqne by whai fill off, and In a great part lay, of 
a pale green, on the lower fuifacc of the lube, which, 
in this dirpofitioii of the apparatus, was inclined about 
forty degrees to ihc hor'zoii. The lov^er wire, of three 
qiiaiteis of an inch long, coniiaiitly emitted gas, except 
when f.noth r circuit, or complete wiie, was applied to 
the apparatii.H ; duiing which time the tmiflioii of gas 
was fufpeiidcd. When tliia 1 *d mentioned wire was re- 
moved, the gas re-appeured a'* before, not indantly, but 
after the lapfe of four beats of a half fcconJ clock Hand- 
ing III the room. Thr produdt of gas, duiiiig the whole 
two bouis and a half, was two-thhiicths of a cubic 


inch. U was then mixed with an equal quantity of Torpeitn, 
ermmon air, aiiil exploded by the application of alight- 
ed w'axw.d tiiiead. 

Meffis Micli')lfon and Carlifle had Ikcii led, by their 
realonifg on the lirll appearance of hydrogen, to ex- 
pert a decompoiitiou of the water ; but it was with no 
little furprize that they found the hydrogen extricated 
at the coiitail^ with one wire, while the oxygen fixed it^ 
felf, in combination w'ith the other wire, at the dilUnce 
of alrnoll two inches, 'fhis new fa<it (lill remains to 
be explained, and feems, fays Mr Nicholfon, to point 
at foinc general law of the agency of electricity in che- 
mical operations. Docs it not as natuially fiiggelt a 
fufpicion that galvanihn is not cledtncity ; efptcKilly as 
we arc intormcJ, by Mr Cruickniarik of Woolwich, 
tliut MefTrs Nicholfon and Carlide difeovered, that “gal- 
vanifm decompofes water with much greater facility 
than electricity, and with phenomena fomewhat differ- 
ent V* What the particular differences arc, lie does not 
fay i but we learn from Mr Nicholfon himklf, that 
from the general tenor of hi.- experiments, it appears to 
be eflablifhed, that the dccompoiltion of water by gal- 
vanifin is more effectual the lefs the dillance is between 
the wires, but that It ccafes altogether when the wires 
are in contact. 

Mr Nicholfon concludes hts memoir with mentioning 
concifely the effeds of a pile of 100 half crowns, and 
a chemical incident, which appears to be the mod re- 
markable of thofc which he has yet obferved. 

The pile was fet up with pieces of green woollen 
cloth fosked in fait water. It gave levere (hocks, 
which were felt as hi^h as the (boulders. The tranff- . 
tion was much lefs forcible through a number of perfor.9, 
but it was very perceptible through nine. The fpark 
was frequently vifible when the difeharge was made ia 
the dark, and « gleam of light was alfo, in fome in- 
ftanccb, feen about the middle of the column at the in- 
ffant of the ezploGon. The aflUiants were of opinion 
th».t they heV.rd the fnap. 

The extrication of the gafes was rapid and plenti- 
ful by means of this apparatus. When copper wires 
were ufed for the broken circuit, with muriatic add di- 
luted with 100 parts of water in the tube, no gas, nor 
the lead cnculaiion of the, fluid wsn perceived, when the 
diffance of the wires was two inches. A (hort tubci 
with two copper wires very near each other in commion 
water, was made pait of the circuit, and (hewed, fby 
the ufual phenomena, that the ilream of clcdncity AriH 
rapidly pafling. The wires in the muriatic acid ;*err 
then Aided within the third of an inch of each tfcher. ' 

For the fake of brevity he avoids enumerating the cf- 
feds which took place during feveral hours, and Amply 
ttatts, that the minus wire gave out fome hydrogen du- 
ring an hour ; while the plus wire was corroded, and cx- 
hibhtd no oxyd; but a depolition of copper was form- 
ed round the minus, or lower wire, which be.^aii at its 
lower cn 1 : that no gjw whatever appeared in \\m tube 
dining two hours, though the depphtion was going on^ 
and the finall tube (hewed the continuance of tlie clco^* 
trie llieani ; and that iht depofition, at the end of four 
hours, foimed a rami(it.d metallic vegetation,' uuie or 
ten times thi* bulk of the wive it furrounded. 

Ill this expciinicnt, it appeared that the influence of 
elcil^nViiy incieaGng the oxyd;»hility of the dipper vyirc> 

«id atfuiding nafcelit hydrogen Irom the lower, caufed 

the 
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Torper’o. the latter to aft a<; the precipitaut of a folutloii of one 
and the fame metal. 

Mr Nichollon, we fee, continues to call it cleft ricity 
with the iitmo'i confidence, as if it could not podibly 
be any thinjr elfe ; and yet he fays that the galvanic 
diock 18 much lefs forcible when pafled through a num- 
ber ot perfons than win n paffed only thtoiiuh 0!’e. This, 
V'c believe, does no* hold in the (liocks of common elec- 
tricicy ; and the difference piobably ariles from tlic cu- 
ticle obllrufting the paflage of the one and not of the 
other. Volta himfeli (ays, that thu eleftricily, for he 
too is defir oils to prove it eleft ricity, dots not difftifc 
itfclf through the air. It is fo tiniverfally known that 
very dry air is no conduftor of clcftricity, that he muft 
mean, on this occafion, air not uncommonly dry \ o* 
therwife the non diffufion of this eleftricity through air 
would not diftinguifh it, as he feems to admit it docs, 
from common eleftricity. But what occafions this di- 
ll inft ion, if the two eleftricitics be the lame i 

Lieutenant-colonel Haldane, well known in the 
fcientific world, made experiments with Volta^s pil- 
lar, both in a horizontal and in a vertical pofition. 
W>th a large pillar, placed vertically, he obtained very 
weak fig ns of eleftricity. He connrfted the apparatus 
with the conduftor of an eleft rical machine, and found 
tlw efteft rather impeded than afiifted by the common 
elcftric ilrcam. He placed the plate of fiennet's elec- 
trometer in the circuit, without producing eleftric figns. 
He found that the galvanic apparatus, placed between 
the outfide and infide of a jar, prevented its charging, 
and that it is aKb capable of condufting the charge, 
though not rapidly : and, on the whole, from the very 
minute exliibition of the attraftive and Tepcllent powers, 
while the cauAicity, the Aioek, and the oxydation, are 
fo very powerful, he cannot be perfuaded that eleftri- 
city is the principal agent, though fome might be ge- 
nerated, or difengaged, during the operation of the ap« 
^parafuB. . 

This is exaftly our own opinion, which is ftrongly 
■corroboimted by the reftiks of fome very curious expe- 
rimtnts made by Mr Cruickfhank of Woolwich. Thefe 
. cxpcriroeiits our limits permit us not to detail. They 
were made with a view to ascertain the nature and rela- 
> five proportion»of the gafes obtaired from water and 
'^other Anidh by this influence ; and the author thinks 
^ii|ifcti authoriied to conclude from them : 

. j& .Tha^t hydrogen gas, mixed with a very fmall pro- 
f Atiioa of oxygen and ammonia, is fomehow difenga- 
#ged,lit- the wire connefted with the filver extremity of 
the ifachine; and that this effeft is ecjuslly produced, 
whatever the nature of the metallic wire may be, pro- 
vided the fluid operated upon be pure water. 

2 . That where metallic folutions are cir ployed in- 
ftead of water, the fame wire which feparates the hy- 
drogen revives the metallic calx, and depolits it at the 
extremity of the wire in its pure metallic Itate $ in this 
cafe no hydrogen gas is difengaged. The wire employ- 
ed for ^ii purpufe may be of any metal. 

^ * 5* That of the eai thy folutions, thofe of magnefia 
and argil only are dccotnpofed by the filver wire; a dr- 
cumflance which itrongly favours the prodiiftiou of am- 
.nioiiia. 

4. That vriien the wire connefted with the zinc ex- 
treruky of the pile coniifls eitlur of gold or platinum, a 
<]nantity of oxygen gas, mixed with a little azote and 


nitrous acid, is difengaged; and the quantity of gas thus 
obtained is a little btltrr than yd the hydrogen gas ^ 

feparated by the filver wire at the fame lime. * 

That when the wire co incdcd with the zinc is 
filver, or any. of the iirperfcft tnelals, a fuall portivui 
of oxygenous gas is likewife given out; but tlie wire it- 
felf is cither oxydated or dilfulvccl, or paitly oxydated 
and partly difTolved: indeed, the iffcd in this cafe pro. 
duced upon the metal is very fimilar to that of the 
concentriftted nitrous acid, where a great deal of the 
metal is oxydated, and but a fmall <^uanlity held in fo- 
lution. 

6. That when the gafes obtained by gold or platinum 
wires are colleftcd together and exploded over mercury, 
the whole nearly difappears and forms water, with pro- 
bably a little nitrous acid; for there was always a thick 
white vapour perceived for fome time after the explo 
fion. The rcfiduary gas, in this cafe, appeared tu be 
azote. 

In reflefting on ihtTc experiments, it would appear 
that in fome of them the water muft be dccompofed : 
but how this can be cfFefted is by no means fo ealily 
explained. For example, it fee ms excrciiiely myllerioiis 
how the oxygen fhould pafs iilently from the extremity 
of the filver wire to that of the zinc wiie, and there 
make its appearance in the form of gas. It is to be 
obferved, liktwifc, that this cAcft takes place which 
ever way the wires arc placed, and whatever bends may 
be interpofed between their extremities, provided tlie 
diflance be not too great. On conlidcimg thefe fiifts 
more minutely, it appeared to Mr'Ciuickihank that 
tlic eafieft and fimplefl mode of explanation would be, 
to ftippofe that the galvanic influence (whatever it may 
be) is capable of cxiAing in two Hates, that is, in an 
oxygenated and deoxygenated A ate ; that when it 
paflcB from mttals to fluids containing oxygen, it Hizes 
their oxygen, and becomes oxygenated ; but when it 
pafles from the fluid to the metal again, it affumes its 
former flate, and becomes deoxygenated. Now when 
water is tlie fluid interpofed, and the influence enters 
it fiom the filver fide deoxygenated (and we luppofc 
that ic always pafTcs from the deoxygenated to the oxy- 
genated fide), it feizes the tixygcn of the witer, and 
diiengagts the hydrogen, which accoidiugly appears in 
the form of gas; but when the iufliienre rnterb the 
zinc wire, it parts with the oxygen, with which it had 
formerly united ; and thio either efcapes in the foim of 
gas, unites with the metal to form an i^xyd, ur, combined 
with a certain portion of water, flee, may, ai cording to 
the German chemiAs, form nitrons acid. ^Vhen a ine- 
UUic ColutioD is the Interpoied fluid, the ctfect p’'v>dii- 
ced may be explained in two ways ; Sut the ii.npleii is 
to fuppoic that the inHiience, in palTirg fiom the lilver 
wire, feizes the oxygen of the metallic calx, and after- 
wards depofits it on entering the zinc one. In this cafe 
no gas fliould appear at the hlver wire; hut when a per- 
fect metal is employed, oxygen Ihould be difengaged 
from the zinc wiie: nod this, as ha, been alri.ady men- 
tioned, is exaftly wh-at takes place. 

What our author coni ders as the llrongeA argument 
in favour of this hypothefi:, and w'hat we coniider as 
.an aigumcni equally iiiong to prove that galvarufm dif- 
feis cfl'nitially from eleCti icity, ib, that .11 flituls wlucli 
do not contain oxygen, aie incapable ol iiajif Tuning 
the galvanic fluid, luch as alcoliol, xther, the iat 

T z elfealial 
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Torp edo, eflcntial oilii, as he has proved by direft experiment ; 

' ' but on the contrary, that all thofc which do contain 

oxygen cotidiiA it more or lefa readily, as nil aqueous 
fluids, metallic folutions, und acids, more elpecially the 
concentrated fiilphuric acid ; which it decompofeK. In 
this left inllance, the oxygen produced can hardly be 
aferibed to the decompoiition of water; for this acid, 
when properly concentrated, does not contain any feii- 
fible quantity. By this theory alfo we can readily ex- 
plain the oxydation of the zinc plates in the machine ; 
where the fluid in pafTing from the different pairs of 
plates appears to be alternately oxygenated and deoxy- 
geiunted. Although I am not (fays Mr Cniikfhank) 
by any means entirely fatisfied with this bypothefts, yet 
as it is the only one hy which I can explain the dif- 
ferent plicnnrnena, it was thought advifablc to throw 
it out, merely with a view to induce others to reafon 
upon the rnhieH, and to incite them to make experi- 
nicnta, hy which alone truth can be afeertained. 

We appnive heartily of his conduct. It is for the 
fime reafon, and not to maintain at all hazards any pre- 
conceived opinion of our own, that we have urged every 
obje^lion that occurs to im againli the hypothefis of 
the identity of gelvanifm and elecUicity. Thtfc fluids 
or influences appear to us to differ eflentially ; but flill 
we admit that future experiments and future reafonings 
jnay r.’movr our ohjed^ions, which, however, ought never 
to he loll fight of tii/ they be lemoved. If ingenious 
men, adopting implicitly the hypothefis of Volta and 
Mr Nicholfon, (hall iiillitutc a fet of experiments to af- 
certain the laws of the galvanic influence, they will be 
very apt to make their experiments fuppoit their hypo- 
tlieiis, inllead of employing them as guides to the temple 
cf truth. Mr Nicholfon fays, that in all the experi- 
ments made by him and Mr Carliflc, the a^ton of the 
indrument was freely tranfmitted thiough the ufual 
condtidlors <if eledlricity ( meaning, we fiippofe, metals 
and watery fluids), but that it was flopped by glafs and 
other non-condu^to'-s. Wc have experienced the Came 
thing, and lo far wc acknowledge a ili iking refeinblance 
between galvaiiifm and ele^lriclty ; but, on the other 
hand, wc have never been able to make any accumula- 
tion of galvaiiifm by means of coated clcAiics, whilll 
Mr Cniicklhank found that the gdvanic influence can- 
not be tianfmittffd ihrougli alcohol, ether, or ciTentiHl 
oils. Ill theft inflaiues, the difference between galva* 
iiil'm and ele^ricily I'cenis to he as ftrikii\g as the re- 
leinhlaiicc is in the others. Indeed ihefe difftrenccs 
between the one and the othti are fo many and fo great, 
that M. Fabhroni attiibutes the phenomena of galva- 
nilm not to tli^iicity, but to a chemical operation ; to 
the ti aDlltioL: of oxygen into a combination, and to 
the formatitin ol a new compound. He had obferved, 
in repeating the common experiment, that if he wiped 
his tongue as accurately as poflible, the fcafation of 
tafle excittd hy the two metals was fo diminifhed as to 
be hardly diflinguifhed. J ).e faliva, oi* fome other 
moillure, m ill therefore be of fome importance in this 
phenomenon. He afterwards iniiituted a fet of veiy 
propel experimehts; from which it appeared to him that 
an evident chemical ai^tion takes place in the operations 
of galvanifm, and that it is unneceffaiy to feek farther 
for the nature of the new flimulus. Galvanifm (he 
fays) ia*manifeftly a combiillion or oxydftion of the 
metals ; and the ftimulating principle may be either the 
caloric which is difengagedi or the oxygeq which 


paffes into new combinations ; or the new metallic fait ; Torpedo, 
but which of thefe he has not afeertained. — 

Without adopting or rejecting thefe conclufions, we 
recommend them to the attention of our chemical rea- 
ders ; for it is only by expert and fcicntilic chemills 
that we expect the nature and properties of galvanifm 
to be afeertained In the mean time, it is proper to ob« 
ferve, that the pile of Volta continues in order for about 
three days, and fcarcely three ; and that on account of ' 
the corroflon of the heces of the zinc, it is iiecelfdry to 
renew them previous to each conltrudiou of the pile. 

This may be done by feraping or grinding, or by clean- 
ing them witli diluted muriatic acid. 

To avoid the trouble of conliaoily tepiling the pieces 
of filver and zinc, Mr Cruickfhank conltrudcd a kind 
of trough of baked wood, 26 inches in length, 1.7 
inches deep, and 1.; inches wide ; in the fide-s of this 
trough grooves were made oppofite to each other, about 
the tenth of an inch iti depth, and fuflieiently wide to 
admit one of the plates of zinc and iilver when foUlered 
together ; three of thefe grooves were made in the fpace 
of one inch aad three tentlm, fo that the whole machine 
contained 60 pair of plates. A plate of zinc and iil- 
ver, each 1 .6 inches fquarc, well cemented together, 
were introduced into each of tiicfe grooves or notches, 
and afterwards cemented into the trough by a compe^fi- 
tion of rofin and wax, fo perfe^ly that no water could 
pafs from one cell to the other, nor between the plates 
of zinc and filvcr. This circum (lance mull be ilii(5tly at- 
tended to, elle the machine will be extremely imperfi^l- 
When all die plates were thus fecured in the trough^ 
the iiiterftices or ceUa formed by the different pairs of 
plates were filled with a foltition of the muciat of am- 
monia, which here fupplied the place of the inoiflened 
papers in the pile, but anfwcred the purpofe much 
better. It is hardly ncceflary to obferve, that in fixing 
the zinc and filver p^tes, they mull be placed regular- 
ly, as in the pile, vix. alrernately zinc and fdver, the 
filver plate being always on the fame tide. When a 
comniiiiiication wa.s made between the Aril and latt cell» 
a itrong fhock was felt in the arms, but fomewhat dif- 
ferent from that given by the pile, being quickei, lefs 
tremulous, and faring a greater rtfemblance to the 
common elcflrical fhock. He conflrufted two of thefe 
machines, which contained in all iod pair of plates; 
thefe when joined together gave a very itrong ih<)ck,i^ 
and the Ipaik could be taken in the day-time at j^lea- 
fure ; but what furprifed him m>i a little, was the vAy 
flender power which they pofTefled in devompohng wa- „ 
ter ; in this refpe^il they were certainly inferior to^ pile 
of 30 pair, although foch a pile would not give a fhock 
of one third the llrength. 

This apparatus retained its power for many days, and 
would in aH probability have retained it much longer, 
had not the fluid got between the dry iurfaces of the 
metals, i'o remedy this defeat, he fuldered the zinc 
and filver plates together, and foyiid that this method 
anfwers very well. The zinc plates may be clt^ned 
any time, by filling the different cells for a few minufes 
with the dilute muriatic acid. Although this apparatus 
may not entirely fuperiedc Che pile, efpccially if it 
fhould be found to decornpofe water, &c. but flowly, 
yet In other refpefls it will no doubt be found very con- 
venient and portable. 

If this article be thought long, and if we appear to 
have loll fight of our origioal fubjedl, the Torpedo, we 
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Toucan ha^ enty to plead in excufe for our condufti that whilft 
• j f could not avoid pointing out the refemblaiu'c he- 

^ * tween the ihock given by the torpedo and that by 

Volta’s appaiarus, we felt it a kind of duty to embrace 
the only opportunity that we (hall have of laying be- 
fore our readers the additional information reipeding 
the phenomena of Galvanism which we have recei- 
ved lince the publication of that article. 'I hefe phe- 
nomena are yet new, and they are unqucil ion ably im- 
portant ; indeed fo very important, that, to us it ap- 
pears neitlier impofTible, nor even improbable, that to 
the galvanic agency of metals and minerals may be at- 
tributed volcanoes and eartliquakes. 

'lOUCAN, or American (Joosk, is one of the 
modern conilellations of the fouthern hemifphere, con- 
fining of nine fmall liars. 

TRAC I ORS, Metallic. Sec Perkinism in this 

Suppi, 

TRACTRIX, in geometry, a curve line, called aifo 
Catenaria ; which fee, EncycL and Arch, Suppl. 

TR/lDESCANF (John), an ingenious naturaiift 
and antiquary, was, according to Anthony Wood, a 
Fleming or a Dutchman. We arc informed by Parkiii- 
fon, that he had travelled into moil parts of Europe, 
and into Barbary ; and from fome emblems remaining 
yp«n his monument in Lambeth church -yard, it plainly 
appears that he had vilited Greece, Egypt, and other 
cailtrn countries. In hia travels, he is fiip}>ored to have 
colleded, not ^only plants and l^ds, but moft of thofe 
curioftties of every fort which, after his death, were fold 
by his foil to the famous Elias Aflimole, and depolhed 
in bis mufeum at Oxford. When he firft fettled in this 
kingdom cannot, at this dtftance of time, be afeertained. 
Perhaps it was at the latter end of the reign of Queen 
Elisabeth, or the beginning of that of King James I. 
Misprint, engraven by Hollar before the year 165^1, 
which reprefents him as a perfon ver^ far advanced in 
years’, feems to countenance this opinion. He lived in 
a great houfe at South Lambeth, where his mufeum 
was frequently vifited by perfons of rank, who became 
benefiidlorB thereto : among thefe were King Charles I. 
(to whom he was gardener), Henrietta Maria bis Queen, 
Archbilhop Laud, George Duke of Buckingham, Ro- 
bert and William Cecil, Earls of Salilbuiy, and many 
other perfons of diftindion. John Tradefcant may 
^hetefore be jullly confidered as the earhell collc£lor 
(in this kingdom) of every thing that was curious in 
^tiiral hittory, viz. minerals, birds, fifhes, infects, &c. 

had alfo a good collegian of coins and medals of 
all folts, bcfidea a great variety of uncommon rarities. 
A catalogue of thefe, publiflied by his fon, contains an 
enumeration of the many plants, fhruhs, trees, dec. 
growing in his garden, which was pretty extenfive. 
Some of thefe plants are, if not totally extinct, at lead 
become very uncommon, even at this time : though tliis 
able roan, bv his great induftry, made it manifeit, in 
thd very infancy of botany, that there is fcarcc any 
^iant e\tant in the known world that will not, with pro- 
•ptc care, thrive in this kingdom. 

When his houfe at South Lambeth, then called 
TTradefcanfs Ark^ came into Alhmolc^a pofleffion, he 
added a noble room to it, and adorned the chimney 
with his arms, impaling thofe of Sir VTilliam Dagdale, 
whofe daughter was his third wife \ where they remain 
to this day. 


It were much to be wiihed, tliat the lovers oi bo^a 'TP 

ny had vifited ihis once famoiiB garden before, or ;it . 
lead ill the btgii.ning of the pidenl century. But thi.i 
feems to have betn totally iiegle^cd till the year 1749, — ^ 
when Dr Wnd'oii and the late Dr Mitchell favoured tfie 
I^yal Society with the only account now extant ojf the 
remains of riadrfcani’.s garden. 

When the death of J jhn 'Tradefcant happened is not 
known ; no mention Umg made tliereof in the rcgdler- 
Look of Lambeth church. 

TRAJEC i DRY, a term often iifed, generally h-r 
the path of any liody, moving either in a Void, or ir. a 
medium tlut rcliits its motion ; or even for any c<iTve 
palling through a given number of Thub Mew- 

ton, Friiicip. lib. 1. prop. 22. propoi'es to def-jiibe a 
trajcAoiy that (hall pais througli hve given points. 

traitor’s Island, one of the Archipelago rah 
cd IJianihy in the South Sea (See lliiit 

article, Suppl,), it is low and flat, with only u hill oi 
fome heigUt in the middle ; and is divided into tw.> 
parts by a channel, of which the mouth is ubuct 1 ; 
toiies wide. It abounds with bnnnanas, )arns, and tl ^ 
liijcll cocoa-nuts, which I'lrtuife fa) 4 he ever faw. . . 
bout twenty canoes approached the French fhips wiu.- 
out dread, traded witii u good dcdl of honcily, and nr 
ver refufed, like the natives uf the archipelago of NM 
vigators, to give tlicir fruit before they were paid foi 
it ; uuf, like them, did they give a prcferince to 
over nails and pieces of iron. They fpoke, hovCcvev, 
the fame language, and had the fame ferocious lotv'c , 
their drels, tlicir manner of tatowing, and the form ir, 
their canoes, were the lame *, nor could we (fays the 
author) doubt that they were one and die fame people : 
they differed, indeed, in having univcufally two joinu 
cut off from the little finger of the left hand ; whean^, 
ill the iflands of Navigators, I only perceived two in li- 
viduals who had fnllered that optuMtion. They 
alfo of much lower ilature, and fai lci» gigantic ma!;c ; 
a difference proceeding, no doubt, from the foil of thefe 
ifknds, which being Lfs feriih, is confcqucntly lei's L- 
vomable to the expaiihon of the Imman fianic. 

TRAMMELS, in mechanics, an inltrurncut ufeJ by 
artificers for drawing ovals upon boards, One pair 
of it confitU of a crofs with two grinivcs at right angle 1; 
the other is a l>eani currying two pins, which Hide in 
thofe grooves, and alfo the dcfciihmg pencil. r\ll the 
engines for tumiiig ovals are oonilru:tcd on the fumv 
pr 4 iiciple 8 with the trammels : the only diifcrcnce in. 
that ill the trammels tlie lioard is at relt, and the pen- 
cil moves upon it; in the turning engine, the too!, 
w'.ch fupplies the place of the pencil, is nt red, iiul 
the boaici moves againll it. Sec a demon Hi ation of il c 
chief pi:opertice of thefe inlliiiincius by Mr Ludlam, iu 
the Tran/, vol Ixx. p. 378, 5 cc. 

TR ANSFORMA’riON, in geomelry, L the chan- 
ging or reducing of a figure, or of a body, into another 
of me fame area', or the fame (oUdity, but of a different 
form* As, to transform or reduce a triangle to a fquare, 
or ^ pyramid to a parallelopipedon. 

TkASsroRMAfias of Equations^ in algebra, is the 
dianging equations into others of a different form, but 
of equal value. This operation is often neceffary, to 
prepare equations for a more eafy folution. 

TRANSLATION, in literature, is a matter of fo 
Buch importancci that no other apology caa be made 

for 


I 
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ft^r iKc very impe'^fcft manner m whicli it is tveaiecl in 
tho Km yclopadta^ th 'n a cancjid dftlarntinn that it was 
iTnpoifihle to enter at all up«»n the fnhjcA within the 
iMt'uuv limits to w'liich we were then rcltrid^cd by the 
pronrirtois of the work. 'I he fundai'ricntnl laws of 
tranilation, which we pave from Dr Campbell of Abrr- 
clceii, wc believe indeed to be iinexcc, tionable ; but the 
(piiiHon i^, how are thefc laws to be obeyed? 

In order that a traiiflator n,ay be enabled to pivc a 
complete tranfeript of the ideas of the oripmal workt it 
is ahnoft nccdlefs to ohierve, that he mull T)ofUfs a per- 
fect knowledge of both languages^ %>/£. that of his au» 
thor, and that into which he is to trandate ; and that 
be mn(l have a competent acquaintance with the fiib- 
jedt of w'hich his author treats. 'I'hefe propofitionb we 
cotjfider as fr If evident ; but if any of our readers (hall 
be of a different opinion^ we refer them to an £ffdy on the 
PrhiapUs of KranJhUion^ pubhlhed 1797 by CadcU and 
l^avits, London, where they wiibhnd our dodfrine very 
( learly illnllrated. It may be proper to add» that 
Inch a knowledge of the Greek and l^atiii languages as 
Merely enables a ni'^n to read them with eafe and enter- 
laliin ent to himfelf, ih hy no means fufficient to qualify 
Tiim for tranHathig every Ortek and T.atin book, even 
thonob It treats of a lufje^l w*ith which he has a gene- 
ral ai'i}\inintancc. "Lhe religious rites and ceremonies 
of the Greeks and Romans, as well as the radical words 
o( their language, were derived from the Bail ; and he 
who an abrohitr ffrangcr to oiiVntal literature, will 
be very lirbic to msffake ocrafionally flic fenfc of Greek 
and Roinari authors who treat of religious inbj^s. Wc 
could ilUiilrate the truth of this poiition by quotations 
from feme of the mod admired modern tranilattons of 
the Greek Scriptures, which we have no hefitation to 
fay fall very (hort of the authoriled vciTion in accuracy 
as well as in elegance. The divines employed by King 
fames to tranflpte the Old and New I'edaments were 
profoundly (killed in the learning, as well as in the lan- 
guages, of the Baft ; whilft lome of chofe w^ho have 
pre fumed to improve their verlion icem net to have pof- 
ftfftd a critical kiuo» ledge of the Greek tongue, to 
hpve known Hill lefs of the Hebrew, and to have been 
abfohite f rangers to tlie diak^ fpoken in Judea m the 
days of our Saviour, as w'ell as to the manners, niftoms, 
and peculiar opinions of the Jews fedts. Neither me- 
laphyfic'd acutenefs, no*- the mod perfed knowledge of 
the principle^ of tranftation in general, will enable n 
man who is ignorant of ibcle things to impiove the au- 
thor! fed verfion either ot the G of pels or the Bpiftles ; 
t\)r fuch a man knows not accnrately, and therefore 
cannot give a cuiuplctt tranfciipC of the ideas of STuc 
original work. 

But fuppofing the tranHator completely qualified with 
refpei^t to knowledge, it becomes a queftion, whether 
he may, in any ca(e, add to or rttrencli the nleas of his 
author ? arc ftrongly inclined to think, that, in no 
cafe, it is allowable to take fi ch libeities ; but the in- 
genious and elegant effayiH. whofe work on the pi in 
riplcM of trarflaiion we niiiti always quote with refue<^, 

of a different opinion. give a general arfwer 

(fays he) lo this qmition; 1 would lay, that this liberty 
may be iifed, but wiib the greaicft cantum. It muit 
be further obferved, that the Hiperadded idcaihall have 
the moil nreenary coniu.6tion with the original ihonght, 
and actually injcrcafc iu (ox.ee. And, on the other band, 


that w'hencver an idea is cut off by the tranflator, it 
mull be oiilx fuch as is un acccllbry, and not a prin- ^ 
riple, in the claufe or fentenee. It muft likewife be 
conftffedly rcdundani, fo that its retrenchment ftiall not 
impair or weaken the oiiginal thought. Under thefc 
limitations, a tiHiiilator may cxcrc^fc his judgment, and 
aflume to himfeif, in fo far, the characler ol an original 
writer 

Of the judicioiih ufe, as he thinks it, of this liberty, 
the author quotes many examples, of which we (hall fe« 
4 e 6 i thite, as well culcuiaud to illuilrate our own ideas 
of the fubje^l. 

In the iirll book of the Iliad, Achilles, having re- 
folved, though indignantly, to give up Brifeis, delires 
Petioclus to di liver her to the heialdsof Agamemnon; 

paT'> lla.rp %Kfi( i$ ft\a iriTuSiO* Iratpm’ 

Er nyayt nAtaim Bpts-r$Sa MWiwapn- ¥, 

i'iAyi V iT* x'JTir trnv rot^a vhCf Ayatkif‘ 

S* dtJLioi/,-' TdO’i xfcv' liimt A. 345. 

Patroclas now th’ unwilling beauty brought ; 
bhe in foft fonows, and in pcnfivc thought, 

Pall fiknr, as the heralds held her hand, 

And oft look’d back, (low moving o’er the ftrarfd. 

'Pope. 

Our author thinks, and we heartily agree with Ivim^ 
that the amplificdtion in the three laft lines of ihis ver* 
(ion highly improvr s the effe^ of the pidtuie ; but we 
cannot coafider this amplification as a4]ew idea fuper* 
added It was the obje^ of Hemcr to inform his 
countrymen, that Brileis went, with the heralds unwii* 
iingfy. This he docs by the words » etnrvo' ai* / 

and it is by no means improbable, that the 
rhythmical movement of -^he verfe may have prefented 
to the ancient Greeks the amage of the lady walking 
(lowly and relufiantly along. This image*, we ate (me, 
is not produced by a literal tranllation of the Greek 
words into Bngli(h ; and therefore it was Pope's duty, 
rot 10 add. to the ideas of the original, but, by amplid* 
cation, to prelcnt to his own countrymen the picture 
which Homer, by the fiiperiority oLthe Greek Ian* 
guage and rhythm, had preiented to his. 

In the ninth book of die Iliad, where PhscniJt re* 
minds Achilles of the care he had tahen of him while 
an infant, one circumftance, extremely .mean, and even 
difgulting, is found in the original : 1 

OT* tn V* lya ynitfxt^t 

Oiir 1/ 1 * Wformfittnf, nat 0 «v«v 

Hscr.Jifrff'ar «vi rnSi^^i 

Oi» V IV *wxiin aAiytim . « 

The literal verfion of thefe lines is indeed very grofs : . 
** Whtn-1 placed^ you before fny> knees, L crammed you 
with meat, and gave you wine, which you pficn vomit- 
ed upon my hofom, and (lained my clothes, in your 
troubli'ioine iidancy-;'’ but wc cannot agree with our 
author, that the Bnglifh reader 4 s obliged to Pope for 
having altogether funk this -nauleous image. What it, 
or ought to be, our object in reaiJiug Homer ? if it be^ 
merely to delight our ear with foiiorous lines, an'dpleale' 
our fancy with, grand or fplcndid images, Uie tranfiator 
certainly did right in ^keeping out of view this difguft- 
ing pi6ure offavage life ; but when he did fo, he can* 
not be faid to ha%c given a coinplcie tranicrfpt of his 
author's ideas. To.pleafe oiiritlves, however, with 
fplendid images, is not our only objeA when fludying 
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the works of the ancient poetH, Annther, anrl in our 
" opiniuii a more iinpurtaiit ohjci5t, w tt> rtcq.i re a lively 
notion of aiKleut inanncrB ; Hnd if fo, t ope groWy 
mlfivads the mta* Engliih reader, 'vlien, inl^Md of ihc 
bcallly imnge of Hoiner, h'." prefents him with the fol 
lowing fceiie, wtreh he may daily rivet with iu hib own 
faintly I or in t he families of his friends : 

^'hy infant hn ail a like affe^lion ftiowM, 

Still 'n my ^rms, an ever pkafing load.; 

Or at my knee, by Phoenix woiddMi thou flnnd, 
No food wafl grateful but from Phirnix hsnd : 

I paf. my watchings o\t thy helplets years, 

Ti»e under labours, the conriplia^t carcF. 

This is a plrTtiire of the domellio manners of (rreat Bri- 
tain in the i 8 th century, and noc of Greece in the he- 
roic ages 

In the beginning of the eighth book of the Had, Ho- 
' mcr puls into the mouth of Jove a very ll*^arigc fpcech, 
iluffed with braggart vaunting and ludictoui imrges. 
This, as oiir author oblerves, is far beneath the dignity 
rf the thimdcrer ; but it is only beneath the dignity of 
the tlnnirh rer as our habits and modes of thinking com- 
pel tij »o conceive fuoh a being. The thutiderer of the 
(Greeks was a notorious adulterer and fodoniite, whofe 
mow! character finks beneath that of tlie meanefl of our 
bravos i and as he had dethroned his father, and waged 
for fome time a doubtful war with certain earthly giants, 
it does not appear to us that the bonding fpecch which 
Homer puts into his mouth is at all unluitable to hia 
acknowledged attvibiucs. But whether it be or not, 
was not the trauflator’s concern* Homer, when he 
compofed it, certainly thought it not unworthy of the 
thunderer ; and whatever Popc*i» opinion might be, he 
•' had no right to fubftitutc his ow’n notions of propriety 
for thofe of his author. The mythological talcs of the 
poets, And more ePjccially of Plomer and Heliod, con- 
ftituteC, as every one knows, the religious creed of the 
vulgar Greeks (fee Polytheism, n"" 33 . Encycl.) ; and 
this circumdance makes it douoly the duty of a tranfk* 
tor to give, on fuch fubjefks, a fair tranfeript of his au- 
thor’s ideas, that the mere Engltdi reader, for whom he 
writes, may know wdiat the ancients really thought of 
th^ objrdb of thair idolatrous worlhip. This Pope has 
not dime in the fpecch under coniidcration ; and has 
(here fore, in our opinion, deviated widely from the drd 

J * mod imuortHiit of the three general laws of traiina- 
Juhufoii has apologized, we think fufTiciently, 
many of Pope's cmbcllifhmcnts of his author *, but 

las nut attempted to make an apology foi luch em* 

be]lifhtnei:ts as alter the feni'e. We cannot indeed con- 
ceive a pretence upon which it can ever be allowable in 
a tranflator to add to the ideas of his author, to re- 
trench. or to vary them. If he be iranflating hiitoiy, 
and drd his author advancing what he belie'oes to be 
falfc, he may coircd him in a note; but he has no right 
to iitake one man utter, as his own, the belief or the 
Qntiments of another, when that belief, and tiiotc fen- 
tiiTfeiits, arc not hie own. If he be traunating a work 
of k'iciice, he may likewlfc eorreft ibc errors of his au- 
thor in notes, as Dr Clerkc corrcifted ihofe of Ro- 
hault ; hut no man has a right to give to a Ruhault 
the Icierice of a Newton The tranflator of a poem 
may q^ruitnly emplcy amplificaiion to place in a driking 
liglit the images or the fenumeuts of the original work; 
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but he muft not alter thofe images or fentiments all 
to make that appear grand or elegant in the veifiun, 
which is mean or dirgiilliiig in tht oiiginab On cvtTy 
occafion on which he takts fuch liberties as thtfc, he 
ceafes to be a tranflator, and becomes a failhlefs paia- 
phrtid. • 

^rhe fecond general 1 ?. .v of tranfl ition, thoiigli cer- 
tainly lefs important, is uc lups more d'ffieiilt to be ob- 
ferved than the ftrft. \Vc have Hated it in thefe words: 
(See Translation. JinryrL) “ Phe flylc and manner 
of tlic origjfifil fhoiild be picfervei! ia the tr.^^nflation p' 
but it is obvious, that this cannot be done by him who 
poflefl'es nut fiiificient tallc and judgment to a fee r tain 
with precifion to what clafi the llyle of the o*-ig'.idl 
belongs. ** If a tranfl ator fail in thi'» dlfcernmcnt, and 
want this capacity, let him be ever fo thoroughly inafter 
of the fenfe of his author, he will prcfnit him through 
a dtflortirig medium, or exhibit him in a gaib that is 
unfuitable to his charadtei.” It would obvioiifly be 
very improper to tianflate the elegantly firnple language 
of Caelar into rounded periods like thofe of 7 he R(im- 
bler^ or the Orations of Cicero into the iaugurige of 
.Swift. 

The chief charaf^criflic of the hillorical ttylc of the 
facred Scriptures is its fimplicity ; and that limplicity 
is, for the moft part, well p'‘clerved in tlic authorifed 
verfion. It is, however, loll in many of the modern 
verfions. Caflalio’s, for iidbince, though iiitillcd to tlic 
praife of elegant latinity, and though, in gencial, faith- 
ful to the Icnfe of the original, yet exhibits numbevlefa 
tranfgrcflions of the law which is now under coniidcra- 
tion. Its fentences are fuiiTied in long and intiicatc pe- 
riods, in which many feparate members are artfully com- 
bined ; and we obferve a cunilant endeavour at claflical 
phrafeology and ornamented did\ion, intlcad of the 
beautiful limplicity of the original. 

The verlion of the Scriptures by Arias Montanus 
is, in fome itfpedH, a contrail to that of Cullalio. By 
adopting the literal mode of tranflation. Arias undoubt- 
edly intended to give as faiiliful a piduie as he could, 
both of the fenfe and of tlic manner of the origiiiiil. 
Not attending to the peculiar idioms of the lit brew, 
Greek, and iLntin torgucs, which, in iome reipeds, arc 
veiy different from each other, he has, by giving to his 
JLatin the combination and idioms of the two ii'-l) of 
theft languages, fomttintci, made the facred wiitcrs talk 
abrurclly. In Latin, as every fchool hry knows, two 
negatives make an affirmative, wh'illl in Greek they add 
force to the negation, x v^jci^ov uJu.i^a^Kt .t . f’gnilics, 
•• Without me ye can do nothing,^* or, “ Yc cannot 
do anything;" but Alias has ivanflaud tl.c 
wordi- fine me non putejlh facive nilii\ 1 e. “ without me 
yc cannot do nothing," or, *• ye mufi do fomething," 
which is dinedly contrary to the meaning of our i.ord. 
It i.H not ihertfore by iranflating literally or verbally 
that wf can hope to |>rcfcive the llyle and manner of 
the oiigiual 

To exprefs in florid or elevated language the ideas 
of an author who writes himlelf in a fimpK- llyle, is noc 
to give in the vcrHoii a jufl pi^,lurc of the o'^iginal; t»uc 
to attempt, for the iakv of vcrlj'd accuracy, 10 ujini- 
<hice into one lung'mgc the pecul'ar idiorn- or coiiif ruc- 
tion of another, is lli)I worie, in tl in. mode of tianilA- 
tiou the le.ife, as weil ay. the rnunner of the oiigirul, is 
loft. The rule ob\iuuily is to ufc; in the verfioii, die 

worda 
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‘I'ranflfa- v/or<38 and phrafcology which wc have rtfafon to he- 
, litvc that the author w'oulcl himfclf have uft*vl, had )»tf 

" ~ been mailer of the language into which we are tranfla- 
ting his ideas. Thus, if vve arc to trandale Into Ivighih 
a py^cc of elegantly fimple Greek or Latin, we mull 
make ourfelvcB completely mailer of the authoi’s mean- 
ing, and, neglcAing the Greek or Latin /V//«»w, exprefs 
that meaning in elegantly fimple Englifh. We need 
not add, that when the language of the original is florid 
or grand, if that ftylc be fiiited to the fubjeft, the lari- 
gnage of the tranllation fhoiild be florid or grand like* 
wife ; but care mud always be taken that pcrfpicuity be 
not facriliced to ambitious ornaments of any kind ; for 
ornaments which obfeure the fenfe are worfc than ufe 
Icfs. 

If thefc refleftions be juft, it is obvious that a poem 
cannot be propctly traiill ited into profe. The mere 
fciil'c nrny clutihtlcfs be thus transferred from one lan- 
guage into another, as has generally been done by Mac* 
plieiion in his liobbling verfion of the Iliad, and per- 
hap.'i iTu<rc completely by a late tranflatorof Anacreon; 
but in Aich a vcrilon, the Ityle and manner of the ori- 
giiidl mull recelLrily be loll. Of this tlic following 
accurate profe tranflalion of Anacreon’s ninth ode (on 
a dove) is a linking riiflance ; 

“ O lovely Pigeon ! whence, whence do you fly ? 
Whence, fpecdiiig through the a'V, do you breathe, and 
dillil fo many pei fumes ? Who is your mstter ? For it 
concerns me to know. ‘ Anacreon fent me to a youth, 
— to Bntliyllus, at prefent the prince, and difpoliug of 
all things Venus fold me, receiving a little hymn in 
return. iid I iVivc Anacreon in fuch traufatflions as 
thefc : and now I carry his letters, fuch as you fee : 
and he afliims, that he will immediately make me fret. 
But I will remain a fervant with him althoiigli he may 
illfiuifs me : For wherefore docs it behove me to fly, 
botl) over mountains, and Adds, and to perch on trees, 
devouring fome rullic food ? Now indeed I cat bread, 
fnatchiug it from the hands of Anacreon himfelf; and 
he givts to me the wine to drink which he drinks be- 
fore me ; and having drunk, I perhaps may dance, and 
cover my mailer with my wings : then going to reft, I 
fleep upon tlic lute itfelf. You have it all;— begone; 
you have made me more talkative, O mortal ! than even 
^Tf>eOJrs ajay*.**^ 

pf .<nacrt't>n, How inferior is the general clFed of this piece of 

well-known poetical verflons of 
Addifon and Johnfon ? and yet the mere uleas of the 
.i/lV*, original are perhaps more faiihfnlly tmiifcribed by this 
anonymous writer than by either of thofe elegant 
tranflators. l*be emotions indeed excited by the ori- 
ginal arc not here brought into view. 

The third general law of tranllation is fo nearly allied 
to the fccond, that w’c have very few direfiions to give 
for the ohfervation of it. He who, in his verfion, pre- 
ferves the llyle and manner of the original, as we have 
endeavoured to Ihew that they to be preferved, 
will, of coiirfe, give to the trar.flation the eafe of ori- 
ginal compofltion, 'i'hc principal difficulty that he 
has to cncounfer in this, part of his talk, will occur in 
the tranflating of idiomalical and proverbial phrafes. 
Hardly any two languages arc conftriidcd precifeiy in 
the fame way ; and when the ftrndurc of the Englifli 
language is compared with that of the Greek and La- 
tin, a remarkable diflkrence between the ancient and 


modern tongues h found to pervade the whole. This Tranfla 
miift occafton very confiderable difliculty ; but it is a 
difllciilty which will be removed by a due obfervance ^ 
of the former law, which dirc^la the tranflator to make 
his author fpeak Engliih in fuch a llyle to Englifhmen 
as he fpuke his own tongue to his own countrymen, 
and of courfe to ufe the Engliih idiom with Englifh 
words. But what is to be dune with thofe pi-overliial 
phrafes of which every language has a large collcAion, 
and which allude to local ciitloms and manners ? 

The ingenious author of the Eflay fo often quoted, 
very properly nbferves, in anfwcr to thi^ queftion, that 
the tranllation is perfed when the tranflator employs, 
in his own language, an idiomatic phrafe correfponding 
to that of the original. “ It is not (fays he) poflible 
perhaps to produce a liappier inftance of tranllation by 
corrcfpondm;r idioms, than Sterne has given * in the * Trlfirj. 
tranllation of Slawkenbergius’s talc. Nihi/ me penitet SLandy. 
hujus naji^ qnoth Pamphagus ; that w, “ My iiofe has 
been the making of me.” Nec ejl cur paniteat ; that is, 

“ How the deuce flioiild fuch a nofe fail ?” Mile\ pe» 
regrini in fiuhm fufp^xit ! “ I'lte centinel looked intfi 

the ftranger’a face. Never faw fuch a nofe in his life!’’ 

** As there is nothing (continues our author) which 
fo much conduces both to the eafe and fpiric of compo- 
fition as a happy ufe of idiomatic phrafes, there is'^tio- 
thing which a tranflator, who has a moderate command 
of his own language, is fo apt to carry to an extreme.” « 
Of this he gives many ftriking examples from Echard’a 
tranflationa of Terence and Plautus, for which we muft 
refer the reader to the Effay itfelf. He obferves, like- 
wife, that in the ufe of idiomatic phrafes, a tranflator 
frequently forgets both the country of his original au- 
thor, and the age in which he wrote ; and while/ he 
makes a Greek or Roman fpeak French or Engfiflii he * 
unwittingly puts into his mouth alliifions to the man- 
ners of modem France or England. This, to ufe a 
phrafe borrowed from painting, may be terikicd*an of- 
fence againft the cojhme. '1 ne proverbial expreflEbn 
in Theocritus, is of ftmilar import with 
the Engliih proverb, to carry coah fo Newcaftk and 
the Scotch, to drive fah to Dyfart ; but it would be a 
grofs impropriety to nfc either of thefc exprelliouB tit 
the tranflalion of au andent claffic. ^Of fuch impro- 
prieties our author points out many inftances both in 
French and Englifh tranflations of the daffies ; add 1 m 
might have inercafed the number by quotations from 
Blackwell’s Memoirs of the Court of Auguftus, wlb^, 
inftcad of Roman fcnators and their wives, we medtx 
with modern gentlemen and ladies, witji fecretarUs at 
•war^ paymafiert^ commijfary generals^ and lord high ad* 
mirals. It is true thememuirs of the court of Aiiguftus 
is no tranflalion ; but with refpedl to coftume, tt is ne* 
ceflarily fubjc6l to the laws of tranllation. 

Offcuces againft coftume are often committed by the 
ufe of improper words as well as of improper pl/rafes* 

To introduce iiito dignified imd folcmn compofitioii 
words aflbeiared with mean and ludicrous fubjedls, 'S 
equally a fault in an original author and in a tranflafor} 
and it is obvtoufly improper, in the tranflalion of works 
of very high antiquity, to make ufe of words which 
have but latelv been admitted into the language of the 
tranflator. Faults of this kind are very frequent in Ihr 
Geddes’s tniiiilation of the Bible, as when the paffover 
is called i^Jkipover s the tabernacle of the congregaw 
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>arna- iix)0, the coir^^^ntion»tent ; and a bnrnt-ofFcrmp;, a hoto- 
cau/l, 'rhe firll of thefe cxpreffions pn-fetiu to the 
•'avlrf* hmipnation an inn;^e profanely ludicrous ; the fecond, 
-V ■ briiurg into our view the French Convention, which, 
we fufpeft, occupied no fmall portion of the Dolor’s 
thouirhts, when they fhould liavc been wholly employed 
on the facrccl text ; and the woril hnlncmjl^ which mull 
be unintelligible to the mere Englifli reader, is, in the 
mind of every man of letters, clofcly aifoclatcd with the 
abominable rites performed at the facritices of the an* 
cient heathens. But it is needlefs to point out faults 
of this kiiul in a work which is open to more ferious 
ohje^lions, and which, wc truft, lhall never be generally 
read. We arc forry that truth compels us to fay, that 
the novel exprelfions introduced by Dr Campbell into 
"his verfion of the gofptls — ftich as confluence for mul- 
titude, and rri^n for king Mm -are, to fay the bell of 
them, no 'mprovements of the aulhoriftd verQon. We 
will not rnnk them witl^ DrGeddes's innovations, becaiife 
we will not clafa the great author of the D'ljjcrtntwn on 
Alirnclcs with a paradoxical Chriftian of no communion; 
but we do not think that Dr Campbell’s laurels wttc 
freihened on his brow by the tranflation of the Gofpels. 

We rti.ill conclude this article with the following re- 
flections, taken from the EfTay which has been fo often 

“ [f the order in which we have clafTed the three gc- 
Tteral laws of tranflation be their juft and natural ar« 
rangement, which, we prefiime, will hardly be denied, 
it follows, that, in every cafe where it is ncceflary to 
make a facrifice of one of thefe laws to another, a due 
regard ought to be paid to their rank and comparative 
importance. When the genius of the origins! language 
differs much from that of the tranflation, it is often ne- 
ceffary to depart from the author’s manner in order to 
convey a faithful pt^urc of his fenfe ; but it would be 
highly prepofterous to depart, in any cafe, from the 
fenfe, for the fake of imitating the manner. Equally 
•improper would it be, to facrificc either the fenfe or 
manner of the original, if thefe can be preferved conlifl- 
enUy with purity of expreffion, to a fancied eafe or fu- 
perior gracefulnefs of compofition ; and it is certain 
that the fenfe may always be prefervei though to pu- 
rity of exprcflmn tlie manner of the original muft fome* 
times be facriliccd.’* 

. TRAPEZOID, fometimes denotes a trapezium that 
ias two of its fides parallel to each other ; and fome- 
^mes an inegular folid figure, having four Tides not pa- 
^rallcl to each other, 

TRAVERSE, in gunnery, is the turning a piece of 
ordnance about, as upon a centre, to make it point in 
any particular direction. 

Tuavcrse* in fortification, denotes a trench with a 
little parapet, fometimes two, one on each fide, to ferve 
as a coverfrom the enemy that might come in flank. 

Traverse, in a wet fofs, is a fort of gallery, made 
throwing fajciffons, joifts, fafeines, itones, earth, 

I See. if^o the fofs, oppofitc the place where the miner 
Is to be put, in order to fill up the ditchf and make a 
paffage over it. 

Traverse alfo denotes a wall of earth, or flone, rai- 
fed acrofs a work, to flop the (hot from rolling along it. 

Traverse alfo fometimes figiiifics any retrenchment, 
or 4ine fortified with fafeines, barrels, or bags of earth, 
or gabions, 

TRAVESTY, or burlefque tranflation, is a fpccica 
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of wiiluig which, 2? it partakf-s in a great degrees of 
oilwiiul compofition, is luit to be uieafured by the laws 
of fciious tranflation. It conveys utithcr a juft pidurc 
of the fuitimtms, nor a faithful reprefcritalion of the 
ftylc and manner . of the original ; but pleafes itlVlf in 
exhibiting a ludicrous caricatiira of both. It iVifplay*! 
an overcharged and groitfcjuc refembhnoe, and exciicH 
our rifibic emotions by ilic incongruous afTociation of 
dignity and mcanntf., wifdv)n and ahfiirdity. This 
affociation forms equally the bafis of iravtrHy and of lu- 
dicrous parody, from which it is no othcTwife diftin- 
guifhed than by its affumjng a different language fiom 
the original. In order that the mim'ckry may be im- 
derftood, it is ncceflary that the writer choofe, fot ilic 
exercife of his talents, a woik that is well known, and 
of great reputation. Whether that repiiutiou is dc- 
fcived or unjuft, the work may be equally the rnhjec-l 
of burhfque imitation. If It has been llu inbicOl of 
general, but undeferved praife, a parody or a travc-fly ir 
then a fair fatirc on the fallc t. *(e of ihc ( rigiinl an- 
tlior and his admirers, and wc :11c ideafcd to i'ic‘ ImuK 
btcoine the objcBs of a juft calbgatipn. l*hc 
Jii/f ’Toni Thumhy ami iWt.nn.ihui.uhoht^f i^ which exhi. 
bit ludicrous parodies of »):ili:igts from ilu* fivoinitc 
dramatic writer*, of the timcK, convey a in eat hal <n' 
juft and ufcful criticifm If the origiiiul is a woik of 
real exccHcnre, the travefty or parody mtlilng 

from its merit, nor rob; the author of the fni?l!t'll por- 
tion of his juft praife. We laugh at the alfociailon of 
dignity and mc.'innf'fs ; but the former rem iirij, the ck- 
clufivc property of the original, tire latter belongs fole- 
ly to the copy. We give due praife to the mimical 
powers of the imiltlor, and are delighted to fee how 
ingenioufly he can elicit ruhjtfts of mirth ind riiliculc 
from what is grave, dignified, paihctic, or fuhlimc. 

But this fpecies of compofition pleafes only in a Ihort 
rpccimen. Wc cannot bear a Icngthciucl work in tra- 
vefly. The iiicongnioiis afTociatioii of dignity and 
meatiiiefs excites rifibility clrcfly from it.s htiiig iineX' 
pelted. Cotton’.s and Scairou’rf Virgil cntertuin but 
for a few pages: the coinpont»on foon l)ccomrs tetlious, 
and at length difgulling. We laugh at a /h(>rt exhibi- 
tion of buffoonery j but we cannot endure a miin who, 
with good talents, is conflantly pining the fool. 

T K E ACLi E ( fee lutryd. ) or M e l a s s i- s , is a fub - 
flance very wboleGrmc, but of a taltc difiigrecably fwt-tt. 
Methods have accordingly been propofed for purifying it, 
fo as that it may, on many occiilions, fupply the place of 
refined fug^r, which has long been at a pi ice whicli a great 
number of poor perfons cannot aflbrd to pay for what 
muft now be confidered as a ncceffary of liie. The fol- 
lowing is the procefs for purifying treacle, given by the 
M, Cadet (Devaux) in the Fruilh dn CnltivnU'ur^ founded 
upon experiments made by Mr Lowliz of Peterflnugh : 

Take of treacle lbs. of water 74 lbs. of chau-oal, 
thoroughly burnt, 6 lbs. Biulfe the cliarcc^al grof'ily, 
mix the three fubftances in a caldron, and let the mix- 
ture boil gently upon a clear wood fire. After it has 
boiled for half an hour, pour the liquor through a ftrain- 
wg-bag, and then replace it upon the fire, that the fu- 
perfltious water may be evaporated, and that the trea- 
cle may be brought to its original confiftence There 
is little or no lofs by this operation, as 24 lbs. of treacle 
give nearly the fame quantity of fyrup. ^ 

This procefs has been repeated in the large way, and 
has fucccedcd : the treacle is fcnfibly amcL'orated, fo 
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IV be r.feJ f'>i* TTi3f y ciifhcb; nev(*rt}icV*f.u ihofc 
u l!i iiiil’i, iIk* ‘.fr- or aiuiiidlit i/jUi U/s^ are not i cir 
fo :h viTli fnj.rar. 

'I I- r*’li i ?» ]>upuioir«, mu' ftron^'towTi 

of I'luk 'v in ’-fia, i’; tlie proviiir;:* nf jc'ilc b, with a 
G felt c^r bf, a b?rhoiir, and .i imIIL-. It M 
at the foot of a verv I'lep lull. 1 liv WiiIIh iUC 
b i.iri. :in.’ with ba *li:;unls ; ?iul an* bnih \vm!\ 

the of ancient (Irud'turts, i>ii v.'b Vb au* iiifcripliuim 

not 'I'be t<‘wn ti not populous ; tor there are 

irfiTC wo'mU anvl In it ihiin hoiifn, and the fc 

hu» one Ib'ry hi^di 1 he caltle is IcattH on a flat rock, 
-jvlth ditehe- out fl.croiTi. 'f'lic lia’bou*' is at tht eall 
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end of ti e lo'vu, and I lit mole built by the Gencofo is 
alrrol! ('eilro. 1 il. It ilaiuls on the lUack Sea. 104 
jnih north vvt.<l of \\ '• nun, and 440 erdl of Conflan- 
iliinmle K. T.oii 4- 2 s . N- lat. 

i.iis title [Fn yd.) \\c j/avf an ac- 
oou’it of tf»o in-th«..I reoonunended by Moflra Foif)th 
and lint fn cu'iu.^ Knincs and deiu'ls ill treis- The 
':il ciu'crv <*T. pinned in Ctve^'iitp, and in the de- 
parlniei’r ih rA.lior, iuli.inoe, for Hopping the pro- 
grols of rotteni.oln in la gr rn en. vVh.tn they perceive 
that this voiy rf>fTirnf)n and c*ollnr:h'vc difeaft bec^iiis to 
inrikf fonu' nrnpfofs in the obelnnt-tree, by excavating 
itf» triiTik, I bey oollefl heath, and other combnflible ve 
•;erab!eH and burn iliern in the very ca\ity, till the fiir- 
facc i.i comphtcly converted into 3 coal. It icldoni hap- 
pen. ili.U the trie peiiOies by the cfleCit of this opera- 
lion, ai d it is always found that this remediy fufpends 
the p'.-o;Mvfs> ot the 'ecay It is prav’tlfcd in the fame 
inanncT, und >^ilh flniibr lucceb, on the white oak. 
'W'hen we conipaie tlie efl\*''tA of the acfual cautery on 
the aniificil fyfletn, in I'linilir difeafe*;. a new reicntblance 
feeii hetwcfii tlic diieafes which alfet^ the organic be 
inp'ft ot both kliurdonu', as well a.s between the temedics 
by v/liii-li tiny rti<ty he oppof d — Nu ho^fun^s ^JournaL 
'1 lU AN(rl.K, A Ri rHMi ricAL, a kind of numc 
ral ti i iij)^le, or trljngle of numbers, being a table of 
ccii.dn uiirnbi ts diipoled in fnni of a triangle, ft 
wis f'l <*'nied l)v I*a'ca!; !»ut he wjs not the inventor of 
this table, as fini e N^riiei*- liive iinagintd, its p’-operlics 
havli!)r been tiiated of bv otlur aulliovs fonie centunes 
Kftire him. as is Ihcwn in Dr Huttunb Mathematical 
Praft*, vol. i. p. 

The fuirn of the triari^Jc is as follow'S : 

1 

1 

' 2 r 

1 

I 
I 

1 
1 
1 
1 

1 

And it i*' ronrtrtifttd by adding always the lafl two 
numbers of the next two pieredin}; columns together, 
To give the next fueceiding column i-f numbers. 

'fhe firft vertic?) column coii'jdsof units; the fecond, 
a ftries of the natu'-dl nurol.tis 1, 2, 3, 4, Jtc. ; the 
third, a feius of triangular numbers i, ?, 6, 1 , iS^c. ; 
the fnurlh, a ftries or p)rnmid'd rumbers, &c 'riic 
obl’»|ue d[agoiii»I to.^s, dcfeending from Ull to right, 
arc alfo the fame as the vert ed columns And .he 
numbers takes on the hoiizuntal lints arc the co cih- 


cients of tlic different powers of a binomial. Many rriar.gutar 
other fuopeilics auil ufes of Lhcfc numbers have been 
delivered by varloin. authors, as may be fern in the Jn- 
troduCliou to Hutton's Matltemaiical 'rabies, pages 7, 
l>f 7?* 76* 77 » fticond edition. 

L Rl.ANGlJLAU CoMPAsses, are fuch as have 
three legs 01 feel, by wliidi any triangle, or three points, 
may be taken off at once. Thefc are very uleful 111 the 
con(liu<f.flon of maps, globes, i\c. 

TKi.isiMU!. IK Numbvn^ are a kind of polygonal luirn- 
hors ; being the films of arithmetical urogreflions, which 
have I for the common dilferenee ot theii terms. 

Thus, from thefe arithmct'cals * 2 3 4 5 6, 
are formed the triangular numbers i 3 6 10 15 21, 
or the third column of the aiithinelleal triangle above* 
mentioned. 

The film of any number n of the terms of the trian- 
gular timnbeis, 1, 3, 6, 10, See is 

, w* , f/ /t^n+i^ft +2 

— •+• — , or ™ X — X — 

.62^312 3 

which is alfo equal t:> the number of flint in a triangu- 
lar pile of balls, the number of rows, or the number 
in each fide of the bafe, being ». 

The fuin of the reciprocals ol the triangular ferics, 
infinitely continued, is equal to 2 ; viz. 

I “f* T “f" y ri” iV "b iV> ~ ^ 

For the rationale and management of tlicfe numbers, 
fee Malcolm^ 2 ArUh, book 5. ch. 2. j and Simj>fon*B W/- 
fee, 15. 

TRIESTE, a fmall, but ilrong and ancient feapott 
of Italy, in Iftria, on the fpilpb of Veuice, witK a 
bifliop’s fee. It is beautifully (ituated on the tide of a 
bill, about which the vineyards form a femicirclc. Thu 
flreets are narrow; but thete is a Urge iquaie, where 
they keep the annual fair. The harbour U fpacious, 
but not good ; bccaufe it is open to the W. and S- W. 
windb. I'he inhabitants have a good trade in fait, oil, 
almonds, iron, See. brought from Laubacli ; and they 
make good wines. The cathedral, and the late jefuits 
church, are the two belt buildings. It belongs to the 
Houfc of Auitria, and is eight miles north of Capo 
dMilria, and 8 j north-eall of Venice. £. Long. 14. 4, 

N r*ar, 4?. 56. 

TRINITARIANS (Order of), wvs luftiiiitcd at 
Rome in the year i 198, under the pontificate of Inno- 
cent III. the founders whereof were John de MaCht^ 
and Felix dc Val us. His Holinefs gsvc them permil^ 
fion to eiiablifh this order for the deliverance of ca^ 
tivcb, who groaned under the tyranny of the inhdcls: V 
be gave them as a habit a white gown, ornamented with ^ 
a led and blue crofs. Afttr the death of the iw® 
founJerr, Tope Hor.orious III. continued the order j 
and their rule was approved by his fucceffbr CUment 
IV. in 1367. At firll they were not permitted to tat 
fleiV. ; and when they travelled, were to ride only upon 
alfcs. But their rule was coircfted and mitigated by 
the bifhop of Paris, and the abbots of St Victor and^t 
Gent vie vr, who allowed them to cat any kind gf food,}\ 
and to ufe horfes. This order poircfltd, at one lim^, 
about 750 convents in 13 different, provinces; fix of 
which were in France; namely, Fiance, Noimandy, 

Picarily, Champaine, Languedoc, and Provence ; three 
in Soain, viz New Cnililc, Old Callile, and Arragon ; 
one in Italy, and one in Portugal. There was dbr- 
merly the province of England, where this order haJ 
43 houfes i that of Scotlacdi where it had niue ; and 

that 
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Triones thtit of Irclnn<\ where U had 52 ; befiden a pfreat iiuni 
^ •’ her of mnnaftcn'i'S in Saxony, Hungary, liohcniifU and 

' oti’.tr countries. The convent of Ctrfioy in France was 

head of tijc 01 (’er. It is inipofTihle for us to fay wh.it is 
now the i^atc of the order, which can have no vifible exili- 
cnee in Fiatu’c, and is probably Inpprefl'cd even \\\ Italy. 

TRIONKS, in alhotiomy, a fort of conikllatioii, 
or fih'cn^bh^ge of feven Hars in the TJrfa Major, popiiJady 
called Chariis's //"'«/«.— From the ftfUm trinucs the 
noi th pole takes the denomination ftplentno, 

TRIPOLI OF Syria is, according to Mr PMowne, 
by no mcarn fb populous a place as we were led to re- 
prrfcr.t it in the Encyclnp^tdta. It is indted, he fays, 
a city ff'.ine extent, fitnated about a mile .md a half 
from the Tea ; but inftead of fixty, he edimatCH its po- 
pulation at about lixteen thoufand. The air i. render- 
ed ii'^wholefome by much Aagnant water. The tovi^n 
i.s placed on a flight elevation, the length conflderably 
exceeding the bre^idth. On the highelt ground, to the 
foiKli, i^he cafllc, formerly poffrired by the earls of 
Tripoli ; it is large and llron^. Hence is vifble a part 
of mount Libaiins, the himir.Jt of which is covered with 
fnow. The gardens in the vicinity arc rich in mulber- 
ry and other fruit trees. The city is well built, and 
nioft of the ftreets arc paved. 

•pltTc is found a number of Mohammedan merchants, 
fomc of the richefl and mofl refpe^^ablc in the empire. 
Silk is the chic f article of commerce. 

Tilt w/W, or fixed public revenue paid by Tripoli to 
Conflantinoplc, is only about L. 1 000 Sterling, 20 piirfes, 
a^ycar. Syria at prefent contains only four Pafli^itka, 
Damafeus, Aleppo, Acr6, and Tiipoli ; the lali of 
which ia the Irnalleft in territory and powder. Our au- 
thor obfetved no antiquities at Tripoli ; but the country 
round it is noted for producing the bed tobacco in Syria. 

TIlISECTlONy the dividing a thing into three 
equal partt* The term is chiefly ufed in geometry, for 
the divition of an angle into three equal parts. I'he 
trifeSion of an onj//* geometrically, is one or thofe great 
problems, whofe folution has been fo much fought for 
by mathematicians for 2000 years pad ; being, in this 
refprd, on a fooling with the famous quadrature of the 
circle, and the diiplicaiurc of the cube. 

TRISTA.N^d’Acunha, the largeft of three iflanJs 
which w'ere vifittd by Ixird Macartney and his fuite on 
Wke .^id of December 1792. The other two are di- 
imgutflicd by the names of InaccfftUe and Klghuny^ale 
glands. “ Inacccfliblc (as Sir Erafmus Gower obfer- 
..•■^vcd) feems to deferve that name, being a high, bluff, 
as well as apparently barren plain, about nine miles in 
circumference, and has a very forbidding appearance. 
There is a high rock detached from it at the foutli end. 
Its lalitudc is 19' fouth ; its longitude 1 1 '* 50' weft 
irojfi Greenwich, 'rhis rude looking (put may be feen 
at 1 2 or 14 leagues didance. Nightingale ifland is ir- 
rej^lai in its foim, with a hollow in the middle, and is 
^boiit feven or tight miles in circiunferer.re, with fmall 
frocky ifles at its foulhern extremity. It is defciibed 
iis having anchorage on the north-call fide. Its lati- 
tude is 37^ 29' louih ; and longitude 1 48' weft from 

Greenwich. It may be feen at feven 01 eight itagiies 
dillance. The largeft of theft three iflands, w'hich com- 
paratively may bw* called the great ilK* of 7r'iJ}an d'ji- 
runJjli^ is very high, and may be fe^n at 25 Itagucb di- 
^ fiance. It, feems not to exceed in circumference 1 5 
miles. A part of the ifland towards the north riics 
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perpendicularly from the f« a lo a npj nr'cr.t.Iy*oF 

a thoufand feet or nunc. A K vil ihirj « ouiiui ut . 
foiiTiiiig wliai among fv.unrn i:, trinu*! aiul 

extending tovvaids ihc «iit^c of ihc lil .nd; from \\t ci:cc 
a coni-.ai mountain rdcM, r-oi uid'ke in c to 

trte Peak of renende, ai li'tu lro::i ihr bay o» 

CrU7. Boats W'cre lent to fou'id and to cx.innnc the 
fhorc lor a coiiVviiicnt place to land and In lon- 

liqirencc c>f their report, the J.ion (a l!.i^ of g> ns) 
flo4;<i in, and came to anchor in the evening' tui ilu: 
iiniih f?de\ ill 30 fathr>iTH water, ( nc iniV i. t m t)>L 
fljorc; the bi'ttom black fand with Ilnni. ; a Imall u>i 1 , 
off the weft point, bearing foulli wi.tt by U/iitli jai't 
open w'ith the W'eftcin extirniity of the lilaun ; a cal- 
cadc, or lall of water, emptying i'.ltb upon the bt:.c]j, 
fouth by eaft. All the Ihorc, fiom the foudiern point 
to the caftern extremity, appcais lo be clear of tlani’,\r, 
and ftcep, except the weft point, wheic tlure ate break- 
ers about two cables length, or mar 500 ytiidi from the 
fliore. The fliip, when aricboud, wa.s ovcrftiiiclowtd by 
the dark mafs of that portion of the iflair! whofe lidc.s 
feemed to rife, like a mofn-grown wall, imnu diaiely from 
the ocean. On the riglit the (.I(.\aiinn wa^ Ids lapid, 
and between the nfing part nnd the lea was le'l \ flat, 
of iome extent, covered with ledge u'lals, intertpC! 'id 
with frnall flnubs, wh»ch, being perfectly greers looked 
ft^mi the lliip like a pleafunt inendow, wateiid b) a 
lireain that fell, afterwards, liom il.i bank" upon the 
beach. Tire oliicers, who went alhorc, rtp'»rtcd, that 
the cafles might be filled with frclh walti by n.cans 
of a long hole, without moving tht.r fiom tin* boats. 
The landing place thercaboutb was alio ddenbed as 
being lafe, and fiipcrior to any other that had bci*ii lx- 
amintd. From the plain, the land lofe gu^lnally to- 
waida the central inomUai'i, in li’ges covned witli 
trees of a moderate lize and luight. 'flic co.ift al ound- 
ed with fed liotid and leuli<, pergiiinb and albali ofie.s. 
One of the h .er was bioi glu on board, liis u ing.i rrita- 
furing ten feet from lip lo lip ; but oiheib arc laid to 
have been found much larger. ^Flre coail was co\c»ed 
with a broad fca weed, kverul fiulii ms Jong, and de- 
fervedly by natuialill:. tcrn’ed,i»/j^;./r///Vy',; «j. borne good 
filh was caught with the liook and line. 

V ** The accident of a fiiOdm pull, by which the an- 
chor was in a few hoiirs drivrn In rn iis hf.<ld, and ihc 
flnp forced out lo fea, pie\cnud the from bving 

explored, as was Inleiuhil. It is piobuble that bad the 
Lion aiiclutrt'd in 2r, mil tad ot 30 baliomL. w.iler, the 
anchor would have held firmly, oonu advant'-ge was 
obtained, how^evtr, lio;n coming 10 tin’s j lace. riie 
juft portion of llioiV ilia.id", m ulpcCi U) tlnir longi- 
liidci was aleertained, by the mean ol lLVir,d time- 
pieces, to l?c about two di giit'b to llic eaftwaid ol the 
place where they arc laid duwn in cbaits, \cktr. fmni 
obfcrvhtions made at a peiiod when ilic mdium^nts for 
this put pofe were Icds qccuiate tiiaii at prefent. 'i he 
fpot wlicrc the Lion anchoied w'as dtlLiinnu*!, b) good 
niciidiunal obfcvvalioiui, and by accurate i t.s, 

to be 37'^ 6' fouth htitndf, and 1 i V well longi- 
tiidvi fiom Greenwich. ’^J'hc tornp?!.. lijJ Jevtn de- 
grees of vhiiatioii W'iftwJ'.rd from the jiolc I'chicn- 
lieiFs ihcrmometti Hood at 67 deg? its. Jr w.ii n.UruI 
a!fo to have afcertaii'ci’, that a IrTt arclioingi. arid pi 11. 
ly of good water, were lo be 1 « umJ lieu*. I 'lif k‘ ill mds 
arc ccnainly woilhy <‘f a n.o»e pailicuiar ir.q';ity ; for 
tliev arc rot 50 leagues lion. ihi. genc.al Hack of \if- 
4 U 2 kh 


r. 
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Triftan fclB bound to China, and to the coaft of Coromar.del, 
H • by the outer paflage. In war time, an excellent uii- 
(le/voiis might bo fettled there, for (hips that wanted 
no other fupply but that of water. When circumilaii- 
COB r<;quire particular difpatcli, it is prafticable to enmc 
from England to Triftan d’Acniiha without (topping 
in the way, and afterwards to the end of the voyage to 
India or China.” 

I'hefc idands arc feparated by a fpace of about fif- 
teen hunured miles fiorn any land to the wcUwcird or 
northward of ihcin. They are lituaiod in that part of 
the foul hern hcmifplicre, in the neighbourhood of which 
a continent, do balance tise quantity of land in the north- 
nn hcmifpherc, was once expefted to be found, but 
while it has been fince difeovered that there is none. 
Of what extent, Iiowever, the bafes of the(e iflands are 
under the fiirfiice of llic ft a, cannot be afeertained ; or 
\Vhether they may, or may not, be fuflicient to make 
np for the tlcfid of land appearing above water. Navi- 
gatois report, that to the callward of them arc other 
fiTtnIl idand. , cMfi'ering not much in latitude, fuch as 
Gongh and Alvun/ iildiids, and the Marfouines ; as 
well a ^ extenfi\c (hoals, l}iiigdue fouih of the moil 
fnniluily point of Afiica, and extending eafterly ftve- 
ral deguer.. That all thtfe together (orm a chain, 
Ionic uf iLibiiqueoiis, and fome of iuperaqueous moun- 
9ain;>, but <iil lonrei'.^ed by their roots, is perhaps a con- 
jcAurc Itfs improbable, than that tliry (houlJ fepamtcly 
aiifc, like tall columns, from the vaft abyfs. 

A A tlltinent in Ti illan d’Acunha is known to have 
been twice in the contemplation of adventurers, but not 
as yet to have been carried into execution. One had 
the projiCl of veiuleving it a ma*-t for the change of 
the light manufadu^es of Hindcdlnn, fuited to hot 
climes, for the filver of the Spauilh fctilcments in South 
Amciica ; in the route between which places it is con- 
veniently fitunted. The other plan meant is only as a 
fultable fpnl A.r drying and preparing the furs of fea 
lions and (ial.«, and for extruding the fpcrmaccti of the 
white or long noftd whale, and the whale-bone and oil 
of the black fpiciep. Whales of every kind were feen 
fportiiig aboul Triilan d^\ci:nha. parlicul?.rly near the 
felling of the fun; and the (word riOi likewii'e made its 
appearance occaiionally. — Sir Staunton^ s jlaount 

oj the Kmld/fy to Chm.i, 

TRITON, in zoology, a gcr.iis belonging to tlie 
order of venues niollufea. 'I'ht l>o«ly is oblong ; the 
tongue is fpiial ; it has ivvelvc teinacula, (ix on each fide, 
the hindmoil ones having claws like h crab. There is but 
one fpeelee, (ouiul in hole*? of meks about the (bore. 

TKt)T'rLR (Mrs Caiharlnc), was the d .ughtcrof 
Captain David Tioiicr, a *' cotch gentleman. lie was 
a comirardcr in the ro)al navy in the reign of Charles 
11. and at his death left two daughters, theyoungeft of- 
whom, Catharine, our celebrated author, was born in 
London, Aiignll 1679. Nhe gave early marks of her 
genius ; and Icnrncd to write, and alfo made herfclf 
miftrtfs of the Frtnch language, by her own applica- 
tion and diligence, withoul a inif rudor ; but (he had 
fome aiTiftan' e in the liudy of the Latin grammar and 
logic, of which latter (he drew up an abftrad for her 
own ufc. The mofi fiiious and important fubjeds, 

and cfpecially religion, foon engaged her attention 

But notwithftaiiding her education, her intimacy with 
fevcral families of diliindion of the Romifh perfuafion, 
expofed bcfi while very young, to impreifioDS in favour 


of that church ; which not being removed by licr con- Trotter.^ 
ftrcnccii w'ith fome eminent and learned members of the v ' 
church of England, Oic embraced the Romilli commu- 
nion, in which (lie continued till the year 1707. In 
1695, produced a tragedy called ^yines de Ca/lru^ 
which W'as aded at the thcatrc-ro)al when (lie was only 
in her 17th year. '1 he reputation of this performance, 
and the verfes which (lie addrefled to Mr Congreve 
upon his Mourning Bride, in 1697, were probably the 
foundation of her acquaintance with that celebrated 
writer. Her fecond tragedy, Fatal Fnevdjbif^ was 
a£led in idpS, at the new theatre in LiiK;oln’6-]im- 
Fields. ^riiis tragedy met with great applaule, and in 
iiill tlioueht the mod perfect of her dramatic jicrforni- 
ances: Her dramatic talents not being contined to tra- 
gedy, fhe brought upon the dage, in 170J, a comedy 
called Fove at a lojit^ or Mojl n^otes carry it. In the 
fame year (lie gave tlie public her third uagedy, enti- 
tled the Unhappy Penitcht^ a^ed at the theatre loyal in 
Drtiry-lanc. But poetry and dramatic writing did not 
fo far engrofs the thoughts of our author but that (lie 
fometitnes turned them to lubje^^s of a very differeni 
nature ; and diilinguifhed hcrulf in an extraordinary 
manner In defence of Mr l.ockt*s writings ; a female, 
raetaphylician being a remarkable plicnomcuon in the 
republic of letters. ^ 

She returned to the exercife of her dramatic genius 
ill 1703, and fixed upon the revolutbn of Sweden, un- 
der Giidavus Erickfon, for the fubjed of a tragedy. 

This tragedy was aded, in 1 706, at the Qneen^s theatre 
in the Hay-Market. In 1707, her doubts concerning 
the Romi(h religion, which (he had fo many years pro- 
feifed, having led her to a thorough examination ot the 
grounds of it, by confulting the be(f books on botls 
Tides of the queftion, and advifing with men of the btft 
judgment, the rcfult was a couvidion of the falfeiitfi 
of the pretenfions of that church, and a return tojtbat 
of England, to which (he adhered during the remain* 
der of her life. In 1 708, (he was marned to the Ran 
Mr Cockburn,. then curate of St DuoRanU in Fleet* 

(Ireet, but he afterwards obtained Uie living of Long. 

Horfely, near Morpeth in Northumberland. He was a 
nun of coiiliderable abrHties ; and, among fevcral othir 
things, wrote an account of the Mofaic®DeUige, whieli 
was much approved by the IcAmedr 

Mrs Cockburn*a. remaiks upon fume writers In 
controverfy concerning the foundation of moral duf/ 
and moral obligation, w’erc introduced to the. WDrld^ 
in Augwft 1743, in the Lilcrary JournaU hititlcd 
Uijlory of the iVorhs^ of tlj< Leunud, The (trcngih,. 
clearnels, and vivacity fiicwn in her letnarks upon the 
mod abdrad and |>d)^lexed qucdiims, immediately rai- 
fed. the cufioTity of all good judges about the coliceaU 
ed writer; and their admiration was greatly incrc^ted 
when her fex and advanced fige were known. Dr liu> 
thcrforih’s Effay on the Nature and Obligntionsjtof: 

Virtue, publifh^ In May 1744, (bon engaged. herV 
thoughts ; and notwithftanding the afthmatic diforder'/ 
which had feized her many years before, and now left 
her fmall intervals of cafe, fbc appli^ hcrfelf to the con- 
futation of that elaborate dikrourfe, and huiflied it with 
a fpirit, elegance, and pcripicuity equal, if not fuperior, 
to all her tonner writings. 

The lofs of her hulband in 1748, in the 7i(t yetfr of 
his age, was a fevere (hock to her ; and (he did not long 
ftirvivc bimi dying oa the iith of May 1749, in her 
* • 71ft 
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T^mpct 71ft year, after having long fupportcd a painful diforder 
Niariiic. ^ reii^nation to the Divine will, which had been 
the governing principle of her whole life, and her fup- 
port niulcr the various trials of it. 

Her works arc collected into two large volumes 8vo, 
by Dr Birch ; who has prefixed to them an account of 
her life and writings, 

TRUMPET MiVRiNE, or Mariony. This is a 
ftringed inftrument, invented in the 16th century by an 
Italian artiR Marino or Marigni, and called a trumpet^ 
becaufe it takes only the notes of the trumpet, with all 
its omiflions and impel feAions, and can ihertfore exe- 
cute only fuch melodies as are fitted for that inllrU' 
ment. It is a very curious inilrument, though of fniall 
mutical powers, becaufc its mode of petformance is to- 
tally unlike that of other llringed indruments ; and it 
defer ves our very particular attention, becaufe it lays open 
the iticchanifm ormulical founds more than any th'Og wc 
are acquainted with ; anct wc fhall therefore make ufe 
of it in order to communicate to our readers a philofo- 
pbical theory of mufic, which we have already treated 
in detail as a liberal or fcieatlfic art. 

Plate trumpet marine is commonly made in the form 

XLV. of a long triangular ^lyramid, AfiCD, fig< A. on which 
a finglc firing EFG is llrained over a bridge F by means ^ 
of the finger pin L. At the narrow lend are feveral 
frets If 2, 3, 4, 5, dee. between £ and K. which di- 
vide the lei^th £F into aliquot parts. Thus £ 1 is 
Vt of EF, E a is -j-Tf and fo on. The bow is drawn 
lightly acrofs the cord at H, and the 'firing is Hopped 
by prefling it with the finger immediately above the 
frets, but not fo liartl as to make it touch the fret. 
IWhen the open firing is fonnded, it gives the funda* 
mental note. If it be Hopped, in the way now deferi- 
bed, at of Its length from £, it yields the 1 2th of 
the fundamental $ if flopped at Jth, it gives the double 
dftiVf ; if at fth|, it gives the i^th major, dec. In fhort, 
it always gives the ijpte corttfponding to the length of 
the part Mween the fret and the uut £. The founds 
tefembfe thofe of t pipe, and are indeed the fame with 
thofe known by the name harmonics^ and now executed 
by every performer on infiruments of the viol or violin 
fpeeies. But in order to incrcafe the noife, the bridge 
F is confirudedTin a very particular manner. It does 
not reil on the found-boaid of the inftrument thtough 
1m whole breadth, but only at the corner where it is 
fifhly fixed. The other cxiremity is detached about 
^f an inch from tlie found board $ and thus the 
"’^Wdge, being 'made to tiemble by the ftrong vibration 
of tho thick cord, rattles on the found-board, or on a 
bit of ivory glued to it. 'j'he ufual way in which this 
motion is procured, is to have another firing pafliug 
tinder (the middle of the bridge in fuch a manner that, 
*i^^kiing it tight, we raife the corner 1 from the 
p^d-board to the proper height. This contrivance 
D^afes prodigioufly the noife of the inftrument, and 
jives it fomewhat of the froart found of the trumpet, 
Eljo* very harfh and eoarfe. But it merits the attention 
of every perfon who wiihes to know any thing of the 
philofophy of mufical founds, and we fhall therefore (ay 
M much on the fubjeft as will conduce to this e^ed. 

Galileo, as we have obferved in the article Ten px- 
EAvkitfiT, Suppl, was the firft who difeovered the real 
Qd(me£tion between mathematics and mufic, by demon, 
aratiog thaft the tunes of the vibrations of daftic cords 


of the fame matter and fizc, and flitlclKd by cqutl 
weights, aic proportional to the lengths of the Itriiigt, Mmif. 
He inferred from ihis that the nuuical pitch of the ^ 

found produccii by u ftrtichcd coid iJij)ciidcd folcly on 
the frequency of the vibrations. Moicowr, nut bcin;; 
abk to difeover any otlic: circumliauce in which thole 
founds phyfically refcmblcd each other, and rcflietirt; 
that all founds are immediately produced by agitatit'i s 
of air ading on the ear, he concluded iliat cacli vibra^ 
tion of the cord produced a I'oiiorous pulfc in the an, 
and therefore that the pitch of any found wiiatcvcr di:- 
pended on the frequency of the aerial puUl's. In ll.f. 
way alone the found of a firing, of a litll, of an otjo-m 
pipe, and the bellow of a bull, may have the fanu- 
He could not, lit)wever, demoiiiliate this in any v.ii< 
but the out above mentioned. Bui he was encouraged 
to hope that mathematicians would be able to dcinun- 
itratc it in all cafes, by his having obfeivcd that i!.i: 
fame propouious oblai::td in organ pipvs as in ilnugs 
firetched by equal weights. But it leqnircd a guMt 
progrefs in mcchaiiical philofophy, irotn the Itaii ir. 
which Galileo foti.^d it, before men could fprculatc at d 
reaion concerning the pulfcs of air, and difeover at.', 
analogy between them and the vibrations of a llrw.^ 

This analogy, however, was difeovtred, and its dcrnoi 
flraticn completed, as wc fhall fee by and by. In the 
mean time, Galileo’s demonftration of the vibiatioiis ot 
elaflic cords became the foundation of all muhcal plu- 
lofophy. It muft be thoroughly under Hood before uc 
can explain the performance of ihe trumpet marine. 

'riie demonftration of Galileo is rema-kabie lor ihat 
keauliiul flmplicity and perfpicuity which difiinguilh nil 
the writings of that gual mechanician, ai.d it is the 
elementary propofiiiun in all meclianical treatifes o! 
mufic. Few of them indeed contain any thing more ; 
but it is cxircmdy impcrftri^, and isjuit only on ti i 
fuppofition that all the matter of tin* filing ii> colhded 
at its middle point, and that the rtfi of u lias eialiiciiy 
without 1 his did not fnit the accurate kno\^ 

ledge of the Uft century, aflir lluyghcns and Nivvi(;n 
had given the world a ufic of what iniglrt be done bv 
profecuting the Galilean mechanics. When a inuticdl 
cord has its middle point dtawn aUde, and it iu iiraiu 
ed into the fliape of two firait lines, if it be let gc 
will he obferved not to vibrate in this loim. Lt ruav 
eafily be feen in the extremity of its excurlious, wlicic 
H itils, Uibre it icturii by its cljfiiciliy. The icafuu 
u this (fee tig. } 3 .) When the middle point C ui the 
curd is drawn afide, and tlie cord has the form of two 
ftraighi lines AC, CB, this point C, Uiiig pulled j;i 
the dirtdioiid CA, CB, at once, is usil) ..ccileiatcd 
in the diiedtion CD, which bifects the angle /\CB; ai.d 
if it were then detached from the rdl ot the maiciiHl 
cord, it would move iu that dircCiion. But any other 
point / between C and B has no accelerating force 
whatever sding on it. It is equally pulled in the di- 
rections /C and /B. The particle C therefore is obli- 
ged to drag along with it the inert matter of the reft 
of the cord ; and when it has come to any intermediate 
fituation r, the cord cannot have the form of tw'O iiraight 
lines AcfcBf with tlic particle / fituatcd in /. I'his 
pattick will be left fomewhat behind, as in r, and the 
cord will have a curved form Acf h ; and in this form 
it will vibme, going to the other fide, and ofluming, 

AOt the ixAilinieal foim ADB, but the curved form 
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/Nf'B. That every particle of the cifrve AeeYB id 
now aci.clcr,ittJ towan] tlie axis ift tvident, becaufc 
tvcTv p.'it is curved, and tlie is Oraiiud toward 

A tUid B, which lend*! fn (traighlcn evtn pait of it. 
I’nit in order that the v.hole may arrive at the ixis in 
«)ne*iiiOmcnt, and conilitute a ilraiglit line AB, il w 
e vidently necrlfary that the •accelerating force on every 
p.oliclc be as the diflancc of the particle from tha» p int 
of the axlsa* which it arrives. It is well known to tlie 
iiwillKmaticijn that the acctlti.iliiig force by which an\ 
particle ih urgid towards ate^'tilincal pofition, withrrfoc^ 
to the adjoining particlec, is proport Ituial to thecurvatuie. 

( iir uadeiB who arc not familiar with luch dihufllonSt 
may fee Uie truth of thi& fundamental propofjtion by 
lonfidciing the whole of ArB as only a particle or 
rniniitc portion of a curve, magnified by a microfeope. 
The foice which fl rains the curve may be reprefeiitcd 
h) c A or A K. Now it is well known (and is the 
foundation of GabUo's demonH ration) that tlie if rain- 
ing force is to the force with which c is accelerated in 
the dIreiHion c K as Ac to e D, or as A£ to c D, or 
t*is AE to twice c E. Now i E is the mcafurc of the 
riirvaiiire of ArB, being its defle£f ion from a right 
line. 'I'hertforc when the draining force is the lame 
all over the curve, the accelerating force, by which any 
portion oi it tends to become ffraight, is propoitional 
to the curvature of that portion. And if r be the radius 
ut a circle palling through A, c, and B, and coinciding 

iih this ekment of a curve, it is plain that r D ; r A =: 
t A : r, or that the radius of curvature is to the element 
r A as the extending force to the accelerating force; 
c A* 

and rD and is invcrfcly as /•, or dire&ly as the 

curvature. 

Hence wc fee the nature of that cunre which a mii- 
fical chord mult have, in order that all its parts may ar- 
rive at the axis at once. The curvature at c mud be 
to the curvature at/ as E r to gf. But this may not 
be enough. It is farther neceflary that when c has got 
half way to £, the curvature in the diiferenc points 
of the new curve into which the curd has now arranged 
it fell', be alfo, in every point, propoitional to the dit 
tance from the axis. Now this will be the cafe if the 
extreme curve has been I’uch. For, taking the cord in 
any other fucceirive fhape, the diftance which each point 
has gone in the fame moment mull be proportional to 
the force which impelled it ; therefore the remaining 
diitances of all the points from the axis will have the 
fame proportions as before. And the geometrical and 
evident confequence of th.is is, that the curvatures will 
alfo be in the lame pro]>ortion. 

'rhcrcforc a tord that is once arranged in this form 
will always preferre it, and will vibrate hke a cycloidal 
pendulum, performing iis olcillations in equal timcSy 
whether they be wide or narrow. I'lierefore lince this 
perfcdl if'chrouirm t f vibrations is all that is wanted 
tor pnfetving the fame muiical pitch or tone, this cord 
will always have th.c lame note. 

This pro'X^fition was thi- difcoveiy of Dr Brooke 
Taylor, one of the ornaments of our country and is 
publifhtd in his cekbrated work MethoJus Incretnento- 
rum, I’he i.iveittgatiori, however, ana die dcmonllra- 
tion in that work, are fo oblcure and lo tedious that few 
had patience to penife them. It was more elegantly 
treated afterwards by the Bernoullis and others* The 
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curve got the name of the Taylorean curve; and is con- 
fi'^ered by many eniiu^ nt iiiaUieiiiaticiaiib as a trochoid, 
vit. the curve delciil-.d b) a puna in the nave or ip«)ke 
of a wheel while the «vhccl 'ulU along a Itraight line* 
But tills is a rnillakc, although u la ahicd to the tro- 
choid in the fame maiii.> r that the lig.iiL of lino is 
allud to the c) dol'd. Ita piiylical propcity iutilkb it 
to the name of the warmomc^l cuKVfc. ^is this 
curve is not only the iouudatiun of all our know ledge 
of the vibration of elallic cords, but alfo fuinilhcs au 
equation which will lead the mathemaiicldii through the 
whole labyrinth of airtal undulations, and be of ufe on 
man) other uccafiona ; and as the firft mathtmaticians 
have, through inattention, or through enmity to Dr 
Taylor, affected to comidcr it as the trochoid already 
well known to themiclvcb--we iliall give alhort account 

01 its condrudtion and chief properiieti, firnpliiied from 
the elegant dcfciiption given by Dr tSuiitii in bis Har- 
monics. 

Let SDTV, QERP (fig. C.), be circles deferibed 
round the centre C. Draw tlie diameters QCK, ECP9 
cutting each other at nghi angles. Froii« any point 
G in me exterior circle draw the raoius UC, cutting 
the interior circle in P, draw KHP'I parallel to 
and make HI, UK, each equal to the arch EG. Let 
this be done for every point ot the quadimbLai si^ch 
£GR. The points I, it, arc in the tiarmonic cuive ; 
that 18, the curve AKDIB palling through the points 
K and 1 , determined by this conltrudion, has its cur- 
vature in every point K proportiojul to the di:Unce KN 
from the bale AB. 

To demonilrate this, draw FL perpendicular to the 
axis, and join EL* Pake another point g in the, outer 
circle indefinitely near to G.' Draw gc, cutting the 
inner citcle in A and fb aud /i perpendicular to DC, 
C l\ and join £ L 1 hen fuppoie two lines K K 
perpendicular to the curve in K and They moft 
meet in m , the centre of the equtcurve circle* X>raw 
KN perpendicular to the bale, and nf n parallel to it, 
and join k n Laillv, draw Xi*;p petpendicubr to £L« 

It ib plain that I O, the difference of liK and 
is equal to G^, the difference of and g £, and that 
KO is equal to F r, and L / to r/. Alio* becaufe 

EL* - 

ELX is a right angle, EX s ; 

We have Fr ; F/s CL ; CF, s Cl, : CD. rf 
F/:Ggss CD:CE* 

Therefore Yr ; G^, or KO : 0 i s= CL : CE. 

The triangles ECL and iOK are theiefore iiroilar, 
as are alfo iOK and K»ai, andconfequtntly ECL and 
K 19 w ; and becaufe EC is paralkl to K r/> EL ia pa- 
lallei to Km. For the iame reafon km is parallel to E/, 
and the triangles E/ai and m are fimibr, and 

L»; Kis: LE:X«, . 

and L ; Kii £C K n. But farther, f 
Lsr:L/=CE:Ct *• , 

L/ ; F/= KN: CD, being = FL : FC 
V/'. — CD : CE, being s: Fy : jf & 

G jr : Ki is CE : CL, bung s: KO : KL 
Therefore L x : K f ^ KN X CE : EL*, - KN : EX. 

ex-le 


Trumpet 
Ma. me. 


Therefore KN: EX — LE i Xw, and 'K wi ^ 




and KN: EXifCE : K«, and K»= 

In 



Triifnpct 
Ma: ii:tf 
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In the ve»-y narrow vibrati.ir.^ of muncal cord^, CD 

rxrcet’mp,ly in comparitbri with CE, fo that 

EX*EL, or EX'CE, n^ay, without fenfible cnor, he 
taken for and then we obtain Km or Kn (which 

CE* 

hardly tlifFcr) = -jV^> and therefore the curvature U ^ 

proportional to KN. Tlie deviation fnim thia ra- » 
tit) would Item to /hew that this con d met ion dots not J 
give the loirinonic curve with accuracy, lint it is not>^ 
fo. For it will be found that although tlie curvature 
Is not as KN, it Is (lill proportional fo the fpace which 
any paiticle K mult i rally d«.*fcrihe.* in order to arrive at 
the axis. Tlufe paths are lines wdiufe curvaturca dimi- 
nilh ?8 they approach to DC. 

We fee, ly?, that the bafe ACB of the curve Is equal 
to the femicirciilar arch QJ:.R. 

Zils Alfo that the tangent KZ in any point K is per- 
pendicular to ]'-L. 

V/. We le^rn that the curvature at A and B Is no- 
thing, for in thefe two poir.ts KN is nothing. 

CE* 

The radius of curvature at D Is prccifely =- "^2^ 

Therefore, as the flnng approaches the axis, and CD 
diminifhes, the curvature diminifhes In the fame pro- 
portion. The vibrations therefore are performed like 
thofe of a pendulum in a cycloid, and a''c Ifochronotis, 
whether wide or narrow, and therefore the muQcal pitch 
is conftant. 

This is not ftrk^ly true, becaufe in the wide vibrations 
the extenfion or extending force is fomewhat greater. 
Hence it is that a (iring when violently twanged founds 
a little (harper at the beginning. I)r I^ng made a 
b^tpAchord whofe ilriogs were ft retched by weights, by 
which this imperfeAion was removed. 

It IS proper to exhibU the curvature at D in terms 
of the length AB«, and of the gr^teil excurfton c D. 
Therefore let c be the circumference of a circle whofe 
diameter is i. Let AB the length of the cord be 
ss I.*, and let CD the x breadth of the vibration be B. 

We bad a little ago .D i» s but e ; i AB ; 

CE, and CE s ^^9 and cE* ss — Therefore Dm 

AB* _ L* _ 
i^xcT>’ ~ 


can now tell the number of vibrations made in a 
fec^d by a ftring. t his we obtain by comparing its 
Motion, when impelled by the accelerating force which 
on it, with its mr^tion when a6ted on by its weight 
only,' 'fherefor^ let he the length of a ftring, and 
W its weight, and let E be the ftrnining weights or 
exten'dmg fotce. Let /be the force which ac^erates 
the Dpuiicle D d of the cord, and w the weight of that 
p^vfe, while W is the weight of the whob co»d. Let 
I the fpace which the particle Di/ would deferibe 
Rrmg the time of one vibration by the uniform a^ion 
r the fojee/ and let S be the fpace which it would 
[^eferihe in the fami time by its weight ^ .ilonr. Then 
(Dynamics, SuppL W cor. 6 .) the time in which 
/ would impel the particle D d along f DC, is to the 
time of one vibration as r : r. And i DC is to z as 
the i^j^are of the time of deferibing 4 DC, is to the 
of the time of deferibing z i that isi 1 : e** 

; 2 S) and r*.DC = 2 x. 
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Now, by the property of the harmonic carve, 
Ai5 :D«i= 2*: AB 
But D NJ : D // = E : /■ 

And D d: AB s=, w: W 
Thcreffjrc 2 AB/W 

^ And /: w zz, 2 z X E : AB X W 
But :/ = 2 S : 2 ft 
Therefore zijXE^^VBxW 
^ And 2 E : W .= A B : S. 

That id, a mulical cord, exte ndtd by a force E, per- 
forms one vibration DCV in the time that a heavy body 
citferibeB a fpace S, which in to the length of the cord 
as its weight is to twice the extending force. 

Now let be the fpace through which a heavy body 
falls in one Lcond, and let the time of a vibration (eili- 
xnated in parts of a fccond; be '1'. We have 
AB : 8 = 2 E : W 
S : ^ = T- 

Therefore AB = 2 E’T* : W 
And AB X W:= T* X 2 E 


Therefore T» == 


AB X W 


,andT 


=y -5 


X W- 


2 ^.E \ V 

Let a be the number of vibrations made in a feconeb 

« - -L = /HlE - 

T’ V Aii.W~V L.w‘ 

If the length of the cord be meafured in feet, 2 g is 
very nearly 32. If in inched, ig is 386, more nearly. 

Therefore u = or This may ea- 

fily be compared with obfervation. Dr Smith hung a 
weight of 7 pounds, or 49,003 grains, on a brafs wire 
furpended from a finger pin, and fhortened it till it was 
in perfei^i unifoii with the double o61avc below the open 
ftring D of a violin. In this ftatc the wire was 33155 
inches long, and it weighed 3 i grains, 

No«,y?i+i<^? 


= ~ 'f ins wire, 

therefore, ought to make 1 30,7 vibrations in a feconJ 
Dr Smith proceeded to afeertain the niimbtr of acical 
pulfcs made by this found, .availing lumiclt ol ihv ihr oi y 
of the beats of tempered contonances invcMiled by hini- 
felf. On hi> fine chamber organ he tuntd u[ivvarLi 8 tlic 
perfect frflhs DA, *A e, and then tniicii downw.ird 
the pet feft 6 th e 'fbuo he obutmcil an o^favc lo 
D, which WHS too Oiaip by a cornnM, anJ he i that 
it beat 63 times in 20 foejiids. 1 hcicfore the nii.nher 


65, 


of vibrations was 8 
23 


Thcfc were coni- 


or 263,25. 

plete pulfes or motions Lorn D to V and hack agam, 
and therefore contained 5 6 [ luch vibrations ab wv n .w 
now been confidering .’he duublt of\avc below Ihonlj 
make of this, or >31.6, whic li is not a coinpl'.te 
vibration more than the above theory requircb : niorc 
accurate coincidence i.s lu ecucfs. 

This theory is there to'-e very completely 
and it maybe coniiJeied as one of the fincll tneoiifi'u- 
cal problems which ri-ib been folved in this century \W: 
mention it with the greater minutcncls, becuik il.e 
merit of Dr 1 lylor is not lufticieiitiy uttcfidt.d to. Mi 
Hameaii, ard the oilier gredi tluoiiils 111 inuhe, ni..lce 
iio -rnenti^m of him ; and inch aj have uccaiiixi to fpeak 
of the abfoIuiL* nuiT.lie* of v'b.atuiria iTuule b> any mu- 
fteal note, always i|Uoie Mr bauveur of tlie Fiehch .aca- 
demy. 



r\r.*ipet 
Mai iiic*. 


T R U 


cV^my. Tills gentleman has written Tome very exctllcnt 
difleriations on tlic theory of miific, an I Sir luac New- 
ton in hia PriftriftLi often quotes hirt authority. He 
has given the aCl:iial determination of the number of 
vibrations of the note C, obt iined in a manner limilar 
to that praf\ifed by Dr Smith on his chamber orgyn, 
and uhicli agrees extremely well with that mealtirc. 

But Mr Sauveiir has alfo given a mechanical invciligatum 

r 
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oft^e problem, which givts the fame number of vibrak continuance, 

. I. _ ^ r. T*r r u ^ — ^ O r 


the theory of the performance of the trumpet maruie, 
the vielle, the clavicliord, and fume other in!li iiments. 

When the llring of the trumpet marirc is gently 
iloppe 1 at aud the bow drawn lightly acrofs it at 
TI (Hg. A), the full vibration at the finger is llopped ; 
but the ft ring is thrown into vibrations of lome kind, 
which will cither be deftroyed ov may go on. It is of 
importance to fee what circumllaiice will permit ihciv 


tiems that he obfetved. We prefume that Rameau and 
others took the dcmonftiation for good ; and thus Mr 
Saiiveur paiTrs on the Continent for the difrovercr of this 
theorem. Bnt it was not piiblilhed till 1716, though 
read in 1713 ; whereas l^r 'Taylor’s drmonftrailon was 
«ad to the Royal Society in May 1714- But this 
demonllration of Mr Sauveiir is a mere paralogifin* 
where errois compenfate errors; and the affiiniption on 
which he prorc^’d’^ is quite gratmtoiiSi and has nothing 
to do with the fuhied. Vet John Dcrnoullt* from en- 
mity to Taylfir and tlie F.ngiilh mathematicians, takes 
not the Idti notice of this fophillic'ited demonftration, 
accommodated to the experiment, and fo devoid of any 
prctcnfiona to argument that this fevere critic could not 
but fee its fa! fit y. 

Sduveur w'lH nne of the firft who obferv'-d diftiniL^ly 
tliat re::^arkable faiSl which Mr Raravau made tlie foun- 
dation of his mufical theory, vim. that a full mufical 
note is accompanied by its odlave, its twelfth, ard its 
feveuteenth mrjor. It had been cafually obferved be- 
fore, by Marfenuus, by Pcrrault, and others ; but San- 
veur tells di(lin6lly how to make the ubfervation, and af- 
firms it to be true in all deep notes. Rameau afferts it 
to be univcrfalty and necefTarily true in all notes, and 
tl'.e foundation of all mnfical pleafiire. 

It had been difeovered before this time, that not only 

full note canfed its unifon to refonnd, bnt alfo that a 
i2lh, being founded near any open ftring, the ftring 
TcfoumhJ to this 12th. It does the fame to a T5lh, a 
17th mnjor, a 22d, &c. 

Dr Wallis added a very curious cirrumftance to this 
o^-'firvation. Two of his pupils, Mr Noble and Mr 
rigntt, in 167^, amuP.ng t hem felves with thefe refon- 
-ranres, obferved, that if a fmall bit of paper be laid 
Oil the tiring of a violin which is made to rcfotuid to 
its unifon, tlie paper is thrown off : a proof that the 
tiring refounded by really vibrating, and that it is 
thrown into thele vibrations by the piilfcs of the air 
produced by the other firing. In like manner the pa- 
per is thrown off when the ftring refounds to its oc- 
tave. But the young gentlemen obferved, that when 
the paper was laid on the middle point of the firing, it 
remained without agitation, although the ilring Hill re- 
founded. They found the fame thing when they made 
the Ilring refound to its 1 2th : papers laid on the two 
points divifion lay Hill, but were thrown off when 
laid on any other place. In (hort, they found it a ge- 
neral rule, that papers laid on any points of divifion 
correfponding to the note which was refounded, were 
not agitated. 

Dr Wallis (the greateft thcorill in miific of the laft 
century ) juftly concluded that thefe points of there- 
founding Ilring were at reft, and that tlie intermediate 
parts were vibrating, and producing the notes corre- 
fponding to their lengths. 

From this Mr Sanveur^ with great propriety* deduced 


Siippofc an daftic cord put into the fituation ABCDE 
(fig. D), fuch tliat AB, BC, CD, DE, arc all equal, 
and that BCD is a fltaight line, l^et the point C be 
made fail, and the two points B and D be let go at 
once. It is evldcir. that the two parts will immediate- 
ly vibrate in two harmonical cu»-ve8 A^C and CDE. 
which will change to ABC and Cr/£, and fo on altci- 
nately. It is dfi) evident that if a line FCG he df'awu 
touching the curve ABC, it will alfo touch the curve 
CDE ; and the line which touchctt the curve Ai^C in 
C, will alfo touch the curve C^/E. In every inilant 
the two halves of the cord will be curves which have a 
common tangent in the point C. The nodoiibud con- 
fcqiience of this is, that the point C will not be affedl- 
cd by thefe vibrations, and its fixure may be taken away. 
The cord will continue to vibrate, and will give the 
found of the oflave to its fundamental note. «. 

The condition, then, which muft be implemented, in 
order that a ftring may refound to its o^^ave, or take 
the found of its ottave, is fimpl^ this, that its two parts 
may vibrate equally*, in oppoiue diredions. This is 
evidently poflible ; and when the bow is drawn ac rofs 
the ftring rof the trumpet marine at H, and irregular 
vibrations are produced in the whole ftring, thofe wbicfi 
happen to be in one diredlion on both fides of the middle 
point, where it is gently ftopjpedby the finger, will de« 
flroy each olher^ and the conipiHog ones will be inftant* 
ly produced, and then every fuccetding adion of the 
bow will increafe them. 

ITic fame thing muft happen if a ftring is gently 
flopped at one- third of its length ; for there wjU be tl^ 
fame equilibrium of forces at the two points of divifion^ 
fii that the fixures of thefe points may be removed, and 
the ftring will vibrate in three pans, founding the 1 2th 
of the fundamental. , 

We may obferve, by the way, that if the bow be 
drxwn acrofs the ftring at one of the points of diviftij^, 
corierponding to the ftopping at the other end ofAe 
Ilring, it will hardly give any diilinA note. It raalea, 
and is intolerably harfh* The reafonis plain: Thebo^;' 
takes Gome hold of the point C, and drags it along 
with it. The cord on each fide of C is lett behind^ 
and therefore the two curves cannot have a common 
tangent at C. The vibrations into which it is thus 
jogged by the bow deftroy each other. f . 

We now fee why the trumpet marine will no»!s^nd 
every note. It will found none but fuch as correrxbd 
to a divifion of the ftring into a number of equal pad s» 
and its note will be in unifon with a ftring equal to ot e 
of thofe parts. Therefore it will Jir^ of aluound the 
fundamental, by its whole lengtili ; 

2. Its odiave, correfpondiiig to its length 

3. The 13 th, ^ - 

4. The 15 th, or double o^ve, ^ 

The 17th, ... ^ ^ 

6. The 19th, - - ^ 

7. T'hv. 



Muficftl 

Trumpet 
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that the notes of pipes were related to their lengths In the 
fame manner as thofe of wires, and he exprcisly makes ^ 
thls remark. Newton, having dlfcovcred that found 
moved at tlie rate of about 960 feet per fecond, obfei ved 
that, according to the experiments of Mr Sauveur, the 
length of an open pipe i« half the length of an acreal 
^ulte. This he could eafdy afeertain by dividing the fpace 


7. The 2 1 ft, which 18 not in the dia- 

tonic fcale of our mulic, - 4 its length. 

8. The triple od^ave, or 2 2d, - {• 

9. The 2 .^d, or 2d in the fcale of the 

triple oftave - - • i 

10. The 24th, or 3d in this fcale, Vo' 

1 1. The 2 ;th, a falfr 4 tli of this fcale, Vt .. r ' - o r 

1 2. The 26th, a perfeA 9th of ihisfcalc, V* y defenbed by found in a fccond by tlie number of pulfes. 

II. The 27th, a falfc 6th of ditto, = Daniel Bernoulli, the celebrated promoter of the 

— • 1- - . Newtonian' mechanics, dlfcovcred, or at leaft was the 


14. The a8th, a falfc 7 th minor, - 

15. The 28th, a tierfedk 7th major, ^ 

16. The quadruple o^ave, - Vy 

Thus we (ee that this inftrument will not execute all 
mufic, and indeed will not comjplete any odave, becaufc 
it will neither give a pcrfcA 4th nor 6th. We ftiaB pre- 
fently fee that thefc are the very defeifU of the trumpet. 


This fingular ftringed inftrument has been deferibed points of reft ^tween the vibrating portions, when 
in this detail, chicly with the riew of preparing us for it giv« J * 
underftanding the real trumpet. The Vibllx, Sa- 
voyards, or Hurdyguroy, performs in the (ame 
manner. While the wheel rubs one part of the ftnng 
like a bow, the keys gently prefs the firings, in points 
of aliount divifion, and pr^uce the harmonic notes. 

It IS to prevent fuch notea that the part of harpfi- 
chord wires, lying between the bridge and thepinsi are 
sapped round with lift. Thefc notes would tnequent* 
ly dtfturb the mufic. 

Laftly on this head, the \£olian harp derives its vaft . 

variety offinc founds from this mode of vibration, Sel* Uong pipe that we produce from the trumpet manne. 


firft who attentively marked, Tome other ctrcumftances 
of refemblance between the undulations of the air in 
pipes and the vibrations of wires. Asa wire can be 
made, not only to vibrate in its full length, founding 
its fundamental note, but can alfo be made to fiibdividc 
itfclf, and vibrate like a portion of tlie whole, with 
T reft between the vibrating portions, when 
_ one of its harmooic notes; to a pipe can- 
noronly have fuch undulations of air going on with, 
in it as are competent to the produ6\ion of its fun- 
damental note, but allb thofe which produce one of its 
harmonic notes. Every one knows that when we force 
a lute, by blowing too ftrongly, it quits its proper 
note, and gives the odave above. Forcing ft ill more, 
produces the 1 2th. Then we can produce the double 
odave or 15th, and the 17th major, &c. In (liort, by 
attending to feveral circumftances in the manner of 
blowing, all the notes may be produced from one very 


dom GO the cords perform their fundamental or fimple 
vibratjoni. Thej ue miierdlr lbuiid|a| feme of the 
harmoniei of their funduneotoi, wd |^e ut ,11 thi, 
«a^t]r from ftriag^ twMd ih uaifon. 

TtvMMr, Afv/ktl, {, • wind iaftrument whkdi found, 
hy preffing the ^ed b’p, to the fiiull end. and forciag 
the mud Uiroiig^ • ,ery nartow aperture between the 
Kp,.. Thi, i* one of the moft ncieot of mnfical ioftra* 
meat,^ and hwi^peved in all nation, in aatft nricty of 

fbmfc The conch of the ftwge, the bora of the cow. 


and in prectftly the fame order, and with the fame o- 
tntflionB and imperfrdions. This alone is alinoft equi- 
valent to a proof that the mcchaniftn of the undulations 
cf air In a pipe are analogous to that of the vibrations 
of an daftic cord. Having with fo great fuccefs in- 
veftigated the mechanifm of the partial vibrations of 
wires, and alfo another kind of vibrations which wc (hall 
mention afterwards, incomparably more curious and 
more important in the philofophy of mufical founds, 
Mr Bernoulli undertook the invcitigatioii of thofe more 


herd ind of the poftmMi die tw]* horn, the lituu, and my.acriou* motion, of ■« which are produced in pipe, ; 
tuba of the Romaha, the military trumpet, and the and In a very ingemou, dilTertation, publiflicd in the 
ttombooe, the etr 4 e or Frendi hom-aie all in Memoir, of the Academy of Pan, for i yjSi, tic. he 
fimmento winded in the feme manner, producing their give, a l^ory of them, which tallice m a wonderfjd 
.wiety of ton* by myisg the manner and force of manner with the chief phenomena which wc obferve m 
blowiw. The ftrpent i, another inftnimeot of the the wind inftnunent, of the flute and trumpet kind. 

^ 1 ^ 0 , but proAlciBg pait of lU note, by mean, of We a« not, howewr, fb w«^ faiutied with the truth 
I in the fidw. of his ^mfhatu refpe^ling the ftare of the air, and the 

Although the tnmyiet i, the fimpleft of dt nwficd precife foim of the undulation, which he aflign, to it ; 
ioftniraente, being nodiiag but a long tube, narrow at bat we fee that, noiwitliflandiug a probability of In, 


one end and wkle at the other, it is the moft difficult 
to be explained, 'I'o underftand how foiiorotts and re- 
gulated undidations can be excited in a tube without 
ngy previous vihiation of reeds to form the waves at 
thfiMtry, or of holes to vary the notes, requires awc- 
(icc alteiitioo to the memnifm of acrtal aindida* 
s, and we arc by no meant certain that we h^rt 
."yet hit oa the true explanatioii. Wc arc certain, 
^uowcvev, that thefe aeieal uaddlat'ons do riot differ 
from thofe produetd by Ae vibration i ftrings ; for 
they make ftrings refound in the feme manner as vibra- 
ting cords do, '.GrsliJeo, however, did not know this 
argument .for hh aflertton thwl the mufical pitch of a 
pi^>dike that of a cord, depended on the frequenqr 
the acreal undnhtt ns ; but he thought it highly 
j^bab!e,f'^i» hi'» obftTVftianson the ftruttureot organs, 
8of rt,. Vox, il, Fait If* 


being miftaken in thefe circumlUnccs (it is with great 
deference that we prefume to fuppofe him iniftakcu), 
the chief propositions are ftlll line ; and tint the chaii- 
gci from note to note mull be produced in the order, 
rho’ perhaps not in the prreife manner, alllgned by him. 


It is by no means eafy to conceive, wuh clearnefs, 
Ac way ifi which mufical undulations an 
various kinds of trumpeta 


are cx.'itcJ in the 
Many who have reputation 
mechanicians, fuppofe that it in by means of vibra- 
tions of the lips, in the fa iie manner as in the haut- 
boy, clarionet te, and ricd pipes of the organ, where the 
air, fay they, is put in motion by the trembling reed. 
But this explanation is wrong in all parts ; even in 
the reed pipes of An organ, tlic air is no* put in motioD 
by the retdw. They are indeed iVic oectifiom of its mu- 
fical undiilauon, but they do nut immdidiJy hnpJ it 
4 X into 
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Mullcal into thofc waves. This method (and indeed all me- 
Tiumpc^ thods but the vibrntions of wires, Mis, &c.) of produ- 
» cing found is little undciAood, though it Is highly wor- 
thy of notice, being the origin of animal voice, and 
becaufc a knowledge of it would enable the art Ills to 
entertain us with founds hitherto unknown, and thus add 
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duce their cfTc^l, not by impelling the air into alternate 
Hates of motion co and fro, and ^ternate flia a of rare- 
fied and coiiflenied air, but by giving them t ine to ac- 
quire this Hate by the combination of the air's eladicity 
with its progreflive motion. 

The adjulhnent of the fncc«cding puff of air to the 

confidcrably to this gift of our Bountiful I'athcr, whd pulTc which piccedes it, fo that they may mike 

has (hewn, in the ftrufture of the larynx of tlic humanX Imooth and regular pulfe, is more than wc have 


Mufictl 

Tiumprti 


fpccicB, that he intended that we fhould enjoy the plea- 
fures of mufic as a lahorum duke lenimeti* He has there 
placed a mierbraeter apparatus, by which, afur the 
other mufclcsbave done their part in bringing the glot- 
tis nearly to the ten lion which the intended note re- 
quires, we can eaGly, and indaritlyi adjuH it with the 
utmoH nicety. 

Wc truft, therefore, that our readers will indulge ut 
while we give a very curfury view of the manner in 
which the tremulous motion of the glottis, or of a reed 
in an organ pipe, produces the fonorousondulationa with 
a con Rant or uniform frequency, fo as to yield a muli- 
cal note. 

If we blow through a fmall pipe or quill, we produce 
only a wlii/'/ing or hiding uoife. If, in blowings we 
dull the entry with our tongue, wc hear fomething like 
a foil’d blow or tap, and it is accompanied with fomc 
faint perception of a mufical pitch, juR as wlien wc tap 
with the linger on one of the holes of a flute when all 
the rclt are fhut. Wc are then feiifible of a differertce 
of pitch according to the length of the pipe j a longer 
pipe or quill giving a graver found, litre, then, is 
like the k^inmn^ of a fonorous undulation. I..et ua 
confider the Rate of the air in the pipe : It was filled 
by a column of air, which was moving forward, and 
would have been lucceeded by other air in the fame 
Rate, i'his air was therefore nearly in its Rate of na- 
tural dcnfity. When the entiy is fuddcnly flopped by 
the tongue, the included air, already in motion, conti' 
its motion. This it cannot do without growing 
rarer, and then it is no longer a balance for the preffure 
of the atmofpiuTC. It is therefore retarded in its mo- 
tion, totally flopped (being in a rarefied flatc), and h 
then prefTcd back again. It comes hack with an acce- 
lerated motion, and recovers its natural denilty, while 
the flate ot rar<.fidion goes forward through the open 
air like any other aereal pulfe. Its motions arc fpme- 
what, hut not altogether, like that of a fpira) wire, 
which has been in like manner moving uniformly along 
the pipe, and han been flopped by fomething catching 
hold of its hindeimoR extremity. This fpring, when 
thus catched behind, Rretches itfelf a little, tlien con- 
tra^s bnond its natural Rate, and then expands again, 
quivering fevcral times. It can be demooRrated tliat 
the column of air will make but one quiver. Suppofe 
this accomplifhed in the hundredth part of a fccoiid, 
and that at that inflant the tongue is removed for |hc 
hundredth part of a fecond, and again applied to the 
entry of the pipe. It is plain that this will produce 
fuch another pulfe, which will join to the former, one, 
and force it out into the air, and the two puUes toge- 
ther will be like two pulfes produced by the vibratmn 
of a cord. If, inflead oi the tongue, wc Tuppofe the 
flat plate of an organ reed to be thus alternately applied 
to the hole and removed, at the exad moments that the 
renewals />f air arc wanted, it is plain that we fliall have 
fpnorous undulations of uniform frtc^ucncy, and therefore 
a mufical note. This is ihc way in which reeds pro.. 


remarked ; for the ftoppage of the hole not only 
occafions a rarefaction Itfarc but by checking the air 
which was juft going to enter, makes a condenfation 
behind the door (fo to fpeak); fo that, when the paffage 
is again opeticd, the two p:v*‘cel8 of nir are fitted for 
fupporting each other, and forming one pulfe. 

Sttppole, in the next place, that the reed, inflead of 
completely (hutting the hole each time, only half (huts 
it. The fame thing muft Rill happen, although not i i 
fo remarkable a degree. When the palfage is contravl. 

ed, the fupply is dimini(hcd, and the air now ia the 
pipe muftj-arefy, by advancing with its former velocity, 
it muft therefore retard ; by retarding, regain its for- 
mer denfity ; and the air, not yet got into the pipe, 
muft condenfe, 5cc. And if the paflage be sg^in open» 
ed or enlarged in the proper time, \ye (hall have a com- 
plete pulfe of condenied and rarefied air ; and this.inuii 
DC accompanied by the beginning of a mufical nottt. 
which may be continued like the former. 

This will be a /ofter or more mellow note tb^tn the 
other ; for the condenfed and rarefied air will not be fer 
fudtknly changed in their denlitics. The difference will 
be like the difference of the notes pioduced by drawing 
a quill along the teeth of a. comb, and that produced 
by the equally rapid vibrations of a wire. For let it 
be remarked hei'e^ that mufical notes are by no means 
confined, as theorifts commonly fiippofe, to tla; regular 
cycloidal agitations of air, fuch as we produced by the 
vibrations of an eUftic cord ; but that apy crack, fntos. 
or noife whatever, when repeati?d VtU^ fufficient fikqaeft. 

cy, becomes ip/ofado a mMAcal ioun^,.of which wc cao 
udl the pitch or note. What can be Icfc mufical than 
the folitary cracks or fnaps made ty a ftiff door when 
very flowly opened ? Do this briikly, and the creak 
changes to a cWtp, of which we can. tell the note. The 
founds will be harlh or fmobtht accordiug as the fnaps 
of which they arc ccimpoW arc abrupt or gradual. 

Ibis diftineUon of fpunds is moft^ fiuisfoaorijy . 
firmed by cxpci iment. If the tongue of the organ rec 
quite flat, and if, in. its vibrations, it apply iifdf td 
whole margin of the hole at once, fo as comytetc 
fhut it (as IS the cafe in the oldfalhioncd legal rf 
the organ), the note is dear, fmart, and harm or 1 
but if the lips of the reed are curved, or the k} 
properly bent backward, J’p that H applies itfelf u 
edges of the hole g^adatim, and never compleuly^ 
the paffage, the note ma^r have any degree of m\ 
fweelnefe. This remark is worth the attention ofl 
inftrument-makers pr organ builders, and enables tlfl.... 
to vary the voice of the organ at plcafuic. . Wc only 
mention U here as iotroduftory to the explanation of 
the foupds of the trumpet. 

We truft that the reader now perceives how the air, 
proceeding along a pipe, may be put in the Rate of al- 
tpnate ftrata of condenfed and rarefied air, the par* 
tides, in the mean time, proceeding along the piplb^h 
a very moderate velocity ; while the Jlato of unduIaitL 
IS propagated at the rate pf c^ven or twelve hundred 

feet 
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feet in a fecond $ juft as wc may fometimei fee a dream out tlic Jeep notes of the French horn» 
of water gliding gently down a canal, while a w'ave rune 
along Its furface with much greater rapidity. 

It will greatly aflift the imagination, if we compare 
thefe aereal undulations with the undulations of water 


. a very gentle 
and well regulated bWi is ntceflary. 'I'he form of the 
lips, combinid with the force of the blaft, form all the 
notes. Kut this is in a way that cannot be taught by 
any defeription. The performer learns it by habit, and 


in an open canal. While the water is flowing fmooth- that the indrumenL leaps into its note without him, 
ly along» fuppofe a fluice to be thrud up from the bot- j^hen he gradually varies his blail, and continues found- 
tom quite to the furface, or beyond it. This will im- the lame note ; although hcf in the mean time, 
mediately caiiCe a depreflion on the lower fide of tl^ m^es fome fmall change in his manner of blowing, 
fluice, by the water’s going along the canal, and a bdEp- This is owing to what Mr Bernoulli obferved. The 


ing up of the water on the other fldic. By properly 
timing the motion of this fluice up and -down, we can 
pioducc a feries of connected waves. If the fluice be 
not pufhed up to tlie furface but only one- half way, 
there will be the fame fucceffion of waves, but much 
fmoothcr, ficc. dcc. 

It is ill this date, though not by fuch means, that 
the air is contained in a lounding trumpet. It is not 
brought into this date by any tremor of the lips. The 
trumpeter iometimea feels iuch a tremor ; but whenever 
he feeU it, he can no longer found his note. His lips 
are painfully tickled, and he muii change his manner 
of winding. 

When blowing with mat delicacy and care, the 
deeped notes of a French nom, or trombone, we fome* 
Ifmes can feel the undulations of the air in the pipe di- 
itindly fluttering and beating againft the lips ; and it ia 
diflicull to hinder the lipir from being allied by it : 
but we feel plainly that it ia not the lips which are flut* 
tering, but the air before them. We feel a curious in- 
dance of this when wc attempt to whidle in coucert. 
If our accompanier intonates with a certain degree of 
incorrednefst wc feel fomething at our own lips which 
makes it impoflibk to utter the intended note. This 
happens very frequently to the perlbn who n whidbng 
tlie upper note of a greater third. In like manner, the 
tmdulations ine pipe readt outhe reed, and cheek its vi- 
brations. For if tlm dimenfioas of a pipe are fuch that 
the undulations formed by the reed cannot be kept up 
in the pipe, or do not fait the length of the pipe, the 
reed will either not play at allf or will vibrate only in 
ftarta. This is finely illuftratied by a beautiful and in- 
ftru&ive eaperimenu, I'ake a fmall reed of the njox hu* 
mana ftqp of a» orgati, and fet it in a gbfafoot, adapt- 
ed/to the wrndbox of the or«D. ^ Inftead of the com 
pipe above it» fix on it wc Aiding tube of a Imall 
yfcope. When alt the joints are tbruft down, touch 
! kry, and look attentively to the play of the reed. 
While it is. founding, draw out the joints, making the 
pipe, continually longer. We (bell obferve the reed 
t^Wn into Grange fits of quivering, and fometimes 
quite motionlefs, and then thrown into wide fonOrpus 
vibrations, according as the fnamtttmatk puUe is com- 
ite or not with the vibrations of the tc^. Tbit 
(hews that the air is not impelled into its undo* 
IS by the reed, but that the reed acoommodatea it«' 
to the undulationa in the pipe. . 

We acknowledge that we cannot cxpbtn with dif- 
‘tin&ne&io what manner the air in a trumpet ia &r(t 
put into mufical undulations. Wc fee that it ia only 
in very long and (lender tubca that thii ^ be done. 
In (bort tubei, of confiderablc diameUr, like tfaie ^w* 
henF^J^oro, wc obtain only one or two very indi* 
Ajo^jT^tea, of which it is difficult to name the pitch i 
dfia require! great i^ice of Uaft; wherenai to bring 


tube is fuited only to fuch pulfes, and can only main- 
tain fuch pulfes as correfpond to aliquot parts of its 
length} and when the embouchure is very ncaily, but 
not accurately, fuited to a particular note, that iicttc 
Jitrmt itfrlfxw the tube, and, testing on t)ie liph, tniugs 
them into the form which can muintain it with calc. 
We have a proof of this when we attempt to found the 
note correfponding to one feventh of the length, Nut 
having a dilUn6\ notion of this note, which makes no 
part of our fcale of melody, we cannot caijl^ prepare 
for it in the way that habit teaches us to piepart* for 
the others: whcrcis, from what we fltall he prefcntly, 
the notes one-Jiaih and om er^hth are both faii.iliai to 
the mind, and caflly produced. When, thcreftue, we 
attempt to produce the note one fevinihy we Jlicii', a- 
gainlt our will, into the one J\xih or one eighth. 

Korean wc completely illuflratc the foimation of 
mufical pulfes by waves in abater. A canal is iquully 
fufceptible of every height and length oi prog Lliive 
waves t whereas we fee that a certain length of tube will 
maintain only cei tain determined pulfes of air. 

We inuii therefore content ourUlvts for the prefent 
with having learned, by means of the rted pipvh. how 
the air may cxili progrelTivtly in a tube, in an alternate 
fiate of Gopdenfaiion and rarefaction ; and we (hall now 
proceed to confidtr how this Hate of the air is related 
to the length of the tube. And here we can do no 
more than give au outline of Mr Bcrnoiilirs beautiful 
theory offiutes and rrum{>etH, but without a mathema- 
tical examination of the particular motions. We can, 
however, (liew, with fufficient evideuce, liow the d'fl'er- 
ent notes arc produced from the fame tube, it requires, 
however, a very (Icady attention from the reader to en- 
able Kim to perceive. how the diifeieiit portions of this air 
a£t on each other. We trult that this will now be given. 

The. conditions which muit be implcmtutcd, m or- 
der to maintain a mufleal pulfe, are two ; i . I'hat the 
vibrations of the different plates of air be performed in 
equjsl times, otherwife they would all mix and confound 
each other, l. That tliey move all togcthei , all begin- 
ning .and all ending at the fame inllant. it does not 
appear that any other Hate of vibration can txiH and 
be maintained. . 

The column of air in a tube may be conhdered as a 
material fpring (having weight and inertia) This 
fpring ia comprefied and coded up by the.preflhre of the 
atmolpbere. but in this coiled Hate it can vibrate in 
its different parts, as a long fptral wire may do, though 
preffed a little together at the ends. It is evident that 
the air within a pipe, ihut at both ends, may be placed 
in fuch a fituation, rn a varuty of ways^ that it will vi- 
brate ia every part, in the fiime manner as a chord of 
the (ame length and weight, Htaincd by a force equal 
to the prclTure of the atmofphere. Thus, in the (hut 
pipe AB (fig* !•)» fuppofe a harmonic curve ”ACB, or 
4X2 a wire* 
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M Ti i1 ? wnrt of fame weight with the air, throwing itfvlf 
T>u»m ct into till* foim of this curve. The force which impclfi 
* the point C to the axis is to that which impels the 
point r as CE to re Now, fiippofe the air in this pipe 
divifird into parallel flrala or plates. cioHing the tube 
like cknphragtns. In order that thefe may vibrate i 
the fanrie manner (not acrofs the tube, but in the di^ 
re^iion of its axis), all that is neceflary for the moment^ 
JB, that the cxcefs of the prefTure of the ilratuin a 
bove that of the ttratum//may he to the txcefsoftlic 
, preffure of DD above that of IE as to C£. la 
this cafe, the ilratum c e will be accelerated in the di- 
rection e /. and the ilratum ££ is accelerated in the 
fame diieClion, and in the due proportion. Now this 
may be done in an infinite variety of ways for a Angle 
moment. It depends, not on the abfolutc denfity, but 
on the variation of dcnfity ; becaufe the preffure by 
which a particle of air is urged in any diredlion arifes 
from the //ijlrcnre of the didances of the adjoining par- 
ticles on each iidc of it. But in order to continue this 
vibration, or in order that it may obtain at once in the 
whole pipe, this variation of denftty rruft continue, and 
l>c accoiding to fome conneCled law. This circum- 
Aance greatly limits the ways in which the vibration 
may be kept up. Mr Bernoulli finds that the ifochro- 
nifin and iynchtonifm can be maintained in the follow- 
ing manner, and in no other that he could think of ; 

Let AB ffig. 2.) be a cylindrical pipe, ihut at A» 
and open at B. Then, in whatever manner the found 
is produced in the pipe, the undulations of the contain- 
ed air mud be performed us follows: Let if be a plate 
of air. I'his plate will approach to, and recede from, 
the (hut end A, vibrating between the fituationi hh 
and c r, the whole vibration being b f , and the plate will 
vibrate like a pendulum iu a cycloid. The greater we 
fuppofe the cxcurfions ab^ aCf the louder will the found 
be; but the duration of tliem all mull be the fame, to 
agree with the fa£l that the tone remains the fame. The 
motion will be accelerated in approaching to o u from 
cither fide, and retarded in the rccefs from it. Let us 
next consider a plate «, more remote from A. It muft 
make fimilar vibrations from the fituation ^ ^ to the fi- 
tuation y y. But thefe vibrations mull be greater in 
proportion as the plate is farther from A. It cannot 
be conceived otherwife ; For fuppofe the plate to 
muke the fame cxcurfions with a n, and that the reft do 
the fame. Then they will all retain the fame difUnm 
from each other ; and thus there will be no force what- 
tver adling on any particles to make them vibrate. But if 
every particle make excuifions proportional to its di- 
ilancefrom A, the variation of denfity will, in any in- 
ftant, be the fame through the whole pipe, and each 
particle in the vibrating |date will be accelerated or 
retarded in proportion to its diftance from A ; while 
the accelerations and retardations over all will, in any 
inftant, be proportional to the diftance of each particle 
from its place of reft. All this will appear to the ma- 
thematician, who attentively confidevs any momentary 
fituation of the particles. In this manner all the pan 
tides will fupporc each other in ihcir vibrations- 

It follows from this ddeription that the air in the 
tnbe is alternately nrefied and condenfed. But thefe 
changes are very dift'erent in diferent parts of the tube. 
They muft be greateft of all at A ; becaufe, while all 
the plates Approach to A, they concur in condenfing 
the ajr immediately adjuiaiog to A ; while the air in 
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a a and da is Icfs condenfed by the adlion of the plates Mufiol^ 
beyond it. I’lie air at B h always of its natural 1 rum pe^ 
denfity, being in equilibrio with the furrouud'ng air. 

At B, therefore, there is a fmall parcel of air, of its na- 
tural deniity, which is alternately going in and out. 

This account is confirmed by many fa^ls. If the 
bottom of the pipe be fiiut by a fine membrane, itretch- 
ed acrofs it like a drumhead, with a wire ftretched over 
either externally or internally, in the fame manner 
a^tlie catgut is ft retched acrofs the bottom of a drum, 
it will be thrown into ilrong vibrations, making a very 
loud noife, by rattling againft the crofs wire. The 
fame thing happens if the membrane be palled over a 
hole clofe to the bottom, leaving a fmall fpace round 
the edge of the hole without pafte, fo that the mem- 
brane may play out and in, and rattle on the margin of 
the hole. This alfo makes a prodigious noife. Now, 
if the membrane be palled on a hole far from the bot- 
tom, the agitations will be much fainter ; and when the 
hole is near the mouth of the pipe, there will be none.-— 

When a pipe has its air agitated in this manner, it is 
giving the loweft note of which it is fufceptible. 

Let us next confidh* a pipe open at both ends. Let 
CB (fig. 3.) be this pipe. It is plain that, if there he 
a partition A in the middle, we (hall hkve two pipes 
AD, AC, each of which may undulate in the manner 
now defciibed, if the imdulationa in each be in oppolite 
dtredions. It is evidently pofiible, alfo, that thete un- 
dulations may be the fame in point fif ftrength in both, 
and that they may begin in the fame inftant. In this 
cafe, the air on' each Me of the pariition will be in the 
fame ftate, whether of condenfitioft or ratefadion, and 
the partition A itfdf wiU always be in. equilibrio. It 
win perfeAly rcfemble the |iomt C of the muficol cotd 
BFCGH (ttg. 6 .), which » in equftibno between the 
vibrating forces of its two parts. In the pipe^ the fdatea 
of air on each fide are ettber both tjppitNiehmg it^ or 
both receding from it, and the pardtum it either equal* 
ly fqueezed mm both fide#, or equaOy dra^ii outwards, 
Confcquently this partition may be removed, and the 
parcels of air on ca^ fide will, in iny inAant, Yupporl 
each other. There feems no other way dF conceiving 
thefe vibrations In open pipes which will odnitt of an 
explaimtion by mediihicd laws. The fibntioni of al! 
the plates muft be obtained without anjr mbtoal bin- 
derance, in order to produce the tone wnich we realty 
hear; and therefore fuoh vibrations are ithprefed bf' 

Nature on each plate of air. 

But if this explanation be Juft, it is plain that tbit 
pipe CB muft give the fame note with, the pipe AB 
(fig. a.) of half the leHgth, (hut at one end. But the' 
found, being doubled, with perfeft confootnee, muft be 
clear, Arong, and mellow^ Now this is pcrfeAly 
able to obfervation ; and this ft6l is an uncquivocal&wn-’* 
firmatioo of the juftnefs of the theory. If we taCoV 
fiendtr pipe, about fix inches long and one- half of an 
wide, (hut at one end, and foi^ it bt blowing acfoi^ 
its mouth, as wt whiftle on the pipe or a key, or acrofa . 
a hole that IS clofe to the mouth, jSfid formed with 
edge like the found-hole of a German flute, we (hall get 
a very diftindl Und clear tone from it. If we now take 
a pipe of double the length, ojjen at both ends, and 
blow acrofr its mooth, we obtain the fame notembot 
more clear and ftrong. And the note produced Hby 
blowing acroft the month is *W3t changed -by 1 hole^ 
made cxadly in the middle, ii refpcA ^ iu mufical 
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M[unca] pitcht altKoiigli it is greatly hurt in point of dcamcfi And in the fame manner may any number of pipea» 
'USianipet j(,d ftrcngih. Alfa a membrane at this bole is ftrong- each equal to AC» be addcd» and the whole will give 
agitated. All this tt in ptn-fedt conformity to this iUll the fame note that AH would have given alone, 
methanifm* ^ Hence it legitimately follows, that if the undulationa 

, * * Thun we have, in a; ^eat meafurc, explained the ef- can be once begun in this manner in a pipei it may 

fcA vf an open and a mut pipe. The (Hut pipe is al- rive either the found competent to it, as a fingletpipc 
w'ays an odavc, gjawtr an open pipe of the fame Au (6g. a.) ; or it may give the found competent to a 
length ; becaufc the open pipe is in uniion with a (hut j^pe of 4 d, fth, Sic. of its length ; the undulations 
pipe of half the length. yin each part AB, BC, CD, maintaining themfelves in 

Let AC (hg. 4.) be a pipe (hut at bo;h ends. JPS the manner already deferibed. This Kcms the only 
may confider it as conipofed of two pipes AB, BC, way in which they can be preferved, both ifucUronous 
flopped at A and C, and open at B. Undulations may and fynchronous. 

be performed in each half, prcclfely as in the pipe A H It is known that the graveft tones of pipes are as the 
of hg. 2. ; and they will not, in thefmallefl degtcc, ob- lengths of the pipes, or the frequency oi the undula- 
ftrudt each other, if we only fiippofe that the plates in tioni are inverfely as their lengths. (This will be i/d* 
each half are vibrating at once in the /ime dircAion. prefently). Therefore thefe acceflory tones 

'i'he condenfation in AB will correfpond with the tt- (hould be as the ^d numbers 5, 5, 7, dee. and the 
reiadlion in BC, and the middle parcel B will maintain whole tones, including the fundamental, (hould form 
its natural deiifity, vibrating to, and again acrofi the * th^r^reflioQ of the odd numbers 1,3, 5, 7, dec. 
middle ; and two plates e <t, « «, which are equally di- This is abundantly confirmed by experiment. l*ake a 
flant from B, will make equal excurfions in the fame German flute, and flop all the finger holes. The flute, 
diic6tion. by gradually forcing the blaft, will give the fundamen- 

We may produce found in this pipe by making an tid, the 12th, the 17th, the 21ft, dee. (a). ^ 
opening at B. Its note will be found to be the fame Again, let AD (fig. 6.) reprefent the le^th of a pipe, 
with that of BC of fig« 2. or of AB of fig. a. • Conflnid on AD an harmonic curve AEOFCGHD, 
•In the next place, let a pipe, (hut at one end, be in fucb a manner that HD may be 4 AB, = 4 BC, 
confidered as divided into any odd number of equal =: 4 CH. The fmall ordinates m/t wiU exprtfs the to* 
parts, and let them be uken in pairs, beginning at the tal excurfion of the plates of air at the poinis w, m, &c. 
flopped end, fo that there may be an odd one left at and tbofe ordinates which are above the axis will ex* 
the upeh end. It \p plain that. each of thefe pairs may prefs excurfions^ one fide of the place of reft, and the 
be coiifidered as a pipe flopped at both endsi m in ordinatea below will mark the excurfions in the eppoiito 
fig. 4.* direAions, in the fame manner at if this harmonic curve 

For the paititigns will, of themlelvesi be lu equili* were reaUy a vibrating eprd. Thefe excurfions are no* 
brio, and may be, removed, and vibiatioot may be maio* thing in the points A, B, C, and are giearefl at 
lained in the ^hokf confiftent with the vibration of the points E, F, G, D, where the bttle inafs of air re- 
Cbe odd part at the open cods and thefe vibrations will tains its natural denfity, and travels to and again, con- 
all fuDpoit each other, and the plates of air which are deofing the air at B, or rarefying it, according as ihe 
at tne poiiltt of divifioD Srill remain at reft. .Conceive parcels £ and F are approaching to or receding from 
the pipe AB>Qf flg. a- to be added to the pipe AC of each other. The points A, B, C, H, may l>c called 
fig. 4. the part A of the firft being joined to A of tlk Nonas, and the parts £, F, G, D, may be called 
other. Nov, fuppofe |h€.yibratipn 8 to be performed in Bights or l.oops. This reprefenta very will to the 
both, in fuch a manner, l^t the fimnltaneona undula- eye the motion ot the plates of air. The dcufity and 
lions op each fide of th^^junAion may be in opjmfite velocity need not be minutely cunfidered at pr;.reiiC. 
dkeAfons. Itds plain partition wUI U in e. It is enough that we fee that when the dcfifity h in- 

equilibria, and may bo removed I and the plate of air creaiing at A, by the approach of the parcc! K, it jg 
rm tha latUlt A office* beings ..alternately ihe dimiuKhing at B by the rccefs of £ and F; and in- 
ddfe idalc of acondenfed add of a rarefied parcel of creafing at C, by the approach of F and G, ai.d dimi- 
air^ ’Tht two pipes CA, AB .will together give the niihi^ at H, by the itetfs of G. In the next vibra- 
fame imte that A& would have given aioue, but louder, timi it will be diminishing at A and C, and iricrcafiiig 
ill hke manner may another pipe, equal to AC, be at B and H. And; thus the alternate nodes will he m 
joined to t)ie (hut end of this compound pipe, as in fim the fame ftate, aud ihe adjoining nodes in oppoiite 
5. and the three will ftill give the fame; note that A 0 ftatea. 

would have. done aloac* . < ; I'he reader muA carefully d/ftinguilh tins motion 

• * i from 


1) A little refleAion will teach ua that thefe tones^wiU not be perfcAly in the fcale: A certain proportion 
veen the diameter and kngth of the pipe produces a cetuin tone.- Making the pipe wider or fmallcr flaiti ris 
ir (harpens tkk tone a littk, and aHb greatly changes itaclrasneliii. Organ* bniiders, who have trkxl every pio- 
tertion/have adopted whac they found beft.. This rrauires.the diameter to be about r ith or rvth of the lengths 
Therefore, when wc caufe the fame pipe tafiiund different notes, we negleA this propottion v and the notes are 
faUe, .and even very coarfe, when we pradnee one correfponding to a very fmall portion of the pipe. For a fimi- 
lar reafoo, Mr Lambert found that, in order toi make.' bis pitch* pipe found the oAave to any of its notes, it wan 
not fujlkicnt to ihoitCB its capacity one-half by pulhing down the pillon ; he found that the pan remaining 
mpj^'be.lrCi thsn the part taken off by a fixed quantity inches. Or, the length which gave any uoto 

iftiog the length for ^oSavc muift be 
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ftMitn the itndtihlory motion of a pnifc, inviftiw^aitd hy trcmiiica tof^ther. 
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Newton, and defcrlbed in the article Acoustics, En - 
cycL That undtihition is going on at the fame tiiiK, 
and is a refnh of what wc are now confidering, attd ihe 
caufe of tmv hearing this undulation. The undulation 


This circitmftance muA give feme 
frnfible diHcrence of charader to the founds 4 and 6. 
In the one, the agitations at etch end of the tube are in 
the fame direction, and in the other they are in the op- 
jKditr. Both produce puU'es of found which Bi‘e*con- 


we«re now confiderinit is the original agitation, orp- veyed to the ear. Thus we fee that the air in a pipe 
ther it is the sovndino body, as much as a vibratvg open at both ends may undulate in two ways. It may 
ilting or bell is ; for it is not the trumpet that wc heoK undulate witli a node in the middle, giving the note of 
but the air trembling in the tiHimpct. The trumpet i^AB (fig. 2.), or of its 3d, 5th, 7th, dec. paft ; and it 
performing the offii*e, not of the (fring, but of the pin undulate with a loop or bight in the middle, found- 

-and bridge on which the ftring is ftrained. This ia an ing like I, &c of A-D, fig. 2. 
important remark in the philofophy of mufical founds. 

There is yet another fet of notes producible from a 
pipe bchdes thrfe which follow in theoider of frequen- 
cy 5^ 7' 

Suppofe a pipe open at both ends, founding by blow- 
ing- Bcrofs the end, and undulating, as already deferibed, 
with a node in the middle A (fig. 3.) If we ftill CK- 
prefs ihe limdaii'cntal note of the pipe AB of fig. 2. 
by I, ir is plain that the fundamental of an open pipe 
of the fame length will have the frequency of its undu- 
lations cxprcfTcd by 7 . ; becaufe an open pipe of twice 
the len);th of AH {fig a.) will be f, the two pipds 
AH (fill. 2.), and CB (fig. 3 ), being in utiifon. 

But this open pipe may be made to undulate tn an- 
other manner ; for wc have feen that Ajj of fig. 2. 
joined to CA of fig. 4. may found altogether when the 
partition A is removed, ftill giving the note of* AB 
(fig. 2.) Let fuch another as AB (fig. 2.) be added 
to the end C, and let the partition be a*moVed. Tlie 
whole may Hill undulate, and fiiH produce the fame 
*i!Ote i that is, a pi^ie open at both ends may found ft 
note which is the fundamental of a pipe like A U (fig. 

2.), but only onedoutth of its length. The pipe CB 
of fig. 3. may thus he fuppofed to be divided into four 
•equal paits, CL, EA, AF, FB, of which the extreme 
parts EC and I B contain undulations fimilar to thofc 
in AB (fig. ?.); and the two middle parts contain un- 
dulations like thole in CA (fig. 4.) 'I'hc partitions at 
E and F may be removed, becaufe the uiidulatiotis in 
EC and E A will fupport each other, if they arc in 
oppoiite diredfions ; and thofe in FB and FA may 
fupport each other in the fame manner. 

It mull here he remarked, that in this Aate of undii- 
latiun the diredion of the agitations at the two extre* 
mities is the fame ; for in the middle piece £F the par- 
ticles are moving one way, condenfing the air at E, 
while they rarefy it at F. Therefore, while the middle 
parcel is moving from E towards F, the air at B muA 
be moving towards F, and the air at C miiA be moving 
from E. In Atoit, the air at the tw*o extremities tnufi, 
ill every inilanc, be moving in the oppoiite diredibn to 
that of the air in the middle. ^ 

In like manner, if the pipe CD of fig. 3. be divided 
into fix parts, the tw'o cxticrae parts mey undulate like 
A B ot fig. 2. and the four inner parts may undulate 
like two pipes, fuch as CA of fig 4. and the whole will 
give the found which makes the fundamental of a pipe 
of one fixth of the length, or having the frequency 6« 

Wc may temark here, that the liknulraneout motion 
of the air at the extremities is in oppofite directions, 
whereas in the latt cale it was in the fame direction. 

This is eafily feen ; for as the partition which is be- 
tween the two middle pieces muft always be in eqiiiit- 
brio, the'air au& be coming in or going out at the ex- 


In like manner may this pipe produce founds whofe 
frequency are expreflfed by 8, 10, &c. and proceed as 
the even numbers. 

This ftate of agitation may be reprefented in the 
fame way that we reprefented the founds 1, 3, 5, &c. 
by conftrufling on AM (fig. 7.) an harmonic curve, 
with any number of nodes and loops. Divide the parts 
AF. FD, DE. EM, equally in C, O, P, B. CB will 
correfpond to the pipe, and the ordinates to the curve 
GFHDLEN will expyefs the excurtions of the pUtes 
of air. 

If the pipe gives its fundamental note, its length mull 
be reprefented by CO, and the undulations in it will 
refemblh the vibrations of part CO of a cord, whofe 
length AD is equal to 2 CO, and which has a node in 
F. 

If the pipe is founding its odave, it will be repre- 
fented by CP, and hi undulations will refennrble the vi* 
brmions of a cord CP, whofe kngtli A£ is i of €?• 
having nodes at F and D, dec. dtc. 

We can now fee the ^ffibility of fuch undulations 
exiting in a pipe as will be permanent, and produce all 
the variety of notes by a mere change in the manner of 
blowing, and why tfaefe notes arc in the order of the 
naiuml numbers, preeiCdT as we obfersse to happen in 
winding the trumpet or Freweh horn. We have, 1^, 
the fundamental exj^refled by theft the cN^Ve ft; 
then the i<2th, 3 1 the double odiave 4 ; theii the third 
major of that t^ave y, or 17th of the fundamental; 
then the odave of the 12th, or the 5th of this double 
o^ave, = 6. We then jump to the triple od^ve S, 
without producing the interiftedkite found correfponding 
to 4tK the pipe. . With much atumtion we dm hS 
it; and it is ft fad that a perfon void of mofical car 
itumble^ oil it as:f ofily m on any other* But the n^- 
lidan, finding this found begin with hum, hisjftr 
being grated with k, perhaps thinks that he it mifta. 
king his embouchure, und he Aides into the odave. Af- 
ter the triple .oflave,! ^e eafily hit the founds cohe- 
fponding to ^ and which ate the »d and 3d of thift 
odave. The' next note VV is Awrj^r than a juft 4th. 
We eafily produce the note 12, Which • is a juft 5th ; 
13 is a falie 6th ; 14 k a found of no ufe in ourhimfic, 
but eafily Kit; 15 and J 6 give the exad 7th and 
this odave. \l '• 

' Thus, as we afeend,' we introduce more notes mti[ 
e^y odave, till at laft we can nearly complete a very 
high odave ; but in order to do^thts with f and 
tolerable rbadioeft, we mail take on tiiftrument.of a very 
low pitch, that we maybe oble neaily to fill op the 
fteps of abe odave in which our meibdy lies. Few 
playersf dan make the French horn or tromboRC found 
its real fiindamental, and the odave is- generally Stifta* 
ken for it. The proof of thk^is, that moil players car 

i ' «kc 
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gtv« the jtli of the loweft note that they are able to 
produce ; whcrean the 5lh of the real fundamental can- 
^ not be uttered. Therefote that lawcll note is not the 

, . fundamental but the odlave to the fundamental. 

I Few performerafCaojfqund cveo this Second oclav^ 

on a (hort inftrument, fudi as the ordiiH^ military 
trumpet ; ' and what they imagine to be the fundameiw 
tal found of this inftrument is the double o^ave above 
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Now, let a pendulum, whofe quantity of matter* is 
L, and len)Tth <1, he fuppoleJ to vibrate in a cychnd by 

the force or It mull pci form its vibra- 

tions ilk the fame time with the plate of air 5 bccn.ifo 
moving force; the matter to he moved, and the 
along which they arc to be fimilarly impdlcd, 
the (nme ih both oafes. l-cl another pcnJulurn, 


cions 1 
the mi 
riace 
die th 


it. This appears very ftrangc ; and it may be adeed,./ having the fame quantity of matter L, vibrate by its 
how. wc know what is really the fundamental note i*f a • • * - . . - 

trumpet i The anfwcr to this is to be obtained uuly 
by dcmonUrating, on mechanical principles, what is the 
frequency of undulation correfponding to a given length 
of pipe. This is a proportion equally fundamental witlt 
its correfponding one in the theory of mufical cords ; 
but wc have reiser ved it till now, becatife many readers 
would Hop Ihort at fuch an inveftigaiU(>n,,.W'hQ are able 
to under Hand completely what we have now delivered 
concerning the mufic of the trumpet. ; 

Suppofe therefore a pipe (hut ut both codsfi and that 
|he whole weight of tlie. cootiined airis e<ltkentraU[d 
in its middle point, the reft Ktainingits ehifticity* with- 
out iucitia ; or (which is a mo^e accurate condition)# 
let the middle point be conceived as extending eU^ 
tici^y to the two exdrmtties of the pipe* being repelled 
Abm each by a force inverfely as the diftarKC. Let the 
len^h of tliia pipe be L, This may alfo exprefs the 
weight of the middle plate of air, which will always be 
proportional t^. the .length of the pipci . becaufe all is 
I'uppofed to. be concentrated there. Let £ be the -ela* 
fticity of the air. This mull be meafured by the pcef* 
fare of the atmofphert, or by the weight of the oolunm 
of mercury in the barometer. Perhaps the ratkHiak 
of this will be better conceited hy fiime readers by coo* 

(Sderini^ £ as the height <if a homogeneous atmorphere. 

Then it ia pUiu that £ ii to L aa the weight of this 
atnuj^ph^rte <x>lwa to the weight ol the column of the 
f^mc air which fills the pipe whofe length is L. Then 
it fa alfo plain 4^at E is to L as the external preiTuiv; ; 

Uud confequeotly, as the cla&icit^ which fupports that 
preflure iato the weight or inertia of the matter to 
moved. Let this middle plate or diaphragm be with* 

^awu Ifi^m ita pUce of reft to, the very fmaii dilUnce 
J* The elafUefty or repuUton will be augmented 00 
00^' fide and diininiihf^ o» the other ; and the diftcrcnce 
t^wcen IS the, only force which impels the dia^ 

|dl)irtgm toward the middle pointy and^ caufes it to vi- 
brate, or products the undulation. It is plain chat the 

E 


i L 


repuldon on one fide fa ^ 

^for I L u : 4 L ~ £ : and the repulfton 




other fide fa 


L 


tL-fa 


XE| or 


L-t-2o 


E. The 


^i^rence of thclc repulfiona fa E X L X But 

"^as we fuppofe a exceedingly fmall in compariion with 
*L| this*mffercnce, or the decelerating force, may fafely 

be exprefied by E or 40 


weight L alone. In order that theft- two pendulums 
may vibrate in equal limes, their lengths mull be as ihc 

accelerating forces. Tt'herclorc we mull have ; L 
nL^ L* ^ 

^ ^ ’ 4EV ^ which fa therefore the Jenj^th ot 

the fyochionous pendulum. 

Now, a cord without weight and inertia, but loailc I 
with the weight L-at Hs middle point, and ilraincd hy 
a weight E, and drawn from the axis to the diilance /:, 
fa prtciiicly fimilar in. its motion to the diaplir'^gr'i we 
are now corilideriiig, and moil rneke its olcillatioiit. in 
the fame time. 

* Thia fa applicable to any number of plates of ai* , Ky 
fubftitttting in th.c cord a loaded point ft>r each ol ti 0 
plates t far> when. the cafe is thus changed, both in the 
pipb and the cord, the fpace to Lc pafFed over by the 
plate of air bears the fame proportion to </, whicii is 
pofiihlover.by the whole air conexatruted in the middlo 
point, whickthe fpace to be puiTed pver by the corre- 
fpoitdittg loaded point of the cord braes to that pufl'cd 
over by the whole matter of the cord concentrated in 
the middle point ; and the fame equality of ratios ob- 
tains in the accelerating forces of the plate of air and 
the correfponding loaded point of the cord. Suppofe, 
then, a pipe divided into a* 5$ 4« &c. equal parts, by 
diaphragms, each qf wUicli contains the air of 
the intemiimg portion of the pipe, the whole weight 
L being,. equally divided among thrin. If thcie be 
but one. diaphragm, its weight muft be : if two, the 
weight of each muft be i ; if tiiree, the wiight of 
eieh mud be { h ; and fo on for any number. 

By confidering this attentively, we may luier, with- 
put farther inveiligaiion, what will be tlie undulations 
of ak the different plates of air in a pipe Hopped ut 
both ends. We have only to conspaie it with a curd 
fimilarly divided and loaded, liicrcafe the nuinLer of 
loaded points, and diminifh tlie load o!i each, continu.ih 
ly>«-it is evident that this teiminstes in the cate of a 
fimple cord, with its matter uniformly diffut'vd ; and a 
fimple pipe, with its air alfo uniformly diffufed over its 
whole fangth. 

Theiefore, if wc take an elaflic cord, and ftretch it 
by fuch a weight that, the extending weight may btar 
the fame proportion to the accelerating force ailing on 
the whole matter concentrated in its mhidfa point, which 
the elaliictty of the air bears to its accelerating force 
ading on the whole matter concentrated at the mouth 
of an open pi|M, founding its fundamental note, the 
cord and the air will vibrate in the fame time. More- 
over, fince the proportion between Ute vibrations of a 
cord fo conftituted, and,thofc of a cord having its mat- 
ter uniformly diffufed, is the fame with the proportion 




Hence wc deduce* in the fiift place, tliat the undo- 

btiops^will be ifi^ronous, whether wide or narrow; be- between the undulations in a pipe fo conftituted, and 
cyclic the accelerating force is always proportion^ to thofc of a pipe in which the air fa uniformly diffufed-*-* 
the diftimcc a from thf-tniddlf point* it fa plain that the vibrations of the cord and of the 
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pipe in their natural ftate wiil alfo be performed in equal 
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neoui atmofphere. We have its weight =: ss E, 

Therefore fuMitutirig for E in the above fermts* 


•timri. 

Wt look on this as the eaHeft way of obtaining a 
diftinfl pirceptioQof the authority on which we red our 

k..owItdge o/die ahfolute ,m.ub«r «f onduUtjoni of the ^ ^ theemmber of polfeamade per f«ond 
air m a pipe of given lengtii. It may be obtained di- / “oaU a/"'w 7 Tj ^ i^uu« 

rc^.tly } and Daniel. BcrnouUi, Euler, and others, hsLc s / ors ^ULi^Sliz. Now V'pdTl, 

given very elegant folutions of this problem, withon^ ^ L* ^ . L 

having, recourfe to the analoj^y of the vibrations m inchea, ii 1 1531- Therefofe, if we alfo mea* 


com* 


curds and undulations of a culumn of air. But it re- 
quires more mathematical knowledge than many readers 
are {itjAl'^cd ol who are fully abk to follow out this 
aiialogical inveAigation. 

Let us therefore compare this theory with experi- 
ment. What we call an open pipe of an organ ts the 
iamc which we, in this theory# have confidered at a 
pipe open at both ends t for the opening at the foot, 
which tlie organ-builders* call the voice of the. pipe, n 
equivalctic to a complete opening. The aperture, and 
the (harp edge which divides the wind, may be coiiti« 
7!ued all round, and the wind admittedby a circular flit, 
as is reprefented in fig. 10 We have traed this, and k 
givts the mod brilliant and clear tones we ever heard, 
far exceeding the tones of the organ. An open organ 
pipe, therefore, when founding its fiindamental note, 
Tiiiddiates with one node in its middle, aad its undula* 
lion* are analogous, in refpedt of their mechanifm, with 
the vibrations of a wire of the fame kngth, and the 
r^me w'cight, with the column of air in the pipe, and 
drttched by a weight equal to that of a column of the 
fame air, reaching to the top of a homogeneous atmoi 
fpliere, or equal to the wei^it of a column of mercury 
as h«gh as that in the barometer 

Dr Smith ^fee Harmonkt^ ad edit. p. 193 ) found 
that a brafs wire, whofe length was 3$,5y inenes, and 
weight 3 1 troy grains, and ftretched by 7 pounds avoir- 
dupois, or 490C0 grains, was in perfeft iintfon with an 
open organ pipe whofe length was 86,4 inches. 

Now 86,4 inches of this wire weighs 75,14 grains. 
When the barometer ftands at 30 inches, and the ther- 
mometer at 55° (the temperature at the time of the ex- 
periment), the height of a homogeneous atmofphere is 
332640 inches. Tills hss the fame propoitioa to j^e 
length of the pipe which the prefliire of the atmolptim 
has to the weight of the column of air contained in the 

Now 86,4 : 332640 "Sz 75,34 : 290060. This* wire, 
therefore, fhould be ftretched (if the theory be juft) by 
290060 grains, in order to be unifon with the other wire, 
and we fhould have 35, n 5 * : ^6,4* :sr 49C00 : 290060 
. But, ill truth, - 35 » 55 * • ^^# 4 * = 49 -®^ ^ 2^9430 

The difference is 630 

The error fcarcely exceeds xivf amount 

to an eiror of one vibration in a fecond. 

We muft therefore account this theory as accurate, 
feeing that it agrees with experiment with all defirmble 
txaAnefs. 

We may alfo deduce from it a very compendious rule 
-for deterinlning the abfolute number of acreal pulks 
•made by an open pipe of any given h-ngch. When con- 
fidering the vibrations of cords, we found fhvt the miin- 

ber of vibrations made in a fecond. is 

.E is the.exttnding weight, W the wei,4ht of the cord, 
joA L its length. Let H be the height of a homoge- 


ihe.lepgtl^ ^ke pipe L in inches, the pulfes in a 
fecond are ss ’-4?^—. Thus, in the cafe before us. 


St or this pipe produces 131 pulfes in 

a fecond. Dr Smith found by experiment that it pro- 
duced 1 30,9, differing only almut ^th of a pulfe. 

We fee that the pitch of a pipe depends on the 
height of the homnjgeaeous atmofphere. This may 
vary by a change ot temperature. When the air is 
warmer it cqpanda^ and the weight of the induced co- 
lumn is IffliMed, while it ftill carries the fame preffure. 
Therefore the |Mtcb muft rife. Dr Smith found his or- 
gan a full quarter tone higher in fummer than in win- 
ter. The meft of this is often felt in concerts of wind 
ioftrumeiits wkh ftringediaftrumentt. The heat which 
(harpena the tone of the fltft flattens the laft. The 
harpfichord fbon gets out of tune with the horns and 
flutes. ... 

Sir Ifaac Newton, eomparing the velocity of found 
with the number of-pulfts made by a pipe of given 
length# obferved that the lehgth^iiF a puke was twice 
t^ length of the open pipe which pvoduced it. Di- 
vide the fpace puffed over in a fecond'by the iiumber of 
pulfes, and we obtain the length of each pulfes Now 
it was (blind that a . pipe of it,o inches produced a6a 
pulfes. llic wlocitp of fonnd (as computed by the 
theory on which our inveffigation bf the i^nbtuMM In 

pipes prpeei^s) if 960 feet. Now ’^■^liasaAinclU 
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es very nearly, the half of which is i*,- wluch hardly 
differs frdm 21,9. ' The difference of tlifs* tbeoretieal 
velocity of found, and its real vebdty 1 14^ feet per 
fecond, remains ftill td be aocottdted for.* We mat 
juft obferve here, that^vriitn a pipe is ntttfiited, and iti 
length called 21,9, we do really alkw it toelittk. The 
voice hole is'equivsient to a ponion, not inboiifidcrable 
of its length, as appears very clearly from the experi- 
ments of Mr Lambert on a variable pitch pipe^ and on 
the German flute, recorded in the Beiiin Meinoira for 
1 775* He found it equivalent to jth; and' this is (bf- 
ficient for reconciling thefe meafuita of, a pulk wkh 
the real velocity of foubdl 

The decermioation. which we haro given of the un- 
dulations of air in air organ .pipe is indirea, aridWbut 
a (ketch, of the beautiful theory of Daniel Bernoul te in 
which he iUies with accuracy the prectfe imdulttioft^ 
vadi plate of air, both in rerpcA of pontion, denfity# 
vrioci^, and direftioi) of its mptipn.' It is a pleafure 
to obferve how the different equations coincide with 
thole which exprefs the vibrations of an elaftie cord. 
..But thia would have taken up much room, and would 
not have been fuited to the iiiformatldti of many curious 
• red^fs, who ran calily follow the trihn of illElbtiitig 
.which We have ctnMoycd. 

Mr Bernoulli applies the Tlpnc theory to* the exphu 

nation 
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MiifKar nation of ilie undulations in flutes, or Indruments whoft 
rJLmpet. founds are modified by holes in the lidca of the pipe. 

But this is foreign to our purpofe of explaining the 
miific of the trumpet. VVe (hall only obferve, that a 
hole made in that part of a pipe where a node fliotild 
form itfelf, in order to render pradlicable the undiila- 
lions competent to a pp.rticular note, prevents its for- 
mation, and in Its place we only get fuch undulations 
(and their corrcfpoyJing founds) as have a loop in that 
place. The inttlligent i-adcrjwill pe^eTve this 
fingle circumitance will cxplaiira1im>ft every pheriome. 
noil of flutes with holes ; and alfo the effedVa of holes 
in inftriiments with a reed voice, fuch as the hamboy 
or clarionette. 

We now fee that the found or mufical pitch of a 
pipe is invcrfely as its length, in the fame manner as in 
ftrings. And we learn, by comparing them, that the 
found of a trumpet has the fame pitch with an open 
organ pipe of the fame length. A French horn, 16 
fret long, has the found C fa uU which is alfo the found 
of an open flute-pipe of that length. 

The Trombomr, great trumpet, or SAcasur, is an 
old inftrument deferihed by Merfennus and otIuT au- 
thors of the laft century. It has a part which (lides (air- 
tight) within the other. By this contrivance the pitch 
c^n be altered by the performer as he plays. This is a 
great improvement when in good hands ; becaufe we 
can thus correa all the falle notes of the trumpet, 
which arc very offcnfivc, when they ^cur in an empha- 
tical or holding note of a piece of mufic. We can 
even employ this contrivance for fOling up the blanks 
in the lower oaaves. 

Wc mull not take leave of this fubjea without ta- 
king notice of another difeovery of Mr Bernoulli’s, 
which is exceedingly curious, and of the greateft im- 
poitance in the philofophy of mufiC' 

ikrtifie had long ago obferved that the deep notes 
of mufical inftrumeou are fometimes accompanied by 
their harmonic founds. ITiie is moil clearly perceived 
in bells, fome of which give thefe harmonics, particu* 
larly the i.2th, almotl as ftrong as the fundaroetital. Mu- 
ficians, by attending more carefully to the tiling, feem 
now to think that this accompaniment is univcrfal. If 
one of the fincll founding ftrings of the bnfes of a harp- 
lichord be ftruck, wc can hear the i iih very plainly 
os the found is dying away, and the i^ih major is the 
lad found that diea away on the car. This will be ren- 
dcicd much more fenfible, if we divide the wire info 
five parts; and at the points of divifion tie round it w 
thread with a hd knot, and cut the ends off very (hott. 
This makes the ftring (alfe indeed by the unequal load- 
ing ; but, by rendering thofc parts fomewhat lefs move- 
able by this additional matter, the portions of the wire 
between thefe points arc thus jogged, as it were, into 
feedndary vibrations, which have a more fenfible pro- 
pqnion to the fundamental vibration. This is ftill more 
ISIfibIc in the found of the ftrings of a violincello when 
fo ioadeeis but we niuft be careful not to load them 
much, beeaute this would fo much retard the fon- 
damental vibration, without retarding the fecoodary 
vftwatioDs, that both cannot be maintained together. 
(M B. I his exwriment always produces a beat in the 
found) founding flute pipe of the 
wgrfn. wc c^r alio very often perceive the lame thi-sg. 
Mr K^me: u, and moil affer thcoritts in mufic, now af- 
SvpPb.VoL. II. Pail II. 


fert that this iu the efTence of a iniifical luund, and w/*- ^T’^f!c4 
trjfirlly cxiib in all of them, dillmguil!:iii^ thtm from 
harfh noifes, Rameau has made this the loiindation (^f 
his fyflem of iniific, idfiiiliijr that the pL-afuic of har- 
mony rcfults from the I'uc.'tlsful iinilutio!! of har- 
if.ony of Nature, (fee Mi'src, £r;fvc/.). But a litth log'c 
.hould convince thefe theoriflsthat they mull he millakc n. 

Ifa note is mufical becaufc it has thefe accornpanirmiits, 
and by th's compofition alone h a miificjl noir, whit 
are thefe harmonics ? Are they mufical notes ? 1'*his ij 
gi’Hntcd. Therefore they have the fame tomnofitj^'u ; 
and a mufical note mud confift at once of every pofllble 
found ; yet we know that this would be a jarring r.oife. 

A little mathematics, too, or mechanics, would have 
convinced them. A Ample vibration is furely a inoft 
poffible thing, and therefore a fimple found. No, fay 
the theorifls ; for though the vibration of the cuid may 
be fimpk, it produces fuch undulations in the air as ex- 
cite in ua the perception of the harmonics. But this 
is a mere aflertion, and leaves the queflioii undecided. 

Is not a fimple undulation of the air as pofiible as the 
fimple vibration of a cord ? 

It is, however, a very curious thing, that almoft all 
mufical founds resily have this accompaiiinicnt of the 
oAave, 1 2th, double odtave, and 17th major; for ihdc 
are the harmonics that we hear. 

The jcaloufy of Leibnitz arid of John Bernoulli, and 
their unfriendly thoughts refpc*rting all the Bi itifii ma- 
thematicians, made John Bernoulli do every thing in 
his power to leflien the value of Dr 'ra)lor*8 invefliga- 
tion of the vibration of a mufieal coid. Taylor gave 
him a good opportunity. Perhaps a little vain of hii 
iiiyelltgalioii of this abilrufc matter, he thought too 
much of it. He LflirmcJ that the harmonic curve was 
the effential form of a firing giving a miificvl note. 

This was denied, without knovi ing at (irfi wheihcr it 
was true or falle. But a'^ the analytic mathcmaticF im- 
proved, it was at length found that there arc an in- 
finity of forms into which an clallic cord can be thrown, 
which are confifient both with ifochronoiis vibrations, 
whether wide or narrow, and ah’o with the condition 
of the whole cord becoming a ftraight line at once. 

Euler, D’Alembert, and Dc la (I range, have profecii- 
ted this matter wdth great ingenuity, and it is one of 
the fined problems of the prelent day. 

Daniel Bernoulli, of a very different cad of mind 
from hit illuilrious friends, admired both Newton a'd 
Taylor ; and fo far from wifiiing to cclipk Dr Taylor 
by the additions he had made to his tlieory, tried whe- 
ther he could not extend I'aylor’s doctrine as f.ir as the 
author had faid. When he took a review of what he 
had done while explaining the partial vibrations of mu- 
fical cords, he thought it very pollible that while a cord 
i$ vibrating in three portions, with two nodes or points 
of red, and founding the 1 2th to its fiindnmentHl, it 
might at the fame time be alfo vibrating as a fimple 
cord, and founding its fundamental note. It was pof- 
fiblc, he thought, that the thicc portions might be vi- 
brating between the four ponits with a triple freqntn- 
cy, while the two middle nodes were viLnting ac'ofs 
the draight line between the two pins ; and thus the 
vibrating cord might be’ a moveable axis, to which the 
rapid vibrations ol the three parts nnght always he re- 
ferred. I'hib was very fpecions; and when liftlc more 
atienlivily €Oiifidertid|> hicpmc more probable, for if 

4 the 



Mufica) 

Trumfcj. 




T R U r 722 j T R U 


the* cord A/TJyCrD (fig. 8.) be vibrating as s 1 2ih to 
its func?amental Al)> tht* points B and C ?rc in 
brio. If tliercforc thefe two points be laid bold oF by 
hooks, and be drawn afidc to and y% while the firing 
IS ye^ vibrating, this fhould not hinder the vibrations. 
Tf the hooks be annihiKled in an inftant, the who^c 
fhould vibrate between A an .! D ; and ibis fhould bl 
in a way veiy different from the finaplc vibration. I^hc 
(luefiioii now is, will the cord continue t<» v:brate with 
the. loops /? J y, aqyy &c. in the 900th part of a fecoiul 
(for irdlancc), while the whole ftu'iig vibrates from 
A “ D to A f-' v' D in the 300lh pari of a fecond ? or 
will it at once acquire the form of llic fimple harmonic 
curve ? The cafe in which it is mofl likely to take the 
latter mod< of vibration is when the points ^ and y arc 
let go at the Inftant that each po:tion of the firing 
h in the middle <jf its vibration, and therefore forons 
the line A 1^ 5 D. But a momtut’s confideratioii will 
ftiew US that It cannot do this ; for at that tnfiant tht 
point T, for inflance, which had come fiom is mo- 
ving outwards with a mofi rapid motion, and there- 
fore will contiinic* to go outward, while and >' arc ap- 
proaching the asis. The poii.t w, 011 the contrary, 
i» at this moment approaching the axis with a mo- 
tion equally rapid. They cannot therefore all come 
to the axis at once, and the vibration muft ditler 
greatly from a fimplc one. On the other hand, let 
it be fiippofed that both fpccies of vibrations can be 
prifcrved, and that, at the moment of letting go the 
points P and ), the cord has the form Am ^y>#iD* 
Then, when /> and y have come to D and C> having 
made J a vibration, the point m will be in the axis, ha- 
ving made a vibration downward, and a half vibration 
upwards. q% in like manner, is in the axis, having made 
a whole vibration upwards, and half a vibration down- 
wards. n is like m. Thus the whole comes to the 
pxis at once ; and in fiich a manner, that if the points 
B and C were infianily fiopped, the three portions 
would contijiue their partial vibrations without any new 
tffori. The refult of this compound vibration muft be 
a compour<l pulfe of air, whicli will excite in us the 
perception of the fundamental found and of its I 7 th, 
The confeqnrfice will be the fame if the points e and y 
are (lopped any where fhoit of the axis ; and therefore 
(f.dJ Bernoulli) the firing will really vibrate fo if not 
itopped at all. 

But this was refufed by Euler, who ohft rved that in 
the points and y of contrary flexure, having no cur- 
vature, there can be no accelerating force. This caiifed 
Bernoulli to attempt a direct invelligaiion, examining 
minutely the curvatures and accelerating forces in the 
difierent points. 

He lud the pleafure of finding that the accelerating 
fi^rces arifing from the curvature in every point, were 
prccifely fuch as would produce the acceleratioos ne- 
ceffary in thofe points for performirg the motipn that 
was required. And he exhibited the equations expref- 
five of the Hate of the cord in all thefe points. And, 
on the faith of thefe equations, he reftored the Tay- 
lorean curve to the rank which its inventor hid given 
it ; and he afferted that in every muficil vibration the 
cord was difpofed in 1 harmonicsl curve either limple 
or compound. He farther fhewed that the equations 
which Ealer and Df Alembert had given for the muG* 
lal (at Iqi# ia the cafes which they had publiih- 


ed) were incIuJcd in his equations, and that thCir eqaa* 
tioir. r>uJy exhibited its momentary dates, while his own 
cqij?.tjon8 fl^ewed the phyfical coiinei^ion of them uU ; 
wdiicH is, tint the whole cord forms a haTmonio curve 
between the two fixed pins, while its different portions 
form fubordinHte harmonic curves on the firfi as an 
axis. ICuler and D'Alembert, although they acknow- 
ledge this in the particular cafes wdiich they Ind taken- 
>38 examples, on account of their fimplicity, ftil! infill 
tlia>‘P'\Xult;>rfriiJ^tc haiinunijt^'.ibration^ can correfponj 
to all the ftates^ jh=k'ciaitic cord which their equations 
exhibit as ifochronous anl permanent. Mr Bernoulli’s 
death put an end to the controveTy, and the quefilon 
(confidcred as a general theory) is perhaps fttll unde- 
cided. It may very probably be tme, that as a fifnple 
vibration may be permanent which never has the form 
of the firnple harmonic deferibed by Dr Taylor, fo a 
vibration may cxift. compounded of fuch vibrations, and 
therefore not exprcflible by any equation deduced fi*om 
the Tay lorean cur/c. 

But, in the mean time, Mr Bernciilli has made the 
moft beautiful difeovery in mechanics which has appear- 
ed ill the courfe of the prefent century, and hn.^ ex- 
plained the moft curious phenomenon of continued 
founds, uia. the almf^ univcrfal accompaniment, of the 
harmonic notes of any fundamental found. For this 
fu/ceptihUity of compounded variation is not ccftifincd to 
a I 2tbt but is equally demonftrable of every other har- 
monic. Nay, it is evident tint the fame G.-rple vibra- 
tion of a cord may fiiriitfh a moveable 'axis to more than 
one hvrmonic. For as llic fimple vibration can have a 
fubordinate harmonic vibration fuperinduced up^n it,, 
fo may this compounded vibration have another fuper- 
induced on it, and fo on to any degree of compofuion. 
And farther, ns Mr Bernoulli haaftiewn the complete 
analogy between the accelerations of the different points 
of an elafiic cord and of the corresponding platcs^pf a 
column of air, it legitimatdv follows that all the con- 
fcqucnccs whicli we can eafily deduce, ref^Aing the 
vibrations of an elaftic cord, may be affirmed refpefting 
the undulations of a column of air in a pipe. Tfwr^ 
fore this accompaniment of. the harmoni^ inuft not be 
confined to the mufic of llringi and belts, but equally 
obtains in the mufic of wind inftrumerfls. And thua 
the do^lriue becomes univcrfal.. 

Mr Bernoulli did not Uiluk it enough to (hew that 
thefe compound vibrations are poffible. He endeavours, 
to (hew that this accompammeRt mull he frequent. 
He illuftratea this very prettily, by fupppfisg that a 
toothed w^heel is turned round, and rnbse'witb its teeth* 
on an elaftic cord. If the fucceffive dropping of the 
teeth keep exadlly piurc with fuch vibrations as the 
cord can take and inainuin by its dafticity, thefe wjU* 
certainly be formed on it. If the intervals do not rjg. 
a£tfy correfpond, a little reffeAlon will fliew that the 
agitation wliich the cord acquires will approximate 
thofe whicli it can maintain ; and, if when they arc ex- 
aAly fo in any place of it, and the wheel be in |hat in- 
ftaiit removed, this vibration wtU eemain and diffufc il« 
felf througbt be reft of the cojrd ; fo'thit the very left 
dying quiver (fo to fpeak) will be a harmonic. Every 
ha^onU agiution ten^, by the very nature of the 
thing, to continue, while thofe tba^d're incoAipattble 
really do deftroy each other; and the very laft muft be 
the remainder or liiperplua dKach as could cofitinue» 

I . over 
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^Wufical over ihufe which deft royed each other. Accordingly, 
the harnionic notes of wires are always moft dillindtly 
^ heard as the found Is dying away. 

J* * There i$ no occafion row to fay any thing about ilie 

fallacy of Rameau’s Gtneratwn Hurmorwjuj as a tlicory 
of mulical pleafure. Our harnionirs plcalc us, not be- 
caufe a found is accompanied by its harmonics, but be- 
caufe harmonics plea|£. His principle is therefore a 
tautology, and gives n^ii3||^i£tion what9^.^1j^.he- 
ory is a very farced accoimfej^**«UJ»^t1ii6 principle to 
the pradicc of muficiaiis, and taftc of the Public. He 
is exceedingly pu//)cd in tlic cafe of the fonsdommatitc^ 
or 4tli of the fcale, and the ^ith where there is no refoii- 
nance. He fays that thefe notes, “ fremifent, quoiqu* 
flics lie lefonnent pas.*’ Rut this mifleads iia. They 
do not refound; becaufe a 4th and a /Sth cannot be pto- 
duced at all by dividing the cord. I'hey tremble ; be- 
jaule the fallc 4th and tdlfc 6ih arc very near the true 
ines, and the true 4th and 6th would both ttemble and 
refound, if they wore made falfe. A firing will both 
tremble r.iul refound, if very nearly true, as any one ob- 
ferves the 1 2th and i ytli on a harplichord tremble and 
refound very Ihongly, though they are tempered notes. 
The whole theory is overturned at once by "tuning the 
ftJi falfe, fo as to correfpond to an aliquot dlvifioti of 
die cord, li will then reiound ; and it this hid hap- 
pened to be agreeable, it would have been catched at as 
the foufdotriiiant. 

The phy ficnl caufe of the pleafure of harmonic founds 
s yet to ferki as much as our choice of thofe notes for 
nelody which give us the bell harmony (fee Tempk- 
lAMENT, We have no hefitatien in faying 

that, with refpeft to our choice, the two are quite in- 
kpendent. Thoufands enjoy the higheft pleafure from 
nclody who never heard a harmonious found. All the 
mtaught fingers, «nd all frmplt nations, are examples. 

riot only fix on certain intervals as the fteps of 
.heir tunes, but are difgulied when other fteps are ta- 
leii. Nor do we hefitate, for the very fame teafons, 
.0 fay that' the rules of accompaniment arc dependent 
}n the cantus or air, and by no means on the funda- 
nental bafsof Rameau. 1 he dependence alTumed by 
rim, as the ruJe of accompaniment, would, if pro- 
perly adhered to, according to his own notions of the 
comparative values of the harmonics, lead'^ to the molt 
antaitic airs imaginable, always jumping by lafgc inter 
rals, and altogether incompatible with' graceful inufic. 
Phe rides of modulation which be has fqueczed out of 
lis principle, are nothing but forced, very forced, ac- 
lommodations of a very vague principle to the current 
>ra£lice of his contemporaries. 1 hey do not fuit the 
irimitive mebdies of many nations^ and they have cau< 
ed thefe national mufics to degenerate. This U ac- 
Lnowlcdged by all who are not perverted by the pre- 
vailing habits. We have beard, and could write down, 
bine molt enchanting lullabtea of fimple peafant wo- 
nen, pofleifed of mufical fenfibility, but far removed, in 
hccoul fcqueftered vale of life, from all opportunities 
tf ftealing fiom our great compofers. Some of thefe 
ullabies never fail to charm, even the moft erudite mu- 
ician, when fung by a fine flexible voice : but it would 
mzzle Mf yi accompany them fecunJatn artem. 

We conclude thislWjed by aeferibing a moft btau- 
iful and inftrudtive expbeit^ent. 

Mr Wbtt^ the celebrate^ engineer, was amufinghim- 


fdf (about the year 1765) with organ building, and 
invented a munochord of ccMitiniicd found, by which lie 
could tunc an organ with mathematical pi cclfioii, 
cording to any pro;w)ied 1‘ytUm of temperament. U 
confillcd of a covered ilriiig of a violincello, fouiidiri»j by 
the fridlioii of an ivory wheel. I’lic inftriime.Mt did not 
anfwcr Mr Watt’-s pirpoft , by ttafon of the iicsd ha ih- 
nefs of its tone, and a lluttcr in the ilring by the un- 
equal af.tioii of the wheel. Hut Mr Wait was amufed 
by obfervixig the firing frtqiuiuly taking, of its own 
accord, points of divi/ion, which renuiincd iixed. while 
the reft was in a ftatc of ftroiig vibration. The inllru- 
ir.ent came into the poftcflion of the writer id’ this ar- 
ticle. lie loon faw that it gave him an oppoitunity 
of making all the experiments whicli ilcinoulli cotdd 
only relate Whe:i the Ilring was kept in a lluie of 
Ample vibration, by a very iiiriform and gentb motion 
of the wheel, if its middle point was thm gently loii' h- 
ed with a quill, this point immediately ftopped, hut the 
ftriHg continued to vibrate in f.vo parts, founding the 
o6lavc : this it fimtinned to do, InivM-ver Itaj.ig 

the vibrations were rendered afterwards by iricrcafmg 
the prefture and velocity of the wheel. I'lie Liinetimi.; 
happened if the ftring w-ui gently touchtj at one thin!. 
It iiiilantly divided iifelf into thiee pmts, with two 
nodes, and founded the 1 2th. In the lame manner the 
double oflave, the i/lh, and all other harmonics, were 
produced ai^d mrintained. 

But ihepreltielt experiment was lopul fomeihmg fuft, 
fuch as a lock of cotton, in the way of the wide vibrations 
of the cord, at one third and two thirds of its length, ib 
as to difturb them when they becime very wide. When 
this was done, the firing iniUiuly put on the appear- 
ance of fig. 8. performing at once the full vibtation 
competent to its whole length, and the three fiibordi- 
natc vibrations, correfpoiuhni) to onc-tlrird of its length, 
and founding the fundamental and the 1 zth with e<|iial 
Itrengrh. in this manner all the diftmni accompani- 
ments tverc produced at pleafure, and could be conti- 
nued, even with ftrong luutida. And it whs amuiing 
to obferve, when the wheel was ftiongly picfl’cel to the 
firing, and the motion violent, the nodes would form 
themlelves on various parts of the firing, ninning from 
one part to another. This was always accompanied 
with all the jarring founds which cori-(Tponded to them. 

When the firing making very gentle, fimple vibra- 
tions, and the wheel hardly touching it, if a viulincello was 
made to found the r2lh very Itrongly in its neighbour- 
hood, the firing iufiaiuly divided itfclf, and vibrated in 
iinifon, frequently retaining its limple vibration and fuii- 
damental tone. We recommend tins experiment to 
every perfon who wifhes taniakc hinilclf well acquaint- 
ed with the mechanlfm of niufical founds. He will fee, 
in a moft fcnfible and convincing manner, how a Angle 
filing of the .Aolian harp gives us all the changes of 
harmony, Hiding from one lound to another, according 
as it is afleftcd in its different parts by an irregular 
breeze of wind. The writer of this article has attempt- 
ed to regulate thefe fwcet harmonic notes, and to in- 
troduce them into the organ His fuccefs has been very 
encouraging, and the (bunds fir exceed in pathetic 
fweetnefs any that have yet been produced by that 
noble infirument. But he has not yet hi ought them 
fully under command, nor made them firong 'enough 
for any thing but tlie fofteft- chamber mulic. Other 
4 Y 2 neceflary 
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nccv-ffary orcup^iious prevent liini from the atten- years were well employed. Quick apprehenHon, a clear 

lion to thih fiibjti*^ that it dcftrvta. ^ Hv rL’c^^inimtiins perception of the lubje6^ of his thotights, and ilic mofl ^ 

it thereft»re lo the muluMl li.llniuient Tnakvrrs as richly aidint and infaiiablc ihirll for knowledge, cliftinguilhtd ^ 

deftrvirp their notice. His j;ciieral method was tliiR : him during hia academical education. When 17 years 
A w^ooden pipe is m.uU*, u hofe feftion is a double of age, he was fent to Leyden. In 1672 all 11 udy was 

fquarc. A partition in the middle divides it into tw'o interrupted in Holland by the din of war ; and Mr Von 

pipes, along fide of each <uher. One of them commu- Tfehirnhaus left the luiiverfity for the camp. His 
nicaUs with the foot and wind cheil, and is Unit at the knowledge in mathematics, mcchanicb, and all phyfical 
upper end. TIjc oilier Is open at the upper, and fliut fcie ncc. ^g ymd ample room in^.^c luiliiavy feiviee for 
at the lowe*- end. In the nartition there is a flit alinoft fcicnccs; and Tfchirn- 

the whole hn^th, and the fiJes of tin's flit are brought haus fo diftinguifheuhimrelf by hU fervice in this way, 
to a very fmooih chan.fcred or feather edge. A hue that Baron Nieuland, a general officer of great meric, 
catgut flrained in this flit, fo as alnioll to toucli the and at the fame time an accomplifhed fcholar, took de- 
fides. Ii is evident that when the wind enters one light in piifhing him into every fervice where he could 
pipe. l<y the foot, it pailes through the flic into the o- ffiew himfelf and his lalentR. 

thtr, jr d cfcapes at the top, which is open. In its After two years fervice, be returned to his father’s ; 
pafTage it forces 1 he catgut into motion, and produces but finding little to interefl. him in the life of a mere 
a mu Deal note, havirig all the fw'eetnefs of the .^Eolian country gentleman, and ilill burning with the fame 
harp. 'i*hc flrcngth of found may he incrcrifcd by in- third of knowledge, he prevailed on his father to allow 
creafiiig ihi* body of air which is made lo undulate, him to travel. His younger brother George Albrecht 
This was done by ufing, indead of catgut, very narrow Von Trchimhaiis, Baron Oberafchonfchl, which he inhe- 
hlk tape or ribband varnifhed : but the unavoidable rag- rited from bis grandfather Stirling, loved him with the 
gednef^ of the edges made the fonndR coarfc and whee- warmed afledion, and fupplied him liberally with what 
ling. ITit tilver wmc was not fufficicntly eladic ; flat was required for his appearance everywhere in a man- 
wire, i.fed for watch balance fprings, was better, but ntr becoming his rank, and for fully gratifying his cu- 
ll ill very weak founded. Olher methods were tried, riofity. He ufed often to fay, Sorry was 1 to lofe the 
which promiled better. A thin round plate of metal, company of my dear brother, and I fometimes wilhed 
propel ly fiipportcd by a fpring, was ftt in a round hole, to accompany lum ; but not having his tliirft for know- 
made in anotlicr plate not (o thin, fo as Jud not to ledge, I knew that bis love for me would debar him of 
touch the fldcs. The air forced ihrougli this hole made much happiners, which I ihould thus have obdruAed.” 
the fpring plate tremble, dancing in and out, and pro- Felues anima! He went to Holland, from thence into 
duced a very bold and mellow found. — This, and liini- England, France, Italy, Sicily, Malta, Greece.— Re- 
lar experiments, are richly worth attention, and promife turning through the Tyrol, be met hia brother at Vien« 
great additions to our indrunKiital iiiiinc. na, where both were in great favour at the court of 

'i’SCHIRNH/'.US (V.hieiifrcd Waliher Von), a Leopold Wherever he went, he made himfelf ac- 
nanie well known in the republic ol letteis, and one of quaiuted with the mod eminent in all departments of 
the crnaincnis of the lad century, was born April lO. fcicnce, living with them all in the mutual exchange of 
1631, at Kiflingfwald near Goilltz in Upper Lufa- dircovcrie.s and of kind offices. In liolland he waa in* 
tia. His father was Lnied Chridopher Von Tfchirn- timate with Huyghens and Hudde ; in England, with 
bans, Baton Kiflingfwald aud Stultzbcrg, and Obcni- Newton, Wallis, Hailey, and Oldenburgh ; in France, 
fehoufeid, privy counfcllor, and in various offices of rank among a people who more fpeedily contraA acquaint- 
uruVr ihe Electors George 1 . and II. of Saxony, the aiicc, there was not a man or note with whom he did 
fird of whom hijnoiired him with the difliiiAion of the not ctihivafa an adtive acquaintance— and^ fortunately, 
gold chain anil portrait, as a maik of his fenfe of his Leibnitz then lived at Paris : in Italy, Ke was particu* 
merits and ft rvices. The mother of the young Von lar cartfled by Michacli, foon after Cardinal $ and yraa 
'rfehirnhaus was Maria Stirling, daughter of Bara a in the clofeft correfpondence with Kireher. His <a- 
Stirllng €t Ach\K Sliding of Achil, or Achy le, in Scot- joyments, however, were derived folely.from the corn- 
land, an old and rcfpcP.ablc ftmily, as appears by an munications of the moft eminent ; his curiofity waa di- 
rpitaph whicli the Duke Chriflian, brother of the E- refted to every thing, and wherever he faw an ingeni- 
lector ( ieorge* II. infer ibed on the tomb of Johan Al- ous artifan, he was eager to learn from hicii fometliing 
bolt Stirling of Achil, in the cathedral of Marckfpurg. ufeful. In 1682, when at Paris for the third time, he 
This genltciTian had. been prefldent of the fenate of the communicated to hia friends his celebrated theory of 
iliv£U>ralc, privy couiiftUor, diredor of the impodn, and the cauflic curves, which marked him out as a valuable 
inafltr ofboife lo the Prince, and hud, by his faithful acquifition, and he was eltCleda member of the Royal 
and ultful fervices, acquiicd his higlicit clleem. Academy of Sciences, which was then rtfoimcd by the 

E. W. Vr)n Tfehirnhaus w'as born, as has been ob- great min i ft er Colbert, and the meft illuftrious in all ra- 
firved, at Kiflingfwald, the ufiial refldence of the fami- lions were picked out for its ornaments. There he found 
ly, snd poflVfledhy it during more than 300 years. The himfelf feated with Leibnitz, HuygUens, JoUn Btr- 
family came originally from Bohemia, and appears to noulli, dec. 

hiivc been confidtiablc, fceii g that, from the earlieft ac- After twelve years employed in viCting Europe, he 
com.ts of it in LuLiia, the Baroiib of Xifltngfwald are returned home: but after a fliort ilay, went to Flan- 
gcncral’y found iii the moft refpefl able civil offices. ders, and prepared to pubUfli bis workj.jntiiiLd MtdlcU 

"J he figUiC which Baron Von Tfehirnhaus, the fub- na Mentis ; of which the fubjedt m^/almoft fie^gueffed, 
fed of tins 1 elation, has made in the fcicntiftc and po- from the way in Vvhtch he h^ eigfercifed his own nfiiiiid. 
Lifc.d woild, makes it fuperfluous to fay that bis eaily Having the moft exalted aotio^iS of the iotcllcdtuai and 

moral 
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rroral naturt of many he thought that t).e continual 
fupply of infoimaiion was as nccrflsry ah the continual 
fupuly of food. And his great principle was to eN’ 
LIGHTEN. work was committed to the care of 

fomc friends, and did not appear till at Amller- 

dam. A fecond edition appeared at licipfic in 160^. 

Finding now that his moderate fortune was iiifiifTicient 
for the great public he had in view, he fought 

for afliftance, and endiSrpured to make friends by fre- 
quenting the court of the H Dreldl.,. * ' He 

(con became a favourite of his PrtheVK, G'eorgc the 11. 
and III. and was appointed to a6livc olhccBof great re- 
fponfibility. By the orders and encouragement of the 
Eleilor, then king of Poland, he introduced into hia 
native country the hid maniifa^ure of glafs ; and hU 
projt^l foon throve to fuch a degree, that not only 
Saxony was fupplied, but they ev<.n began to export 
the finer kinds of white glafs for windows ; in which 
manufacture Saxony ilill excels. It was in the courfe 
of txpetiments for improving this manufaCtuTC that 
'JTchirnluus made the celebrated great burning glafles 
vhich ilill bear his name. Idc made two of thefe lenfes, 
and gave one to the Emperor, and the other to the A- 
cadtmy of Paris. He was eager to improve the art of 
finriuing and polifhing optical glafles ; and in the profe^* 
cution of the theory on which their performance de- 
pends, hd made fome beautiful difeoverics in thedepait- 
tnent of pure geometry. It is well known that all the 
> fciences are allied^ and of a family, and that eminence 
i,in one is fcldom attainable without the alfiftance of o- 
thers. His prefent purfuics led him to the fludy of 
chemiflry, which he profccuted with the fame ardour 
which he exhibited in every thing he undertook. But 
all the while, mathematics, and tfpecialiy geometry, was 
hia favourite fludy ; and he was anxious to make the 
fame advances in the general paths of mathematical tn- 
vefllgition which he thought he had made in the ge- 
neral laws of material nature. He apprehended that 
only bye paths were yet known, and that many things 
were yet inaccellible; bccaufe we had not yet found out 
the greet roads from which thofe branches were derived* 
He was of Dee Caites^ opinion, that the true toad in 
mathematic^oft he an cafy one, except in cafes which 
were» in tfieir own nature, complicated* • Very early, 
therefc)re, he began writing on mathematical fobjeSs, 
always continuing bis gemrsl views of the fcience, and 
his ’ endeavours to fyflematife the fludy; but, at the 
lame time^ beflowing a very particular attention on 
any branch which chanced to interelt him ; each of 
thefe his epifodical Audits in mathematics deferves the 
name of a department of the fcience. This is the <afe 
with bis theory of ca'uftic curves, with his method of 
tangents, and his attempt to free Leibnitz's calculus 
from all confidetation of inflnitefimal quantities. Mr 
Tfehirnhaus feldom gave himfdf any trouble with a 
particular problem. In all his mathematical perform- 
ances, there is an evident connexion with fomething 
*whichPhc conhdered as the great whole of the fcience ; 
and the manner of treating the diifetent queflions is 
plainly accommodated to a iyflem in his thoughts. This 
he intended as the third part of the Mcdicina Mentis; 
and, completed the fecond, he had propo- 

fed thefe as t^^mpation of the enfuing winter ( 1 708- 
pj* But 'hia deai^wliich may be called premature, 


has <!ep*-ived the world of thefe, and other bcncHccat TiVhi’rn- 
and uleful labours. 

Mr Von Tfehirnhaus was of the moft mild and gentle 
difpofition, as was well known to all who enjoyed hi.i 
acquaintance. This difpofuion was fo eminent in him, 
that fcarctly any perfon ever faw him angry, or Cvtn 
much ruffled in his ttmpcr. He forgave injuries frank- 
ly and heartily, and often flood the friend (unknown) 
of thole who had wronged him. By fuch condu^I, he 
changed fome enmities into the moft fleady and aflec- 
tionate friendfhips. As an inquirer and an inventor, he 
had contentions with other claimants, and fome difputca 
about the legitimacy of his methods ; as, for example, 
with Nicholas Fatio Duillcr, who attacked Tfchinl- 
haus'a method of tangents ; and Preftet and Rnlle, who 
found fault with his txpreflion of equations of the third 
degree. But thefe W'crc all friendly debates, and never 
carried him beyond the limits of gentlemanly behaviour. 

He began to difpute with Ozanam about a quadratrix ; 
but on being merely told that he was miflaken, by P. 

Souciet, he immediately acknowledged his error, and 
ccrred:ed it. 

Many original and important mathematical pcrforni- 
ances of Mr Von Tfehirnhaus are to be feen in the 
Leipfic Ads, in the Memoirs of the Academy of Scicti- 
cis at Paris, and other literary journals, l-lis happy 
general itation of Dr Barrow's theorem for llie focus of 
a flender pencil of rays after refledion or rtfra£iion, and 
the theory of cauflic curves, in which this terminates, 
both conftitutes one of the moil elegant branches of 
optical fcTcncc, and affords a rich harvtil of vciy cuti- 
oils and uuexpedled geometrical truih.s. - The man icr 
in which he notices the rough way in which liis tint 
and foie millake in this theory was pointed out, ] er- 
haps incomparable as an example of gr ntlemar l.ke le* 
rehenlion, and is a lefl’on for literati ot aU ddciipiions, 
ighly valuable on account of the foft way in which t 
falls, while it 19 convincing as a mathematical theorem. 

Tfchiriihaus was the difeoverer of the fubilanc'e of 
which the celebrated Saxon porcelain is made, and of 
the manner of working ii up ; by which he cflaliliflicd 
a maoufadlurc highly proMtable to his country, and hhs 
given us the finrlt pottery in the world. He ne\tr 
wearied >n fpreading uftful knowledge ; and the fhops 
of our artifanv of almoll all kinds were fupplied with 
books of inflrii^ions and patterns* many of them writ- 
ten by Mr Vnn 'rfehimhaus, or under his infpec- 
tion. Ufcful books of ?ll kinds were ttanllated out of 
foreign languages at his cxpencc. Men of genius h 
the aits were enabled, through the encourage in cr.t r f 
himfelf and his friends, and often by his pecuniary al*- 
fiflance, to bring their talents before the public c-yr^. 

In flioit, he feerned at all limes to prefet tlie puhhc 
good to bis own ; and never felt fo much pleafurc as 
when he could promote Icicnce or the nfcful arts. He 
xvas as it were Uimulr.ud to this by an innate progrri- 
fity. And as he was more ddirous of than < i 
ajpearwg the accomphflied man, he was in no cnnco i 
what notice others took of his ierviccs ^to tlic puhlu 
He even reprelents tr.c dcfirc of fame as hclLile to ilu 
improvement either ot fcience or niorahty, in bis 
ana Jlftn/is ; a woik which U acknowledged by a’l 
who knew him to be a pielurc of his own arniabV 
mind. He lightly cftccmcd riches ; and knew not w ImL 
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r Iiirn- uff they were of, except for providing the neocITariis of 
iuuft, means of BccMilving knowledge. In ptr- 

led conformity to this maxim, lie modcftly, and with 
elegant refped, refuftd the ample prefentd made him 
by his alFe^lionatc fo vc reign ; and wlitti he w'us added 
to his cabinet council, he received the diploma, but 
begged and obtained to be free from the title. And 
wlicu he prefcnied his great burning glafs to the Empe- 
ror, and got from him the dignity and infgnia of Ba- 
ron of the Empire, he pleaded for leave to decline it, 
lequcHmg to keep the chain and portrait, which be al- 
ways wore under his vdt. He expended a very great 
pot t ion of the ample revenue left him by his father in 
the fcrvicc of his country, by promoting the uleful arts 
and fcicncrs. 

Mr Von TfehirnhauB venerated truth above all thingA; 
Tnyiiig, that thofc who thought any thing comparable 
with it weic not the funs of Cod. but ilep^childten, and 
that the lovr of truth is the ruling aflcd^ion in every 
rtmn of a ivortliy heart. In a letter to an intimate 
friend, he faid that, by the age of five- and- twenty, be 
bad complttfly fnbdutd the love of glory, of riches, and 
of wWi’ly plcniiires ; and that at no time he had found 
it dilTicult to reprels vanity, becaufe he was every day 
confeioua of having atited worfc linn he was certain that 
be might and dionld have done. Pie felt himfelf hum- 
bled in the fight of the All peifcCf Judge. 

Nor was all thi^ the v.iin bond of a man averfe to 
bufinefs, and poirclfed of an ample fortune, which per. 
niitied him, without inconvenience, to f leafe his fancy 
in fludy, and in htlping others with what to himfelf 
was fupcrflnoiib'. Such a chamber, though tare, may 
rxill, without being the object of mncli refpe^t. No : 
Mr ITehirnhaiis was nally a philofopher of the true 
lloic fci 51 , in refped of fortitude of mind, while a good 
CliriHian in modtlly and diffidence. In the laft five 
years of his life he bore up under ttoubles, and embar- 
ralfments, and misfortunes in his family, wbivh would, 
have tried the mind of Cato himfelf. But in the rnidit 
of thefe ftorms he was unOiaken, and preierved his fe- 
reiiity of mind. Pie was even itnfible of this being a 
rare gift of Providence, and ufed frequently to exprefs 
his thankfulncfs for a treafure fo precious, lie frit 
deeply liis relation to the Author of Nature, and re- 
joiced in thinking himfelf fubjedf to the providence of 
God. lie faid that he was fully perfuaded that he 
would meet with pevfed juftice, and would therefore 
ilrive to pel form his own part to the iiimoft of his 
pcw'cr, that his futnie condition might be the more 
happy, and that he might in the mean time enjoy more 
fatisfadlion on refleding on his own condud. IHU lot, 
he faid, was peculiarly fortunate: having fuch thirlifor 
novelty, he would have been unhappy without an af- 
fluent fortune ; and his own enjoyments encouraged nci- 
tiler vice nor idlencfs in himfelf or iii the roinilters to 
liis plcafurca. 

This amiable perfon was of n conftitution not puny, 
hut not lobull, and he had hurt it by too conllant llu- 
dy. He feared no difeafe ; thinking that he had a 
cure or an alle*'iation for all but one, namely, the ilone 
and gravel. He had a dread of this, and laboured to 
find a preventative or a remedy. He though hat he 
had alfo done a great deal here ; and deferibes in his 
Mfduina Cwiporis a preparation of v/hey, whi chhe faid 


he uftJ t^-Jih grert advantage to his health. But liis T/c 
precautions were in vain ; lie was aitackfd with the 
gravel, which, after three months liiffciing, brought on 
a fiippieifiou of urine. The plnlicidiis law that his 
end approached ; and fiudii.g him difreg.ird tlieir pre- 
feriptions, they quitted him. He treated himfelf (it is 
faid judicioully) for lome time, and with foine appearance 
of fuccefs ; but at lall he faw death not far oil'. I le 
didated a letter to his Sovercigp^ thanking him for all 
his f iiiiuins'lflTJ kindn efs, and ^ecommended his children 
to his prote£iionV*tTe never fretted nor complained ; 
but frequently, with glilicning eyes, exprefledhis warm* 
eft thanks to Providence for the wondetful track of 
good foi tune and of happiiiefs that he had enjoyed; 
ajid (aid that he alfo felt iome fatisfadion in the con- 
fcioui'nefs that fotr.e of this was owing to hie own pru- 
dent condu£i. Pie poffclied his entiie faculties to the 
lall moment; and when he felt his fpirit jult about to 
depart, his laft words were^ “ 7® triumpbc'^VicloruiP^ 

No longer able to fpeuk, he made figns tor what lie 
wanted; and a little after, (hutting his e)e6, as if to 
deep, he gently, and witlioiit a groa.i, yielded up his 
fpirit, about four c/cibek in the morning of tlie i ith of 
Oblober 1708, aged 56, 

His funeral was performed in a manner becoming 
his rank, and the body conveyed to the family vault. 

The Eledor (King of Poland) defrayed the expence ; 
fur he w'ould npt allow his fapiily to have any thing to 
do with the funeral of a man ot fo public a character, 
and fo univcrfally beloved. 

The account of inch a life as that of Baron Voit 
Tfrbirnhaus would, at all times, make a pkafant and 
uftfiil impreffion. In thefe our times, in the end of the 
1 8th century , after focsety hat availed itfelf of all the 
acqtiilifioos.in fcicncc and art, furniflied by that ardent 
age of the world which this gentleman contributed to 
adorn ; in an age when we boaft of illumination un« 
paralleled in hiftory, and of improvements almoft amount- 
ing to perfedion; and in particular, of an emaiicipaiioA 
from the prejudices wliich had obfeured our view of the 
chief good, and ftiiled public fpirit-.-now, when wc are 
fo full of knowledge that it is running over on ail kaodSf. 
in volumes of iullruAion, how to make the world one 
happy family ; in thefe bright days of .pbifantbropjfmi, 
can the public records of Europe exhibit a fuperior cka- 
rader to that- of Mr Von Tfcliirnhansi eiUier in re- 
fped of wifdom or of difpofition ? Was he not a phi- 
ianthropift, a finccre lover of mankind i Was he not 
wife, ill employing Ivis great acquired knowledge as the 
means of dired and adive beiieficcace, by limiting hia 
cscrtiuiiB to the extent of ihofe circles where his own 
efforts would be effedive? He did not write books,, 
teaching others how to do good : he taught it by 
example ; being determined that his own wiihes to fee 
men happier (hould not fail by the want of fuch wifhes 
in others, even after he (hould inilrud diem. He never., 
allowed his infatiable curiotiiy for frc(h difeoveries to 
iiitcriere with the immediate turning to the good uf his 
own country the knowledge he already acquired. 

He probably never thought of improving the fituation 
of the Chinefe or the Mexicans, Bnding that it required 
all his ample fortune, and all the intereit and^j^icnco 
he could acquire, to do the good he yiSSed in. ^ony. 

We doubt not but that he was cquaKy attentive to thb 

ftiU 
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ftill narrower circle of dutiea formed by his own family* crooked. Su^ma fmnple. Lc^untAong, pendulous, r.rc T.uKfr* 
Wc fee that he wan a dearly beloved bnither ; which inflated. Setils many, lodged in a broWn nically fub- — ^ 
could hardly be without hia alfo bein^r a loving brother fiance. 

and a dutiful fon. The nature of the diftrcflea which The pod of thii tree Ih the only nart i;feH. Ir 
he caperienced in hia family, and the manner in which about an incli in circumference, and f^orn hx to tweUc 
he behaved under them, (hew him to have been an cmi- long; whtn ripe, b’-own, imooth, ?nd pon’^ain^ be^.des 
nent Chnftian moralifl. With a modedy that i« iiti- the feeds, a large qurntity of a blown mealiy fubl^Hiicc, 
matched by any one of the thoufands who have pjjured wdiich the natives cat ; ii« lafte is fwettiflj and a/;icc- 
out inflnidkionB uponuVdurtng the laft ten years, and a able ; it may therefore be comparal to ihc SpaniOi ul- 
gracefulnefs which charaC^erifes the gentlc*...Q:‘. his A/e- garoba^ orlocuil tree. {Ceratonin ftltqua^ Linn.j 
dicina Menth i« offered to public a&t.'Oe, .merely as an In compliance with Dr Koenig’s opiuum, Dr Rox- . 
experimental proof that a certain way of thinking and burgh calls this tree a prtifopis ; but as he think*** t! c 
afling is produdlive of internal quiet of mind; of antheral glands give it a claim to the r.;, 

great mental enjoyment, both moral and intel)c(!!lnal ; we have retained the Indian name till it-^ botimical » !al 
and of peace, and the good will of thofc around us: fification fiiall be ascertained by tliofe who have grtiur 
and that it did, in fa£l, produce a dutiful and comfort- authority in the fcieuce than we lay claim to. 
able refignation to the unavoidable trials of human Hfc. ITJCKKR ( Abraham), Efqi a ciiruius and otigli^pd 
He pretends not to be greatly fnperior in wildom to his thinker, w?.^ a gentleman of affluent lomme, and an- 
neighboiifi, but merely tells how things fiiccmled with thor of “ The Light of Nature purfiicth” 9 vols Svo ; 
himfclf. He did not fcruple, how-ever, to publifli to the of which the five hril volumes were publifhcd by him- 
world difeoverics in fciencc, in which he had gOt the ftlf in 176S, under the aflumed name of “ hdvvsn! 
ftart of others during that bufy period of feientihe oc- Search, Eiq;*' and the four lail after his death, in 17"*, 
cupation : and theft difeoveries in metherhatics were ns “ The pofthumous Work of Abraham Tucker, El*.; 
highly prized by the firft men of the age ; nor will the publifhed from hia maniifcnpt an iriiciided for the preis 
name of Tfchirnhaua, or his cauftic curves, ever be for- by the author.** Mr 'l ucktr lived at Betchworth- 


gfttten. 

Wc felt ourfelvcs obliged to the friend who look no- 
tice of the omiffion of ibis gentleman’s name, fo emi- 
nent in the matheniatical world, in the cotirfc of our 
alphabet ; but when wc looked into the Memoirs of 
the Academy of Paris for 1709 for fomc account of 
him, what wc there faw appeared fuch a continual pa- 
negyric, that we could not take it as a fair pi^ure of 
any real charadler. Looking about for more impartial 
iatoitnation» we found in the jl£ta Eruditorum^ Leipf. 
1709, the account of which the foregoing is an abftra^l^ 
ciccpt e particular or two which we have copied from 
an account in the I.tterary Journal of Breilaw, by Count 
Herberftein, whom we can fcarcrly fufpedl of undue 
tMrtiality, becaufe he had fome difputfs with Mr Von 
Tfcbirahaui on mathematical fulneds. May we not 
fay, the memory of this man is fweet 1” 

TSH AMIE, the Indian name of a tree in the North* 
cm Clrcara ^ HindoHan. It grows, fays Dr Kojc- 
burgh, to be a pretty large tree, is a native of mod 
parts of the coaft, chkdy of low lands at a confidcrable 
diftance from the fea, and may be only a varitiy of 
profopU Jfdcigfra^ for the thorns arc in this fometimes 
wanting ; flowera daring the cold and beginning of the 
hot'fesions. *trunh tolerably ereft, bark deeply crack- 
ed, dirty alh colour. Brahchct irregular, very nume- 
rous, forming a pretty large (hady head. PrkkUt feat* 
tcred over the fmall branehea ; in fome trees wimting. 
Leaves alternate, generally blpinnate, from two to three 
inchea long ; pinnae from one to four, when in paira op- 
podte, and hai^ a gland between tlieir infertions. Leaf* 
4e& oppofite, from feven to ten pair, obliquely lanced, 
^fmooth,^ entire, about half an inch long, and one-fixth 
*bfoad. Stipules none. S/nkes feveral, axillary, filiformt 
nearly ere 4 . BraBs mtnitte, one-llowered, falling. 
Flamers numerous, fmall, yellow, Angle, approximated. 
Cafyx below, fivc*coothcd. Filments united at the bafe. 
Atohers white gland on the apex of each, 

whaali fidls off fooa\|fur the flower expands. Style 


cattle, ntar Dorking, in Surrey ; an idate which he 
purchafed in the eaily part of his life, lie married ilie 
daughter of Edward Barker, Efq; by whom be bac.i 
two daughters 5 one of whom nrdrritd Sir Henry St 
John, and died in his lifetime 5 the other furvived, ntjcl 
now lives at Betch worth caflle. He lo!l his eycfight a 
few years before his death, which happened in 1773. 
To deferibe him as a ntrghbour, landlord, father, iiiwl 
magfftratc, it would be ncccfTary to mention the molt 
amiable qualities in each. It is unneceflAry to add, tliat 
he was very fincercly regretted by all who had the pleu- 
furc of his acquaintance, and who ftocid connected uuh 
him in any of thofe relations. 

Tof KKR (Jofiah, D. D.), well known as a poliiicul 
aRdcommcicial writer, was born at Langborn, in Caer- 
marthenniire, in the year 1712. His lather was a far- 
mer, and having a fmall cllate Iclt him at nr near A- 
bnyrtwith, in Cardrganfliirc, he icinovcd thither ; aiid 
perceiving that his fon had a turn for learning, he fciit 
him CO l<ulbin fchnol, in Denbighfliire, where he made 
fo rcfjreilable a progrefs in the cladics, that he obtained 
an exhibition at Jifus College, Oxford. It is generally 
underllood that levcral of his journeys to and from Ox- 
ford were performed on foot, with a flick on his flunil. 
der, and bundle at the end of it. Thus it might be' 
faid by him, as by Sihnunides, “ Omnia niea mecur. 
porta 

At the age of be entered into holy orders, and 
ferved a curacy for fome time In Glouccllerfliirc. About 
1737 became curate of St Stephen’s church in Brif- 
red, and was appointed minor-canon in the cathedral of 
that city. Here He attraftW the notice of Dr Jofeph 
Butler, then Bifltop of Briftol, and afterwards of Dur- 
ham, v/ho appointed Mr Tucker his domcftic chaplain. 
By the intereft of this prelate Mr Tucker obtained a 
probendal flail in the cathedral of Briftol ; and on the 
death of Mr Catcott, weU known by his treat ife on the 
Deluge, and a volume of excellent fermons, he became 
re6br of St Stephen. The inhabitants of that parifli 

confiib 
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rjjr-fifi cli’cfly of fnrrcliants and tradcfaien ; a circum- fal as much as the oppoGtion. This attack roufed the 
lUnce wliioh greatly aided his natural inclination for Dean to refentment ; and he puhlifhed a letter to Mr 
coinrYKrcial and political (ludie^. Burkc ; in which he not only vindicates the purity of 

When the famous bill was hronjTht in*o the Houfe his o vn principles, but retoits upon his adverfary in 
(f Crinimons for the natuvjli/.Htion of the Mr very forcible and farcadic terms. He afterwards fup- 

Tucker, coiiiiderinjr the meafiire raihtr as a merchant ported l^ord Nogent^s intereft in Bristol again ft that of 
O'- politician than as a Chrin.iaa divine, wrote in defence Mr Burke, and was certainly very inftruroental in ma« 
of it with a degree of zeal wh»ch, to f;ty no more, was ^ing the latter lofe his eleftion. 

?.» leaft indecent In a man of his proftflifm. As fuch it When the terrors of an iiivaf^jn were very prevalent 
was viewed by his breilircn of the clergy, and by his in 1 779,. Tucker circulate^ in a variety of perio- 
pMrrfvi T ^ ?s ; for, while the former attacked him in dical publicaticmsr fomr of the molt fenfible obferva* 


jvjir pi h'rs, ncwfpHpers, and magazines, the latter burnt 
his effigy drefted in canonicals, together with the let- 
ters w hich he had written in defence of the natuializa- 
tiop. 

In the year he piihliffied an able pamphlet on 

the “ 'rutktv Tr^de in which he demonftrates the 
t vir« that refalt to trade in general from chartered com- 
mnicfl. At this period I^ord Clare (afterward Earl 
Xugtiit'l w'as returned to Padiament for Briftol; which 
hov<Hir he obtained rUteflv through the ftrentious eaer- 
rioiis nf Mr 'J'licker, whofe influence in his large and 
wealthy parifli was almoO clccifivc on fuch an occa/ion. 
J*i rttiirn for this favour, tlic Earl procured for him the 
f‘i*ancrv of Glouccftcr, in at w'hich time he took 

i.is degvte of doctor in divinity. So great was his rc- 
.prtaMon for commercial kuowledgc, that Dr Thomas 
> lay ter, afterwardr. Bifhop of f^ondon, who was then tu- 
tor to his p^efent rnajtiky, applied to Dr Tucktfr to 
d-'.iw' lip a difFertation on this fubjedt for the perufsl of 
his royal pupil. It was accordingly done, and gave 
great fatisfu^tion. This woik, under the title of ‘‘The 
Elements of Commerce,'* was printed in quartOf but 
never pnblilhcd. 

Dr Warburton, who became Bifhopof Glo^ccftet in 
the year 1 760, thinking very diflerently from Dr Tuck- 
er of the proper iludies of a clergyman, as well as of 
the projedl for naturalizing the Jews, faid once to a 
perfon who was prailing the Elements of Commerce, 
that Iris l>can*s trade was religion, and religion his 
trade.*' This farcafni, though not pcrhap« groundlcfs, 
was ccrtaunly too fcverc ; for lome of the Dean's pub- 
lications evince him to have devoted part of his time at 
lead to the ftudy of theology, and to have been a man 
of genuine benevolence. 

In the year 1771, when a ftrong attempt was made 
CO procure an atelition of fubfcription to the 39 arti- 
cles, Dr Tucker came forward as an able and moderate 
advocate of the church of England. About this time 
he publifticd DircAions for Travellers;" in which he 
lays down excellent rule.*., by which gentlemen who vi- 
fit foreign countries may not only improve their own 
Wiinds, but turn their obfervatioos to the benefit of their 
native country. 

The Dean was an attentive obferverof the American 
eonteft. He examined ihc affair with a very differeAt 
eye from that of a party wtan, or an intcrefted mer- 
chant ; and he difcoveicd, as he conceived, that both 
fidcs would be better off by i.n abfoluic reparation. Mr 
l\iirkc's lar^^age in the Houfe of Commons, in confe- 
quence of hTs pttbliihmg this opinion, was harfti, if not 
illiberal. In bis famous fpeech on the American taxa- 
tion bill, April the 13th, J 774 ^ be called the Dean of 
Glouccft^r the advocate of the court faflion, though it 
ji weU known that the court difapprovcd of the propo- 


tions that were ever made on the fubje£l, in order to 
quiet the fears of the people. In 1781 he publifhed, 
what he had printed long before, *' A Treatife on Ci- 
vil Government,** in which his principal defign is to 
countera6t the doArines of JLocke and his followers* 
The book made a coofiderable noife, and was very (harp- 
]y attacked by feveral writers on the democratic fide of 
the qiieftion, particularly by Dr Towers and Dr Dun- 
bar of Aberdeen. This laft gentleman aAed a part 
which, if not diftionourable, was at leaft uncommon* 
The Dean had thrown off thirty copies of his work 
long before he publi/hcd it ; and thefe he Tent to diffe- 
rent men of eminence, that he might avail himfclf of 
their animadverfions before he fhould fiibmit it to the 
public at large. Principal Campbell of Aberdeen de- 
ceived one copy for this pur|>orc ; and Dr Dunbar ha- 
ving by him been favoured with a perufal of it, inftcad 
of fending his objeAions privately to the author, pub- 
lifhed fcverc remarks on it in a work which he had then 
in the prefs. Thus was the aofwer to the Dean of 
Gloucefter's Treatife on Cvovernment publifhed before 
that treatife itfelf ; hut Dr Dunbar was no match for 
Dr Tucker. 

In the year tySs our author etofed his political ca- 
reer with a pamphlet intitlcd ** Ctfi BefnoP** in which 
he balances the profit and lofs of each of the belligerent 
powers, and recapitulates all bis former pofitions on the 
lubjcA of war and colonial pofleflions. Hts pnblicattoos 
fince that period confifted of feme traAs on the com- 
mercial regulations of Ireland, on the exportation of 
woollens, and on the iron trade. In 1777 he pubtifiied 
fevcnccen praAical fermoiis, in one volume oAavo. In 
the year 1778, one of his parifhioners, I^{b P^quin, 
a maiden lady of large fortune and moft exemplary pie« 
ty, bequeathed to the Dean her dwelling houfe in 
Queen Square, Briftol, with a very handfome legacy, 
as a teftimooy of her great elteem for his worth and U- 
IcnU. In the year 1781 the Dean married m lady of 
the name of Crowe, who re tided at Glouceftcr. 

It fhould be recorded to his praile, that though en>- 
joying but very moderate preferment (for to a man of 
no paiemal eflate, or other ccclefi aft teal dignity, the 
Deanery of Glouceftcr is no very advantageous fitua- 
tion}, he was notwithftaoding a liberal benefaAorto fe- 
vcral public inilitutions, and a diftingtiifhed patron of 
merit. The celebrated John Heuderlori of Pembroke- 
college, Oxford, was foot to the univcrlity, a^d fop. * 
ported there, at the Dean's expeace, when lie had no 
means whate ver of gratifying hts ardent dcftrc for ftudy. 
We fhall mention another inftahee of generofity in this 
place, which refleAVtlni gteatefl honour upon t&a Dean. 
About the year 1 79-:; lie thought q^kvtfm^jqg^his rec- 
tory in B.-iitd, niidk Without compoimcauag hixdefiga 
to any other pcifon, he apphedTo the Chancellor, in 

whole 
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rate, ? moft defemng^ man, with a larjjc family. Hie 
Lord'^io was willinfif enough that he (hould up the 
Jiving, but hr rcfufed him the liberty of nominating hie 
fijcc' ifor. On tli?* the Dean rcfolved to hold the living 
himfrif till he could find a fit opportunity to fneored in 
Ir’ft objedt. After ^righiiig the matter more dclibc- 
ratelv, he commiinicil^d his wifh to his pai iThione^ an J 
advifed them to dra^Wnp a petition to jhc Chincdlor 
in favou** of the cura^^e. This was accordingly done, 
and ligned by all of them, without any exception, ei- 
ther oil the part of the difTenters or othcra. The Chan- 
rrllo'- being touched with this teftimony of love between 
a clergyman and his people, yielded at lad to the appli- 
cation ; in confrgiicncc of which the Dean cheerfully 
refigned the living to a fuccefTor well qualtfiod to tread 
I'a his fteps. Since that time he rcfidcd chiefly at Glou- 
cefter, viewing his approaching diflblution with the pla- 
cid mind of a Chridian, confeious of having done his 
duty both to God and man. He died in Morember 
171)0. The following we behove to be a tolerably cor- 
lift of his works. 

TirotogketlawlControvi^f^aL-^}, A Sermon, preach- 
cd before the Governors of the Infirmary of Briilol, 
1745. 2. Letters in behalf of the Naturalisation of 

the Jews. 3. Apology for the Church ©f £ngland| 
1772. 4. Six Sermons, lamo, 1773. 5. T.ctter to 

Dr Kippis on hia Vindication of the Proteftant Dif- 
fenting Mitrffteni, 6. Two Sermon# and Four Tra^s. 
7. View of the Difficulties of the Trinitarian^ AriaRi 
and Socinian Syfteni)> and Seventeen Sermons, 1777- 

PMcal and CoinmerciaL*^^, A pamphlet on the 
Tui key Trade. 9. A brief View of the Advantages 
and Difedvkntagcs which attend a 'IVadc with France. 

K ro. Refteflions on the Expediency of Naturalizing fo- 
reign Proteftants, and a Letter to a Friend on the fame 
1 1 . The Pleas and Arguments of the Mother 
Cditqitry «nd the Colonies ftated. f 2. A Letter to 
Mr Burke; r j. Querc> \^Tiethcr a Conncaion with, 
or Separation America, would be for national 
Advantage? 14. Anfwcra to Obledtona againft the 
•Separation from America. 15. A Treatife on Civil 
Government^ 16. Ctii Bono^ 17. Four Lcitera on 
national ifl. Sequel to Sir William Jones on 

Government. 19. On the Difpiite between Great Bri- 
tain, and Ittl^nd. 20. Several Paoera under the Signa- 
ture of CalTindta, dec. on-the ibifficulties attendant on 
wi Invaiion. n . A Treatife on Commerce (Mr Coxe, 
in his Life of Sir Robert Walpole, fays that tbia was 
piinted, but never publifhed.) 

Mifcillantout,-‘ %t. DireAbna for Travellers. 23. 
Cautions againft the Ufe of Spirituous Liquors. 24. A 
TraA againft the Diverfions of Cock-fighting, &c. 

TULIPOMANIA, the very proper name given to 
a kind of gambling traffic in tulip roo/j^ which prevail- 
ed ill Holland and the Netherlands during fome part of 
the 1 7ih century. It was carried on to the greateft 
Extent vin Amfterdam, Haetlem, Utrecht, Alkmaar, 
Levden, Rotterdam, Hoorn, I'nkhuyfen, and Meeden- 
bliek; and role to the greateft height in the years 
ahd 1637. Munting, who, in 
161 A, wrpX'f#?%hoak of 00c pages folio on the fubjtft, 
has given a few of t«he iroft extravagant prices, of whiCh 
wc 1 rh'»ll prefent the?Sjidet w'th the following. For a 
root of that fprctVs eallfd the Ficctfiu the after-men- 
SuFFi.. Voi.. II. Part IL 


2 lafts of wheat 
4 ditto rye 
4 fat oxen 
fat fwine 
1 1 fat iheep 
2 hogfheads of wine 
4 tons bc-cr 
2 ditto butter 
loco pounds of cheiTe 
a complete bed 
a fuit of clothes 
a filver beakcr 

Sum 


Morins 

• 448 

.40 

120 

7 ’ 

192 

I JO 

100 

So 

• 60 

*J00 


Tbefe tulips afterwards were fold according to tlie weiTht 
of the roots. Four hundred perils* «>f Admiral * A perit !. 
Ken colt 4400 florins ; 446 ditto of Admiral Von 
Eyk, i6jo florins; ic6 perils Scnildcr toll 16 ir |I T'***’* ‘‘f* 
rins} too ditto Semper Augii'tus, tjoo florins ; 4iOBr!l'nr 
ditto Viceroy, ^tco floiins, 'I’lic fpt-cica Sen.per 
Aiigullua has been often fold foi aooo florina ; and it 
OHM happened that there were oijy two roots of it to 
be had, the one at Amfttrdam and the other at flaer. 
lem. For a root of this fpecius, one agreed to give 
4600 florins, together with a new carriage, two uicr 
borfes, and a complete harneis. jXnoiher agreed to •nve 
twdve acres of land for a root ; for thofe who liad'^not 
ready money, promifed their moveable and immoveable 
g^s, houle and lands, cattle and clothes. A man, 
whole name Miinting once knew, but couid not recol- 
fca, won 2)y this trade mote than 60,000 florins iu the 
courfe of four months, ft was followed not only by 
mercantile people, but allb by the lirlt noblemen, citi- 
zens of every defctiptioii, mechanics, feamen. farmers, 
turfdiggcrs, chimney, fwcqia, footmen, maiJ-feivants. 
and old clothes women, &c. .U firll, evtiy one won 
and no one loll. Some of the poorcll people gained in 
a few months houfes, coacLcs, and liorfes, and figured 
away like the firll Cheniers in the land. Increiv 
toi 4 n fome tavern was fehaed which ferved as a change, 

Whert high and low traded in flowers, and confirmed 
then- bargains with the mod fumptiioiis entertainments. 

They formed laws for themfclvcs, and had their nota- 
ries and clerks. 

To gr-t pofTeflion 'of fine flowers was hy no means the 
real olqea ot this trade, though many have faid that it 
was, and though we have known feme individu-ds in 
Scotland, who, led away by what they thought tlie 
falhion, have given ten guineas for a tulip mot! Du- 
ring the time of the tulipomania, a fpeculator ofuii of- 
fered and paid large fums for a root whitli he never re- 
ceivef, and never wilhed to receive. Another fold roots 
which he never poffelTed or delivered Oft did a noble- 
inan pu-'chafe of a cbimney-fweep tulips to the amount 
of. 20wO florins, ^aiid fi>ld them at the fiirne lime to a 
former j and neither the nobleman, chiiniu v fviceo, or 
farmer, had roots in their pofle-ffion, or wilhtd tt> polfefs 
them, flifore the tulip fealon was iver, mo-c root, 
were fold and jjurchafed, befpokr-, and jiromifcd to be 
ddiverei, than in aH probalnl’ty were to be* found ii 
the gardens of Holland t and when Semptr Augdflua 
•I ^ was 
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TuUpoma- not lo be had^ which happened twice, no fpcciea 
‘^perhaps was oftener piKchafcd and fold. Tn the fpacc 
of three years, as Miintinp; tells us, irujic than ten niil- 
Iious were expenieJ in this trade in only one town of 
HoHind. 

To anderlland this ^amhliii^; iraffi.:, it may be iiectf- 
faiy to make the followiii;' ruppofitioii. A nobleman 
hefpoke of a mirchaiil a tulip viv)t, to he delivered in 
h\ months, at the price of loo' fl iriiM. DiiriiVi.^ thfle 
li'-; mtinihs the price of th-it fj)eei (.9 ol tnlin mu(l hive 
iiTen or fallen, or rernaiiied as it was. We lhall inp- 
pofe tl’at, at the expiratio’i of that lime, the price was 
I C'l liorins ; in that cafe, the nohicmm did not wnlh 
to li:ive the tulip, and the rnerthant paid him 500 flo- 
rins, which the l*‘tti*r loll and tlie former won. If tlie 
j)ricc was falkii wkn the fix mouths wcic expired, fo 
that a root could he pnrcliafed fir 800 florins, the 
ni>?ilcurin then p.il I to the merchant 20 'j fl >riii 3 , 
wliich he received as fo much j;ain ; but if the price 
continued the lame, that is, lo^o florins, neither par- 
tv ^piincil 01 loll. In all thiTr circimiftanccs, how- 
f/i”. nn (,iic ever th vj^ht of d-!ivcriiig ihe roxOts or of 
r^ciiwIuiT them. Henry Miinting, in 1656, fold to a 
mcrih.mr at Allcrn-iar, a tulip rout for 70:0 Av)rins, 
lo In* d.ilivercd in fix monlhH ; but aa the price during 
ihi't time had f.ilkn, the nuTchinl paid, according to 
ngreement, ooly 10 /'/r ccfj/, “ So that my father 
(f.iVH the foil) received 700 florins for mithing ; but 
ho w'ould much rather hsve delivered the loot ilfelf 
fur 70:1'^.*' 'riic term of thefe contrads was oft^in 
iMV’h fhorter, and on that account the trade became 
hiifltiT. In proportion as more gained by this tiuTic, 
more in it ; and thofc who had money to pay 

to one, had fooii money to receive of another ; as at 
fart^, one Ijics upon one card, and at the fame time 
w'iiH on another. 'I he tulip dealers often difeounted 
furv.8 alfo, and tram.ferred tliclr debts to otic another ; 
Jo that huge funis were paid without ca'h, without billb, 
;iivl wiihoiit goo in, as by the Virements at Lyons, 
'i he wli(de of this trade was a game at hazard, a.-’ the 
MoTiniopi tr/ide w,ib afterwards, and as flock jobbing is 
at prcfciU. 'i'ne only dilTerence between the tulip trade 
and Ibuk-jubhing is, that at theenlof the ctuitrafl the 
price in the latur is determined by the Stock Ex- 
idiHrige ; whereas in the former it was detcrpiined by 
rha^ at which moll bargain* were made. High and 
low oricc'^ kinds of tulips were procured, in order that 
buth ihc li -h and the pvior might gamble with them ; 
an ^ ‘.111? roots \'rre weighed bv penis, that an imigin^rd 
wl.c.le might be divided, 3nd that (.leople might not only 
In VC wholj, but half and quarter lots. Whoever is fur. 
priLd ihii a tralBc fluiuld become general, needs 
only to reflect upon wliat ts done where lotteiies are 
fllahliflu* !, by which trades are often neglcdled, and 
even abaiulined, hcciiufe a fpeedier mode of getting for- 
tunes is poiplcd out to the lower claffcs. 

At length, however, this trade fell all of a fiidden. 
Among fuch a number of contra>^3 many were broken; 
many had engaged to p3> more than they were able; 
the whole (lock of the sdventurers w'as coufunicd by 
the extravagance of the winners ; new adventurers no- 
more engaged in it ; and many becoming fenfible of tlie 
odious tralBc in wliich they had been concerned, re- 
turned to<heir former occupations. By thefe means, 
as the value of tulips itiil fell; and never rofe, the fellerd 


wiflied to deliver the roots in to the purchafers Tulipom:. 

at the prices agreed on 5 but as the latter had no dcfirc ‘ 
for tulips ut even fuch a low rate, they refiifcd to take 
them or to pay for ihcm. To end this difputo, the 
tulip-dealers of Alkmaar fent, in the year i 6 ^y^ de- 
puties to Amflerdam ; and a refolutioa wag paHcd on 
the 24th of February, tliat all contraiSls made prior to 
the lafl of November 16^6 lliou^ be null and void ; 
and that, in thofe made afltijAh.it date, pualiafcrs 
fhoiild be free*on paying ten /xr cent, to the vender. 

The more difgull^ people became with thib trade, 
the more did coniplaints incrcafc to the magifliatts of 
the dilFereiit towns; but ai> the cou’^ts there would take 
no cognizance of it, the coinpbinants applied to the 
States of Holland and Weil Fiicfland. Thefe rtfened 
the bulitif fs to the deurminaiion of the provincial coun- 
cil at the Hague ; which, cm ilic 27th ot Apiil jb-ty, 
declared that it would not deliver its opinion on tiiis 
traflie until it liad icctived more information on the fub- 
jcA ; that ip the mean time every vender fhould offer 
his tulips to the purchafer ; and, in cafe he rcfnfrd to 
receive them, the vender fhoiild cither keep them, or fell 
them l<» another, and have rtcourle on tlic purchafer f.>r 
any lofs he miuht fufUin. It was ordered alfo. that n.i 
coiifrads fhould remain in force till faithcr enq my was 
made. But as no one could forefee what judgmciit 
would be given refpcaing the validity of cacircoiiirjid, 
the buyers wire more obftinatc in refufing payment 
than before ; and venders, thinking it much fsfer to ac- 
commodate matters amicably, were at length fatibficd 
with a Jmall profit inflead of exorbitant gain : and thm; 
ended this extraordinary iiafEc, or rather gambling,. 
Becktnann't Niftory of inx^etUlont^ vol. i. 

TUMAR, in Bengal, rent-roll or ailefTment. 

'rUMBREL, is a kind of carritge with two wheels,, 
uftd either in hufbaudiy for dung, or in griilltry to carry 
ibc tools of the pioneeu, &c. and fometimes likwvifc 
the money of an army. 

TUNGSTEN (oee CaRMisTar, n® 1 78, ^:c. in this 
SuppL) when wtll fufed» w, am^iding to Guyton <i/w/ 

Morveau, of no higher fpecific gravity than K.3406. 

'rills is very different from the fpccific gravity whk-li. 
ha.1 hitherto been afligned to ii. The fame eminent 
chemift concludes, from its extreme brittSSsifetft and dif- 
ficulty of fufior, that it affords little promife of uti- 
lity in the arts, except in metallic alloys, or hy vir- 
tue of the propcity which its oxyd pom-ffci, of afford- 
mg fixed col<mrs, gtr giving, fixity to the colours of vc^ 
geiabJcB. 

TURNSOL, a dye-fluff msHufaflured in Holland, 
the preparation at whi^h was Jong kept a profound 
fccrei. In order lo miflead foreigners, the Dutch pre- 
ten-?ed that turnfol was made from rags dyed with the 
juice of the fun-fiower (I/flmndui), from which it ob- 
tained its name. Since tlie late revolution, however, in 
Holland, the true method employed by tlie Dutch fpr 
prt paling this colour lias been difeovered, and the pro- 
ccis is ab follows That kind of lichen called orchil 
{LicuKvRocella. See that article in ihU SuppL)^.ou 
when tbu cannot be procured, the large oak-mofs, after 
being dried and cleaned, is reduced to powder, and by 
mearia of a kind of oiUpirefs the powder is forceci ihix/ 
a brafs fieve, the holes of whicli arc fmallT^lffie lifted 
powder is then thrown into a twigh and mixed vrith 
an alkali called v^tas^ which** it nothing elfe than tho 

alhes 



T Tfifil, afi\e9 of wine Icch, m th^ proportion of half a pound of 
/■orptii- poiiml of powder, Thta mixture is moilt- 

cred with a little human urine, for thc)t of other ani- 
mals contiins Icfs ammonia, by which a fermentation is 
produced ; and the moillntfs is A ill leept up by the ad- 
dition t)f more urine. As foon as the mixture afl'uroes 
a red colour, it is poured into another trough; is again 
moiftened with urirA and than ftirred round in order 
that the ftrmentation^may be renewed. In the courfe 
of a few days it acquires a bluifh colour, and is then 
carefully mixed with a third part of very pure pulvcrifed 
pdlafh ; after which the mixture is put* into wooden 
p^iU, three feet in height, and about half a foot broad. 
Whtn the third fermentation takes place, and the palle 
hi.'i acquired a coiifide'iably dark blue colour, it is mix- 
itl with chalk or oulveilfed marble, and llirred well 
round that the whole may be completely united. This 
la!t Irbllancc gives the colour no higher quality, and is 
irtendtd merely to add to the weight. 'I'hc blue, pre- 
p.ircd in this manner, is poured into oblong fqiiare iron 
moulds; ard the cakes, when formed, aie placed upon 
fir boards on an airy floor in order to dry, after which 
thev are packed up for fale. 

TURPENTINE, a well known fubftance extraeled 


catch the liquor. This is expofed to the hotteft Cun Turpcji- 
for the whole day, rilLd two thirds with turptniinc, *'*‘® 
which as it melts fails through the hvdes, and haves the *11 
impurities behind, 'fliis pure turpentine is Icfs golden- ^ 
coloured, and is much nunc eilcemed than the other. 

This proctfs can only be done in the fummir. * 

To make oii of lu’-pentine, an alembic, with a worm 
like what is ufed by the dilliilere, is employed heie. It 
generally contains 25c Ih. of turpentine, which is boiled 
gently, and kept at the boiling point till no more oil 
pafles, when the fire is damped 'riiis generally gives 
6Qlb. of oil, and the operation lafts one day 

The boiling turpentine, when it will give no more 
oil, is tapped off from the (fill and flows into a tub, .^ud 
from thence into a mold of faiirl, which it tills, and is 
fiifte*‘cd to cool for at Icall two days without cliliurljiug 
it. Thib refiduL is known inukT the namr.* ef /, m-. 

It is of a b'^owMi colour, and very diy. It may he m -Jc 
clearer and nearer in coh*ur to that of the n Imj, by 
atlding hot water to it btfoTe It is tapped {i H, 

and dill boiling and ilirrirg the wiicr wti' \v«'fi ir, 
which is done with a btfoin of w«.t lli.'.w ; aoJ it i.^ ‘n.-n* 
fold for roftn, but is litclc cllcemeo, a:> it (.oii::.i'ns no 
(flcntial oil. 


j[roni the pine. Under the atticlc Pinus (/>rrr/.), 
wc have given an account of one psocefs by which this 
ej:tra^\ is made; but the foilowi;ig, which is taken from 
the 31 ft volume of the 'Journal tie Pl- Jqite^ is veiy dif- 
ferent, and probably better. I'lie piftc from which 
turpentine is extmeUd, is never fit for this opt ration 
till it he thiity years of age. '^I'lie extraflion is begun 
in February and contimtrd to the end of 0 %'^obcr. Iii. 
cilions are made with an hatchet, beginning at the foot 
of the tree on onft fide, and rifiug fuccelfivtiy : they are 
lepcated once or twdcc a week, the fizc about one fin- 

f er's breadth acrofs, and three or four indies long. 

luring the four year® i« which it is continued, the in- 
eilfona have rifen to about eight or m’ne feet. I’hen 
the incifion® arc begun on the other fide ; and during 
this lime the old ones fill up, and may be again opened 
after feme years, fo that a tree on a good foil, and 'well 
managed, may yield turpentine for a century. At the 
bottom of the tree, under the incifion, a hole is dug in 
the grouful^ receive ihe ’refin which ftowi from the 
free. This refin is called terebintbine brutf is of a milky 
colour, and is that which flow® during the three fum- 
mer months ; it requires further purification. 

The winter crop is callc.^ barras galhot^ or white re- 
fin ': it ftiek® to the bark of the tree, when the heat has 
rot been ftrong enough to let it flow into the trough 
in thtf ground. It is feraped off with iron knives. 

Two mtlhods Ufc pradifed for purifying thefe refin®. 
That which is followed at Bayonne is to have a copper 
cauldron which will hold 300 lb. of materials fixed over 
a fire, and the flame circulating at the bottom of the 
chopper, 'j’he turpentine is put in, melted with a gentle 
heat, and, when liquid, it is ftrained through a ftraw* 
t>afkotiraade for the^purpofe, and ftretched over a barrel, 
which receives the Tilraincd turpentine. This purifica- 
tion give® it a golden colour, and may be performed at 
all times of the year. 

The fc^9U(V manner, which is pra£tifed only in xlic 
mountain of Dc Buch, near Bourdcaus, confilt® in ha- 
a huge tub, feVt^ or^ eight feet fqnare, and pierced 
with imau Ihok® at the bonom, fet upon another tub to 


TUiSUUr.ANUM, a villa btlunjn’ng ti» Ck\io, luar 
Tufcuhim, where he wiitte his i'lu.'jL'.nf i "I i.', 
fo named from the place; ihii'i I ccini.c far(u;j!'i Aa v. cil 
for the product u-na of gcuiua as oMuiUire. i 'un.cilv 
the villa of now c.dlcd GrUUt J et 

nother *rufk\iiutium (iuf.ripiion), a town of the ']'i;in. 
fpadam, lilustcd on thvwct^ lidetjl the l..iciis lici atu®. 
Now faid to be ca'lid Tofeo/urn^ in the ttriit»’ry of 
Brefcia, to Venice. lK\c many inonunums of 

antiquity arc •'hig np. 

TUSCIJIAIM (anc. gcog.), a of L itiiim, to 
the no^th of Alba ; fiiutilcd 011 an tminei'cc, and ili(.ic- 
fore called Sufernum (buuace, Siriibo). In lijdu of 
Rome, at about the dillaoce or ic ^ Itadin, or 1 luilefi. 
Adorned wuh plantations aiul princely cUr iiu : i lie 
fpot remarkable for the goodm Is nf the loil, ai.d its 
plenty of water. Built by rcl» ';ofius, who (Kw I u^i fa- 
ther Ulyffts (Ovid, lloiaie) ; talini ih.c g'siirHuii ot 
Ulyffes in 8iliU8 Italiciis. A iniimc: • urr. ; 

the birth-place of the elder C ato ( N t pi»s, L it ei o j . N u w 
Fre/catif in the Campania of Rome. 

TUTENACr, according to Sr Ger)rge Stannlon, iji, 
properly fpeakiiig, zinc txtra::ed from a lieii o r, or 
calainine. 'I'he ore is pow'ckrcd a»ul nuxtd with thar- 
coal-duit, and placed in earthen jars over u iJnvv /t»c, 
by means of which the metal rifts in the lonn ot v-i- 
pour, in a common diflilling apparalus, and ai.cuvcud:! 
is condenfed in w’ale»*. The calamine from whuh tine- 
nag is thus extracted, contains vc»-y little iron, and no 
had or ar/ctiic, fo conrimon in the cphmine of hurr^pr 
(See Calamink, FncycL) Hence it is tiiat tutenug 
is more beautiful than our /ii c, and that the white cop- 
per f>f the Chinefe takes fo line a pohlh. .See // htic 
CopPf’Kf ill this Supplement, 

TYERS (Thomas), an author both in poeti7 and 
profc, the friend of Johufon, and well known t> inoii. 
of the eminent character® of the prefent tiriu, was a 
lludcnt of the Temple in 17 ^3. LIIh father intended 
him for the law, but the yonog man it teems penned a 
fonnet when he (hould ciigrofs. He was an accom- 
plilbed, but not a profound man ; and had talic and ele- 

4 Z t gance 
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Typojvra- pajj/cof n.ii.d, tinjjcd vvlih of j^enius. 

. ^ He wrore lurne pUtoraU ^.!ui political traits, whic h pro- 

bably will not I’ll! vi VC the pi rliality ol' hia puitiCular 
frii imIm. 

'ryrOOH API I Y, ?h Ihc word iiTipoTi«, i'll the art 
of pwntinj; by type^ ; but it is likewilc ufed to lijrnify 
the muliiplylu^ of copies by any mechanical contti- 
\ancc. Of the art of p»-intiri;i; by typc0^ and the many 
improve menca from lime to time either made or attempt- 
ed in It, a pretty lull account will he loiind in the En- 
iyckf.tiHa^ under the liilea Lftu.r, Logography, 
and Printing ; and iu this Supphmeitt under the word 
Printing. Of typography, in the other and larger 
fenfe, fomc account may llkcwife he found in ll\c En^ 
eyrlopiiifia under ihe title Mt^thodof Cojying IVkitings; 
but to alinoR all thefe articles there is ample room for 
fome additions here. 

I’he Jifrer^typc printing of Didot and Htrhan^ being 
confidcrc'^ in France as a great improvimenl, mull not 
be palled over wholly without notice. 'Phe term fitreo^ 
type in df lived from the Greek woids c'i* and "v*of, 
bccAufc ill this method the types are fixed and immovc 
able in tlu form, fo that none of them can be pulled 
«r difplaced hy the prethnan. We need hardly obferve, 
10 thole who are at all acquainted with the hillory of 
piinciiig, that the proje^ of foldcring a whole foim to- 
j^ither, or of calling a folid form from an imprcITion 
made by u general fyilem of types, or page ready com- 
poled, ib not new. It was nalifed yc yea*'? ago by 
Wii.LiAM Gfd, a goldfoiith iu Edinburgh; for an ac- 
count of whofc nuiiiod we refer the reader to his life 
in the Ertn'Jup>tJiu\ Didol now follows nearly the 
fame procefs as Ocd. He does not ind^xd call his 
types iu a inafs, but after the form is compofed and 
carefully corrtdcd, he cementb or hdders the types to- 
gether fo firmly that none of them is liable tobclooftn- 
fil by the a^lion of the prefs or the adhefion of the 
balls. How far this methoil of piinling Is of value with 
regard to books which arc ahcied and improved in 
every fubrequent edition, may, perhaps, be queflioned ; 
but oil a loofe eonfideration of the luhje^t, it ieems as 
if It would, in every cafe, be advantageous to a book- 
felltr to print a few copies of a wo»-k, 'And keep llie 
types Handing to print others as they may be wanttd; 
—we fay it would be advantageous, if it were not fi>r 
tlie iiTimenfe value in types, which would, by that 
means, be locked up. To form fome judgment of this, 
it may be Hated, that the works of Virgil, printed by 
Didot, in jSmo, form a beautiful volume of 418 pages, 
i)f 35 lilies each. The charaAcr rangts line for line 
with that i dled biirgrois, N“ 2. in Canon’s book of 
i'pecimerfl, the l*?.cc of the letter being itther finaller; 
* lit De and we arc told * that the price of the plates of tliis 
work is twelve hundred fianks, or 50I. Herling. From 
this fa6t fomt judgment may be formed of the commer- 
cial quid ion. We haw: cafually looked at different 
books printed by Didot, but can fay nothing of their 
corredtuefs : the page is very pretty. 

For muUlplymg copies of any writing, or of a book 
of ordinary liae, Kochon, of the French National In- 
ililutc, and now Diic£lor of the Marine Obfervatory 
at the port of Brett, invented, about the year 1781, a 
machine for engraving, with gicat celerity and corre£l- 
fuTs. the pages of tfie book or tnanufeript on fo many 
plates of ebpper. ll waa fiibmiticd to the eatmitiatioa 


of a comn.Ittee of the Royal Academy of fcicrces, 
whofe report of its 'utility was given in the following 
words* : 

“ This mpchine appears to us to unite fcvetal advan- 
tages. !>?, Engraved editions ol books may be execu- 
ted, by this means, fuperior to thole which can be made 
by the hand of the engraver, howtjeer flcilful; and thefe 
engraved originals will be rradc w^th much -more fpeed, 
and much Itfo txpeuce. 2rA As tins machine is portable, 
and of no cuirfidcrable bulk, it may bteorne very iifcfiil 
in armies, iletts, and public oiTiccs, for the imprcllioxi 
of orders, iuHrudions, tlcc- ^d, ll polfeflcs the advan- 
tage which, in a variety of circumllaners, is highly va- 
luable, of being capable of being ufed by any man of 
inulligencc and Ik ill, without requiring the affifUiuce 
of any profeflioiiai workman. And, /^^/yt It affords 
the facility of waiting lor the entire compohiion and 
engravings of a work before any of the copies aa* pull- 
ed off ; the expenre of plates, even lor a work of con- 
Cderable maguituJe, being an objeft of little charge ; 
and this lilicrty it affords to authors, may prove hignly 
beneficial in works of which the cliirf merit confiits in 
the order, method, and coiine6;ion of ideas.” 

Rochon’c machine confills of two hrafs wheels*, pla- v s,e Plate 
ced on the fame axis above each other, and fcparatcdXLVI. 
by a inimber of pillars, each two inches in length*. 

Thefe two wdieels, with the interval wdrich lepanites 
them, are equivalent to a fingle wheel about three inches 
thick. In order therefore to limpiify the deferiplion, 
they are confidcred as a liiiglc wheel which moves Irccly 
on its axis* 

This wheel is perforated near Its circumference with 
a number xff Iquarc holes, which are the (heaths or 
fockets through which a like number of fteel punches, of 
the fame (hape, are iuferted, and arc capable of moving 
up and down. T-hcy are very well fitted ; and from this 
circum (lance, aa well as the thicknefs of the double 
wheel, they have no (liake, or iide motion, independent 
of the tnotiuii of the wheel itl'elf. Every punch is urged 
upwards by a (eparatc fpring, in fuch a manner, that 
the wheel aimed with ita cl^araAers, or Heel types (the 
lower faces of the punches being cut into the Hguies 
of the fcveral letters), may turn freely on its axis ; and 
if it be moved, the feveral punches will iu iuccef- 
fion beneath an upright fcrew, for prefl’urt. The icrew 
is fixed in a very firm and folid frame, attached to the 
fuppuits of the machine; and by this artangement a 
copperplate, difpofed on the table, or bed of the appa* 
ratus, will receive the impreffion of all the punches in 
fuccelTion, as they may be brought beneath the vertical 
prefling fetew, and fubje£led to its aftion. 

But as the prefs is fixed, it would neceffarily follow 
that each fucceflive impreffion would, in part, dcllroy 
or mutilate the previous impicffions, unlcl's the plate ii- 
fclf were moveable. It therefore becomes nreeffary 
that the plate (hould be moveable in two dircriitiuns : 
the 6rtt, to determine the interval between the letters 
and words, and form the lines ; and the other motion, 
which is more fimple, bteaufe its.quantity may remoiit 
the fame through the whole of a book, Icrves to give 
the intCTvar between line and line, and to fonn the 
pages. 

It will eafily be conceived that it woumicrrtcdioos 
operation to feek, upon the circumference of the wluiel, 
each levcral dun£tt:r$ as it might be required to come 
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beneath the prefs, beeanfe it (ff neceffary to repeat thia 
V y- operation f.8*nj: :iy times as there are characters in a 
^ work. The aiiihor has considerably dimini/hed the 

time and trouble of this operotion, by lixir.jj upon the 
axis of the preat heel, which car lies the punches, an- 
other firall wheel, about four inches in diameter, the 
teeth of which aCAnpon a rack« which carries a rule 
moving Iniwccn twc^iders. This rule, or ftraight line, 
will Acicforc repreftii^ the dcvelopcment, or unfolding 
of the circumference of the wheel whiLh caiifes it to 
move, and will (hew the pofition of the great wheel, 
which canirs the punches. For tliefe two wheels be- 
ing eonct'iuric, the devclopement of the irnull toothed 
whirl, of about two inches radius will exhibit, in a 
I’ln^ll [pace (for example, that of a foot), an accurate 
regidcT of the uh'.tivc pofitions of the punclus with re- 
gard to the prelTing-ferew. To obisrin this effect, no- 
thing more is necdFary than to place a fixed index op- 
polite to tlie moveabic rule, which laft is divided in the 
following manner : 

I’hc punch on which the firft letter of the alphabet 
is engraved, mull be brought under the centre of the 
prefiing -I'cttw ; and a line of divifion then drawn upon 
the moveabic rule, to which the letter itfelf muft be 
added to diftinguifh it. The index, already mentioned. 
Being placed oppolite, and upon this flrlt divifion, will 
ferve to place immediately beneath the prefling- (crew 
the pn:;cfi, or rather thr charader, correfponding with 
the divifion upon the rule, without its being afterw^ards 
neceffary to infpe£i the place either of the punch or the 
fcreiv, with regard to each other. Coniequently, as 
foon as the divifions which correfpond with all the 
punches inferted in the wheel are engraved upon the 
kraight rule, the fixed index will immediately determine 
the pofition into which that wheel nmfl be brought, in 
order Co place the punches under ^e prefCng-ierew in 
the order which the work may \c quire. 

This regifler, for this name diflinguifhes the rule 
and its index, has no oiher fundtioa in the machine than 
to guide ^the hand of the operator, and to fhew when 
the punch is very near its proper pofition benesth the 
prt’ffitig-fcrew. When this is the cafe, the required 
pofition is accurately obtained by means of a detent or 
catch, 

The d^it which he ufes for this operation is a lever 
with two tails, one of which is urged toward the cir- 
cumference of^the wheel by a fprtrg. To this extre- 
mity of the lever is fixed a piece of hardened fieri, of 
the figure of a wedge* which, by means of a fpring, is 
pixflta towards the axis of the great, wheel, but may be 
relieved, or drawn back, by prenure on the oppofite tail 
of the Itver, lb as to permit Uie great wheel to revolve 
at liberty. 

In the next place, it muft be explained how this de- 
tent takes luild of the wheel, fo as to retain it prccifdy 
in the fituation itecefiary tocaufe anyone ofehe pucches, 
a\ pleafure, to give its impreifion to the plate. For 
^ this purpofc there are a number of notches cut in the 
drcumTeicncc of ihe wheel, for the purpofc of receiving 
the detent, 'i btfe notches may be about half an inch 
* deep, wider towaids the circtiinfcicnce than clfewhert, 
and it will be of advantage that this oiaer width fiiould 
be as great ' *^18 the circumfercrcc of the wheel can con- 
wuicntly allow. this contrivance, the wedge will 
Bot tail to jprefeot iticlf Oppofite to one of the notches 


into w'hich it will fall, and diaw the wheel exailly^to ’ryio,:rs. 
its due fituation, even though the index of the regillcr 
Ihouid not he brought prccifely to the line of divifiou 
appropriated to any particiilar letter. For if ihiii Jail 
degree of precifi oil were required in woiking the rna 
chine, it would be very prejudicial to the rcquifite Ipetd 
which, above all things, ih requiud in its uk. \Vlu;ii 
the wedge is therefore It ft at libeily, it not only tnltis 
immediately into its place, and moves the wheel till us 
two iiciiB apply fairly lo the interior furfaces of tlie 
notch, but retains the wheel iu this lUte with the nc- 
ceffary digiee of lUbility. 

'The method of giving the proper figure to there 
notches k vtry cafy. For this purpofc it is nectfr^ry, 
in the iirll place, td impreis all the char a^ers coui'anu"J 
in the whtel on a plate of copper or pewter. I he lup- 
poit on whidi the plate it> hxed mull be movtd in a 
right line, afttr each iltuke of the punch, throogh iueh 
a fpace that the chaia^crs may be ariaugcd one afitr 
the other w'iihout touching. Now, as the peikct li- 
near arrangement (fnppolir.g every otlur pari lo It. 
true) mull depend on the iiuiches, it might leem lufh- 
cient to cut thefe according to the method uled ior thr 
wheels of clock-work : but as it is very difiliculi to .ivoid, 
fome obliquity on the laec ul the punch* and pci haps 
in the hole through which it palics, it is in alniod every 
cafe neccirary to retouch the notch itkif. "i iic rcqui- 
fite degree of prccifion may be eafily obtained, wlun, 
upon exatiiitiing with alt cm ion the print oi the cha- 
racters engraved upon tlie plate, the inequai.ties Oial) 
have been aferrtained by a very fine line palling exadily 
under the bale of two Inmlar letttis* a/lurntd as 
of comparifon : for the irrcgulaiiiy oi linear polnior 
may, by this means, be i cUrmined with grciii cxidi- 
nels, and remedied to the moil extreme nicety, in tine 
operation, the workman mull file away part oi ihai 
furlace of the notch which ia oppofite to the direction 
of the motion the chaiaditi requires. Great care rnult 
be taken to file only a firiull portion at a time, in ouler 
that the inliant may be ieizcd at which the wtdgc, by 
entering into the notch, It tugs the chaiadcr to us due 
fituation. 

Thefe details, rcfptfli: g llic right-linul rtr! an,;tri5enr 
on the ebaraders, muil rioldi\t>t our aUt.:.iiv>n jium 
the very great celerity wiUi which any kit'..r is Uvuglir 
to jts place under the prels by miaiib of the ugiiUr 
and detent. This ctleruy is an object oi iu n.iK u nn- 
portacce in the engraving of a great work, tiiu^ lmi) 
means ought to be purined which may tend to in. rcuic 
it. For ibis' reafou it is, that inllead of foliowu.g tl.r 
alphabetic order in the arr..ngcmtnt of punches i.ii n.:- 
fiiiface of the wheel, we ought to pteicc that in wlneli 
the fum or the difierent nioliuns to be given to ihf; 
wheel, for engraving an tivtire work, firall Le ihc kinr 
pollible. 1 hri tedious enquiry may well Oc ciilpciiiid 
with, by obfer ving tht oiutr m which piinuu dnpoic 
their cales of chaiaCUis, that the letters ui the mkJI tu- 
querrt recurrence i^sy U molt immediately unuer li. : 
hand of the workman. 

If all the charadiexs afteirded an equal rtfillarice v) 
impiTfiion in a plate ci metal, a confiant force woc.d 
never fail to -drive the punches to the lane depth. Tot 
the facts of the letter s are very unequal, and ci.iiier 
qucntly it will be iieccfiary to ufc a varrable ioicc. 

Mod workmen ufe the liainintTi and not a llxew, as m 
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Typnvra- tlilg m^iclilnc, for If the haft'mer ha«i been 

, ufed in this machine, it is evident, that if we fuppefed 

'' It to have fallen from the fame height upon every one 
of the punches, the force of the llroke could be ren- 
dered variable according to the nature of the charaden*, 
by placing a capital, or head, upon each, of an height 
properly adjullcd to receive the hammer after pafliiig 
through a greater or lefs fpacc. But the heads of our 
punches arc variable at pleafure, becaufe they are ferew- 
ed on ; and thus it is that, by experimentally adjulting 
, the heads of all the punches, a fet of impredions are ob- 
tained of equal dcptlis from every one of them. When, 
for example, t^he letter i is placed under the hamnnr, 
the upper part of its hea l is at almall diilance fi«m the 
head cf the hammer, in order that its fall, which leginu 
always nt the laun* j/I-icf, may I^rike tliis letter weakly; 
but when the letter M is brought under the hammer, 
the upper [ of )n-*d biing much lefs elevated ihan 
♦ hr?t of the: later /, will receive a much llrongcr bbw. 
'I'l c impJuTion'j rl the hitcrs M anv! i will therefoir al- 
\v;iv.- lx ditp, if ih«' heads of the puficlus be 

oiu-c prnju'ilv Hxed by Cxpentneiit. 

liJl i';< cf tlic lb(>kc ofn hammer, however, our au- 
ll.’f)r ri ides ulc of the picHinc of n ferew, of whi.Ji the 
i rr fi) iT cHiird that it runs through its Irmale 
fiM Let, and would fall cut merely by its own weight. 

c(‘«d[iu('lion rffords the jIcuHc advantttge of pre- 
h^vi* the ImpTilhons from the efleits of the circular 
t , nud of arovding a fall in the ferew of ncmly 
n '.'e lire*! for each revolution. I he head of this ferew 
i'4 f(,! d1> fised in t!\c centre of a Imafs wheel, of which 
tl>e pdfiti-.M! ishoM/ontal. Ihe cHdifn.ter of this wheel 
iv.iill be IV.fheicntly large, that its motion may not be 
paccptlbly alFef^ted by the inegulariiies of fridlloa itl 
the f.'rew. 'I'his conlulerahk diameter isalfo requidte, 
bccaule ilie prelfuie of the ferew depend?, not only up**' 
on the force which is applied, but the dillance of ihc' 
place rf appli.Mfio:: from fhe centre of movement. 

It is tfhntial that this v/heel IhouW hnve very little 
Hiake j for wl.i li rrafun it is r.d\ifuiblc that the axis of 
the fetew Ihoiild be pndtmgcd above the wheel itfelff 
lh.it it ni.:y Hide in a focket firmly fixed to the ftaihe 
oF the in 'chinc. In this litunfion, the wheeh which is 
fix* d on the prolot galiori ot the ferew, WHI have its 
j>l'4!ie torflnntly oreferved in a (iiufliou parallel to it- 
fclf, without any libration, notwithfianding the rile :;ud 
ia!l of rear nine lines, or three quarters of an- irlch^ 
wlifch it undt’gncs for e?ch rev<ihuioii on its axis. 

It ha*^ been flared, as a requilite condition, that tht 
fertw Hnuild conll7.ntly fall fiom the fame f^xed point, 
or tli vaiion, up(ni the lieads of every orfe of the punch- 
<3. To accomplifh this cffential purpoic, a lever if 
firn ly fixed to tlic fupport of the ferew; which lever re- 
fanblts the hcam of a balance, having one r.f ita extre- 
miticH a!nu.d wiih a claw, iiiu! the other feiving to givf 
it motion through n finull vertical fpace. The mw 
falls into a notch in the upper furfice of the wheel at* 
tached to the ferew, as form us that wheel has tifcb to 
the dtfittd ekvation ; and the lever iilelf is fd for Ifmk* 
cd in its itictibu, that it cannot take hold of the wheel, 
excepting when it, has reached that height. The wheel, 
ti cufore, remains confined and immoveabir, by means 
of this detent, and cannot cielccnd until it i$ delivered 
by priflure upon the oppolitc tud of the lever. In this 
machine^ Ae wheel which has the ptcfling Icrew for its 


axis does net perform an entire revolution. It wns Typogr*# 
with u view that there might never be any fall capable ' 

of ff.aking and difturbing the machine that the author 
detcrmincci to ii(c only two-thirds of a revolution to 
ilrike thafe punches, which afford the ilrongeli leiilU 
ancc. The ferew coul'equcntly falls only through fix 
lires upon thofe heads which ar^ leali elevated, and 
about two lines upon thofe which ft»id higheft. Whence 
the dilFcrence between tlie extreme heights does not ex- 
ceed four lines? 

It is obvious, that fo fmall a difference is not fufii- 
crent to firike all the charaflers from M to the letter /, 
when the wheel which governs the ferew is put in mo- 
tion b-y a conifant weight, of which the impulfc, like 
that of a hammer, is incrcaied only by the acceleration 
of Its fall* It is evident that this requihte variation of 
foice might be had by changing the weight ; but it is 
equally ckur, that the luiir beliefs and inccirant changes 
which the engraving of an entire work would demand, 
would be incompatible with that degree of fpeed which 
forms one of the firft requilitss. lie -was theicfore 
obliged to render the force of the wtighU which turns 
the ferew, variable, by cauiing it to a£l upon levers of 
greater or Ids lengths, according, to the ciilTcrent quan- 
tities of imptiUe required by the fcveral' punches. For 
this piirpole he adopted the following corillruCfion i 
He conuefted bv a ftcel chain to the wheel, which moves 
the ferew, another wheel, having its axis horizontal, fo 
that the two wheeb refptdlively coitiimnd each other* 

*rbey are of equal diaincteri aod the cltasn ia tui logger 
than to make an entire turn nntnd eaeli vrh^l. l>ia 
ftcond wheel, or leading ^ hiiciidsd to afford 

uHe rcquUiCB variations yshieh it by fnrans 

of fiiavl fi(]icd upon its axiiu .< ..fiirait iii.?;^ed upon 
by a card pifSing over its fpifal' eikumfetuice, or 
gvowve, and besriog a weight whidi is ohly to; be chan- 
ged when a new fet of punches for charnidm of a ££• 
fer ent fite are put itrto the great wheel » 

fo formed, that when the wdghi.deicends qply tlurough 
a fmall fpiice, the part of the cord* wbicb fs unwound, 

9&3 at a very fhprt diftiMce (i^'rhe oiAUft of the pul- 
ley ; but wh^n the foil is greater, the part of the utail 
upitn which it ads is fo far enWgcdastioafibrd a* much 
lor.gcr lever, and, confequently, to give a^p(oportioiial- 
ly greater cfFed to the ftrofcel Tiua coirftiu^fc, there- 
fort*, by giving the advantage of a longer kver to a greater 
fail ot the ferew, affofde ail the porwer wi^h the nature 
of the workyOnd the different (paces of the Ktters demand. 

The fupport ob which the plate fo filed mud, as baa 
before been mnarkect^ move fo as. to 'form Arait lines. 

This motion, whiefo ierves* f^S the different cha- 
mders with, prerifion,., is obtsfoed hf nwaos of a ferew, 
the axis of which icmaini: fixed, and CArr es a female 
ferew or nut. ' The ftst Afeff is ati^bed to the fup- 
port of the metaliic ptue,* whieh receives the letteit, 
and cairies tc in the rfo[kt lined cbre&ioii without any 
deviation ; becaufe it is confined in a groove formed be- 
tween two pieces of metal. The fcrew is movcjd by a 
lever, which can turn it in one diredion only, fiecaufo 
it af^a by a click «p<m a ratchet-wheel, which is fixed to 
the bead of tlie ferew. The adion of this lever always 
begins from a fixed Aop ; but Uie fpace through which 
it moves is variable, according to the rcfpedllVIC breadths 
of the letters. This new coiifidera>ioii induced M. ko- 
chon to fix o^n the rule oi* pUte of the regUler, a 
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number of pint* correrponding with the difTerent divi> 
jjoiw which anfwcr to er.ch punch ; thefc pins detcr- 
Tvrt^u* diUancfe to whic)i tlw lever can wove, ft there- 

. fore becowice a Ainditiun, that its position in the rna- 
• hiiie ihoidd be ^pofiic to the fixed index whicli de- 
trrmir.cs the charter at any time beneath tlie 
ferew. TIi'v lever aid its pin a*'e thend’ore ihr fide agents 
employed to fpace t^o char.H^trrs. ) f ilie plate M'ere not 
moved by the lever, rhe imprefRons w^oiild fall nfuni 
each other ; and thu.^, for example, the letter i would 
be totally obliterated by the irnpreiriuti of the hotter /. 

Whenever, thertfnre, it Is required to rhfpofe the let- 
ters /»:uid / bcfide each other, tlie plate rntift be moved 
after Unking the Irtttr t through a fpace equal to the 
qiw'.tity of the defired operation. Siippofc this to be 
fourth of a line, and that the lever fhoiild run 
through an arc of ten degrees to move the plate thro* 
tin's quantity ; as foon as the piu of the h'ttcr / /h^ll be 
adjuflcd to the necinary length to enabh' the h*\'er to 
dvlcribe an an: of ten degrees, the operation of fpscing 
the two letters i and / will be reducrcl to thit of pit* 
ring the lafl letter beneath the fixed index, and moving 
the plate till the lever (hall be flopped bv the pin be- 
longing to the letter /. All the other letters will be 
^equally fpaced, if the difpofition of the pu'jrhrs in the 
wheel bf fuch. that the ^aft llroke of any letter ftiall 
confound iti'elf with any letter of a fingle flroke, fiip- 
pofing tlwm to be imoreffed one after the other, with- 
out moving the Itver between flruke and llroke. I'hit 
arrangement defcivea to be very fettoufly attended to, 
becaule the procefs could not be performed witliout it. 

Many well-informed perfons are of opinion, that the 
perfed equality which this ma<*hine for engraving nf- 
fords in die formation of letters and figns tlie moll dif- 
ficult to be imitated, may afford a means of remedying 
tbe dangers of forgery. It is certain that the {lerform- 
ance exhibits a limple and ftriking charader of pneci- 
fion, which is fuch, that the lead experienced eyes 
might Hatter themfclves, in certaiu cafes, to diflinguilh 
counterfeits from originals. Lavoificr, wliom the friends 
of icicfice and the arts will not ceafe to regret, made 
fume experiments of this kind for the 
which were attended with perfcfl fuccefs. Arttils ap- 
pohite^jEfaf that purpofe endeavoured in vain to imitate 
a vignette, formed by the fucceliive and equal i-iotion 
of a charatler of ovnansent. 

^TYRTyEUS, an Athenian general and raixliciani m 
celebrated by all antiquity £br the compoHtion of mili- 
tary fongs and airs, as well as the performance of them. 
1 le was calkd to the alliilance of the Laccdtcnsvinians 
ill the fccond war with the Mcfrciiians, about 685 II. 
C. I and a memorable viflory which they obtained over 
that people is sttribiited by the ancient fcholiads upon 
Horace to the animating found of a new military flute 
or clarion, invented and played upon by Tyrtieus. Plu- 
tarch tells us that they gave him the freedom of their 
city ; and that his military airs were condantly fong 
and played in the Spartan army to the laft hour of the 
'republic. And Lycurgus the orator, in his oration 
agaioft Leocrates, fays, ** The Spartans made a law, 
that whenever they were in arras, and . going out upon 
any railitMy expedition, tliey fhould all be lirft fummon- 
cd to the king s tent to hear the fongs of Tyrtseus 
thinking it the bell means of fending them forth in a 
difpofition to die with pl^fure for their country. Frag* 


mens s of Ids poetry, in eirgisc verfe, a^c prrfcivefl in Tyilcf. 
StohffUB, L\CL:rgim Orat. in >'ulvinH 1 Iriinus at ihe, 
end of roe!n< bv ll!i:ihions r nd in ihr Ox- 

ford ediiion of ]•/ .; ^ l.ytlc, O .V /W/.;. 

cd t 7 V 9 . » * i ; - ■, 

I L.ER . IqO, f.i Will k'lOA'n iij tlic 

literary world a* one of the pbh il, ai d » erMinlv ilic 
midi g# iitlcin;:ril5*, of tl:e dcft-Ji:?c'rq (if tin* of Maiy 
Qjecii ofbLOta, wa*^ hcin -“l (U'tolicr 12. 

1711. 1 Ic was the fon of Mr ^iLxanlr wri- 

ter (orattomrv) m Edinburgh, by jaa.-, (l.-.nrh»f,r (^f • 

Mr 'Willisni Lellic, merL-hirt in Abi r'h*(ii, and - r.:!]'!- 
daughter c)l .Sir rati -ck I.el'ilc of Ijan, jj-iu'o 1 i-f tli-it 
city. Hr rccrivewl his rdncnnini at thv kdioi'l 

(or. as it islhcrr called, the Hq:li S. fio d) the i;ni- 
vcrlity of bii native city, and tiilli 'gwid.cd l.in!riri>.i 
an early proticieucy^ i i thofe el jlfr al tiiula.,, vd-.'c!!, to 0 v- 
lalcH psri(Hl cif his li/c, wcic tlu‘ ucciipriiion ot ins klhir** 
hours, and a privcM'pai Inuice o* his mental eiijovri'ents. 

Jn the ve:ir 17^1, he a leiu'ed ihe acrilcmicd ie.*- 
turesof Mr . 'iluxandcr Uax no, riofel.ur < f municipal 
law in the uninrfity ol l‘ihnbnr;rli, a ;roj)thfr.:ir. diltin- 
guiilied alike for his puifcJilunid knowledge, h;s hlcr^ry 
accontplifotiutit*;, Riu! the tlegrmcr of hi; talU. 'rh«- 
IVofcfl'or found in hi? pii iil ? conprrdal jnud : :ru! their 
coonedion. notwjlhllandiiig the (lirpan'ty of rhc?r xo.irs, 
was loon lipcned into all the iiilimacy ol the 
friendlb’‘rj. ^lo (Irong intleul brinme at Icturih that tic 
ot aifi^tton, that the worthy I i*oie''or, i<i }ii>i lalttr 
years, not only made him tiu- rompat ion of fin lien, 
hut when at length the victim oi' a lingering difeafe. 
chofc him as the comforter of thofc manV painful and 
mclaijclioly hours which preceded his death. 

At the age of 3 1, Mr 'I'ytler was admitted into tlie 
Society of Writers to his Majclly's Signet, and conti- 
nued the piaiflice of that profeflion uifli ver\ good liie- 
cefs, and with equal rcfiH-a from In's clitiits and the 
public, till his death, which happened on ti e liih of 
.September 1792. He married, in September 174J, 

Afiiic Craig, daughter of Mr [anies Craig lA' D.dnair, 
writer to the fignet, by whom he ha.s left iwu fon^, A- 
Jexander Frafer 'Cytler, iiip Mpjc |*y’s Judge advocate for 
Scotland, ainl Profcflbr of civil luftgry in the univcrfity 
of Edinburgh ; and Faiiick rytler, Lieutdiaril colonel 
of a wgiment c»f fcncible infantry, and Foil major (>f 
the caftle of Stirling; together with one daughter, Mifs 
ChTilltiia Tyller, His uiit died about nitie years be- 
fore him; and, pievioufly to that peii(»d, he liad loll a 
fon ;trd a daughter, both giown lo maturity. 

The molt remarkable feam:v of Mr Tytler’s charac- 
ter was an ardour and activity of inind, prompted al- 
ways by a llroug fenfe of rcciitude and honour. He fell 
with equal warmth the love of virtue and tiic hatrrd of 
vice i fie was not «pt to difguife either fctliT;g, nor to 
compromifo, as fomc men more complying with the 
world might have done, with the fafhinn of the tirntf, 
or the difpofition of thofc around him. He ftidom 
waved an argument on any topic of biilory, of politics, 
or literature ; he never retreated from one on any lub- 
je6l that touched thofc more important points on which 
he had formed a decided opinion. Decided opiniona 
he alway s formed on fubjcdi of importance ; for on 
fuch fubjc6l8 he formed no opinions rafhly ; and whAt 
he firmly believed he avowed witbconfideocti and fomd** 
times with warmth. 


Nor 
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W)T wa» it vA opinion or ^r^n»mcnt only that this 
^w'.^rn>th \ .irdinr of mini confpiciioua. 'fhcy 
pr mntr.l li'ni e pially in aClion and condn^.l, Hia af- 
to bi« family, lin iitta-'li r'-rjt to \m frifnde and 
ci»’np '.Mions. cotnoanVm *h-: uiifoiinnaie, vrcrc 
’^'ann and aO^ivc. lie w iT in i\*n»i:nfnt alfn vdnt 
h'nrfon ( w/So felt it’ Rmoj^lv in b.imfrlf, and mentbma 
ii ri3 the enrj»miwm of one of bis friends) calls a "ond 

h. i ‘r ; but Kis hatred or refe^imcni \Ariit no lutther 
tb 111 o'jliiion or wo*-d 9 , bis betJer aTed^ioiifl only rofe 

•' VMo hvlion. In hit opiuii>n 9 « or in his cKpreiTion of 
tlK.n. iJit'-o was fnmetiiTica u veliemence, an appearance 
r.f .iniin >ny. which his f-iendi mijdit regret, and which 
nuirht cenfure ; but he had no afperity in hi# 
inln 1 10 influ'vu'e hit adtml oindadt in life. He in- 
or#|i)':tiori, not enmity; and the world was juft 
t;> hifik in ri twvn. Ke hid opponents ; but two of hia 
{ i nrrnplii rs \v^*o knew him well, at well ns the people 
-.•.vii wlu'in lie molt alTociated, declare their belief that 
h* ind not .1 fii>|rle enemy. Ilia contefls were on opi- 
: lOiH, iio> on things ; hia dilputPS were hiftorical and 
j'Ui'i y. !•' converfruiop, be carried on thefe with un- 
•nin:rj )n Inicrtll and vivacity ; and the fame kind of 
f.M.jul c which prompted li s converfation (as is juftly 
^-hn*vtd hy an nnlhnr, who publilhcd iome notices of 
bis 1 rV and charadffer in the pcriodicil work intitled 
j .V j'c -- ) induced him to btcoine an author. He wrote 

i. .it f»’om vanity or vain glory, which Rotiffeau holds to 
b': flip (U'ly iiiduremcnt to writing ; he wrote to open 
:v‘i niw.1 upon paper; to locak to ihc public thofc opi* 
:.'rn'i wliicli he had often Ipokeii in private { opinions 
o ) the truth of which he had firmly made up his own 
coiividion, and was fometimes furprifed when he could 
•Oof convince others : it was fair to try, if, by a fuller ex- 
politioii of his arguments, he could convince the world. 

With this view, he publiilicd, in 1759, his [tiqui- 
rv, liillorical and critical, into the Evidence againft 
.M\ry ^fen of Hiots^ and an Examination of the Hi- 
(lories of Dr Robertfon and Mr Hume with refpedt to 
that Evidence in which he warmly cfpoufed the 
triune of that iinfortuiiate Princefs, attacked with fevc 
rity the condu^ of her enemies, and expoled the fallacy^ 
ill many parts rhe fahrlcsition, ot thofe proofs on which 
the charges againft her had been founded. 

Thi.s was a caufe worthy of an advocate who loved 
truth belter than popular applaufe ; and Mr Tytler c- 
vii ced himfclf to be fuch an advocate. 'Fhc problem 
Aii Mary's guilt or innocence, if confidcred merely aa a 
detached hiftorical fad, would appear an objed whtcli, 
at this diilaiicc of timci feems hardly to merit that la- 
borious and carneft invcftigacion to which it has given 
rife ; though, even in this point of view, the mind is 
naturally ftimulnted to fearch out the truth of a dark 
myftertous event, difgraceful to human naiure; and our 
feelings of juft ice and moral rediiude are interefted to 
fix the guilt upon its true authors. But when we con- 
fider that this queftion involves a difcufTionof the poH- 
tics of both England and * Scotland during one ot the 
xnoft interefting periods of their hiftory, . and touches 
the charaders, not only of the two fovereigns, but of 
their minifters and ftatefmen, it mull ► tlien be regarded 
in the hj^ht of a mod important hiftorical inquiry, with- 
out whicli oftr knowledge of .the hiftciy of our own 
icountry muft be co ’fwWi and unfaus'ado^’, 

ic addition to thefe motives of inquiry, this queftiuo 
X 


has cxcrcifed fome of the ableft heads both of earlier T)i*ef. 
and of latter times ; and it is no mean ple«ifure to en- 
gage in a conltft of geniui and of talei ts, and to try 
our ftrength in the decifion of a coiitrqfverfy which has 
been maintained on both Tides with coi^ffummate ability. 

As w'c have clfcwhere (lee h/lARrJ/incyc/.) given an 
abftra^l of the arguments on both ftaes of this difputed 
queftion, it would be altogether pnproper to repeat 
them here ; bin j iftice to the fuhje£l of this memoir re- 
quires us to fay, that by his manner of dlfcufling it he 
acquired high reputation in the republic of letters. Be- 
fore the appearance of the Inquiry, fays an ingenious 
writer, it was the fafhion for literary difputaats to at- 
tack each other like mifcreaiUs and banditti. The 
per/on was never feparated fiom the caufe ; and what- 
ever attached the one^ was coniidered as equally affedt- 
ing the other ; fo that fcurrility and ahufe bloated the 
pages even of a Bentley and a Ruddimaii. The Htfto- 
rical Inquiry was free from every thing of that fort : 
and though the htgheft name produced not a mitiga- 
tion of the force of any argument, the meaneft never 
fuffered the fmallcft abufe. He conftdered it as being 
greatly beneath the dignity of a man contending for 
truth, to overftrctch even an argument in the fmallcil 
degree, far more to pervert a fad to anfwer his purporc. 
on any occafton. in the courfc of his argument, be 
had too often occafion to Ihew that this had been done 
by others; but he dildained to imitate them. His reafon- 
ing was forcible and elegant ; impartially fevere, but al- 
ways polite, and becoming the gentleman and the fcholar. 

When this book appeared, it was univerfally read in 
Briuin, and very well tranflated into French, under the 
title of Rccherches Hiftoriques et Critiques far let 
Principals Preuves d PAccnfatlon intent^e contre Ma- 
rie Rcine d’Ecolfe.’’ The intcreil it excited Vimong 
literary men may be judged of from the chamder of 
thofe by whom it was reviewed on its piiblicatien, 
in the pcricodical works of tlie time. . Dr Douglas, 
now bifhop of Salifbury, Dr Bamuel Johnfon, Dr John 
Campbell, and Dr Smollet^all . wrote reviews of Mr 
Tyllet’s book, containing very • particular accounts of 
its merits, and elaborate analy&s.of the chain of iti 
arguments. As an argument on evidence, no fuffrage 
could perhaps be more decifive.of its mer'hSi^han that 
of one of the greateft lawyers, and indeed one of 
the ableft men that ever fat on the woolfack of Eng- 
land, the late l^ord Chancellor Hardwicke, who decla- 
red Mr iytler|a Inquiry to be the beft concatenation 
of ciroumftantiate proofs • brought to bear upon one 
point that he liad ever perufed. What tSed that body 
of evidence, or the arguments deduced from it, ought to 
have upon the minds of thofe to whom the fubied may 
.become matter of inveftigation,' we do not prefume to 
•determine, i'he opinion gf the late' Dr Henry, au- 
-thor of the Hiftory of Great Britain on'a New Plan, 
may perhaps be thought neither partial nor confident 
:He.fays, in a Utter to Mr Tytler, pnblifhccl in the fiift 
Yolume of Tranfudioos of t!.c Ainiqoaiian SoetTty of 
^>:otland. That he would be a bold man who (hould 
now publilh an hiftorvof Qiieen Mary in the fame ftraifi 
with the two hiftonans (Mr Hume and Dr 'RoberU 
Ton); whofe opinions on the {object the Inquiry had 
exa rined and controverted. 

The mull cxccptumsl lie part of Mary’s condufd, 
whicli,. though ic may .admit of an apology, cannothe 

vixivlicated, 
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Vindicated, is her marriage to Bothwcll; and for that 
' marriigc Mr Tyller made an apology, founded on fat^ls, 
vfhlr.h lie would jbe a daring or very bigotted man who 
would attempt ll controvert. See the article already 
referred to. \ 

Betides the Hi/\rical Inquiry^ and the Dijftrtation on 
the Marriage of ^yteen Mary nvith the Earl of Both- 
Kvellf our author piiHHthed fcveral other works on hirto- 
rical and literary ftibje^s ; of which the firfl was, the 
Poetical remains of fames /. E^rng of Scfifltmdn confiil 
ing of the King*s ^neir^ in fix cantos, and Chrift*s Kiri 
€}tt the Green ; to which is prefixed a diflertation on the 
I.ife and Writings of King James, in one Volume 8vo, 
printed at Edinburgh in lyBt* This diflertnt ion forms 
n valuable motiVl ot the literary hiftory of Europe ; for 
James ranked ft ill higher in the literary world as a 
than in the politi</ll world as a ptinre (a^. Great juf 
ticc is done to his memory in both rtfpefts in this dif- 
ien at ion : and the two morfels of poetry here refeued 
from oblivion wiU be efletincd by mtn of tafic as long 
as the language in which they are written can be un- 
■derllood. 

2. A nifiertation on Scottifh Mufic,** firft fub- 
joined to A mot's biftory of Edinburgh. The fimple 
melodies of Scotland have Leeti long the delight of the 
4)atives, many of which, to them, convey an idea of pa- 
thos that can be equalled by none other ; and are mitch 
admired by every firanger of mnfical lalents who has 
viiited this country, 'fhey have a powerful cffe£l, in- 
deed, when properly introduced, as a relief, into a mu* 
fical compofition of complicated harmony. Thefe are 
of two 'kinds, pathetic and humoious. lliofe who 
with to receive infornnition conceuiing this curious fub- 
jed, will derive much fatisfadion from the perufal of 
this diffc nation. There is yet another kind of mofic 
peculiar to the^ Highlands of .Scotland, of a more wild, 
irregular, and animating itrain, which is but (lightly 
treated here, and requires to be fiill more fully elucidated. 

3. Otifervations on the Vifion, a poem,” firft pub- 
in'Rarnfay’s Evergreen, now alfo printed in the 

17 ranfa£tionB of the Society of Antiquaries of Scotland. 
This may be confsdered as a part of the literary hiftory 
of Scotland, 

4. ** On the Faihionable Amufements in Edinburgh 
dnringg^ft bft century,” iliJ, It is unneceCTary to 
dwell on the light that fuch diiTertations as thefe, when 
judicioufiy executed, throw upon the hiftory of civil fo» 
<iety and the progrefs of manners. Mr Tytler was 
likcwife the author of t6. of the Lounger, a week 
ly paper, publiihed at Edinburgh in the year 1786. 
His fubjcA is the Defeats of Modern Female Educa* 
tion in teaching the Duties of a Wife s and be treats 
that fubjeA hke a maftcr. 

On all Mr Tytler’s compofitions the chartder of the 
witffi is ftrongly imprefied, which never, as in feme o- 
ther inftances, is in the fmaUeft degree ccMitradided by, 
iyr at variance with; the chara^er of the anthor. He 
wrote what he felt, on fubje^s which he felt, on fob- 
p je^s relating to his native country, to the arts which 
he loved, to the times which he revered. His heart, 
indeed, was in every thing which he wrote, or faid, or 
did. He had, as his family and friends could warmly 
VoL. II. SuapL. Part. II. 


Btteft, all the kindnefs of benevolence : he had its anger 
too ; for benevolence Is often the parent of anger. Tlftrc 
was nothing neutral or indifferent about Mr Tytler. 
In philofophy and in hiftory, he could not bear the 
coldnefs, or what feme might call the temperance of 
fcepticifm ; and what he firmly believed, it was bis dif- 
pofition keenly to urge. ^ 

His mind was ftrongly imprtfTed by fentimentsof re- 
ligion. His piety was fervent and habitual. He be- 
lieved in the dut^rine of a particular Providence, fuper- 
iiitending all the anions of individuals as well as the 
great operations of Nature : he had a conlLmt impref- 
fion of the power, the w-fdom, and the benevolence of 
the Supreme Being ; and lie embraced, with thorough 
conviction, the triitlis of Chriftiaiiity. 

His reading was various and extenfive. There was 
fcarcely a fufaje6t of literature or tatle, and few even of 
fciencc, that had not at times engaged liis r.i tent ion. 
In hiftory he was deeply verl'cd ; and what lie lud read 
his ftroiig retentive memory enabled him eafily to re- 
cal. Ancient as well as modern ftory was fnmilidr to 
him; and, in particular, tlic Britilh hiftory. wliieh he 
had read with the moll minute and critical attention. 
Of this, befides what he has given to the a great 

number of notes, whicFi he left in MS. tr>itL'hing many 
controverted points in Englifii and bcotiifli hiflt»rj, af- 
ford the mod ample proof. 

in mufic as afcierct he was uncommonly ilvillcd. It 
was his favourite anuifcrncnt ; an<l wir.lt that ^.«>tu'*al 
partiality which all entertain for their favourite obitct**, 
hejwasapt to aifign to it a degree *>f moial irrportance 
which fomc miglit deem a little whimfical. t~Te has 
often been heard to fay, that he never knew a good taftc 
in mulic adbciated with a malevolent heart : .Am* being 
afked. What picfcription he would recommend for at- 
taining an old age as healthful and happy as his own ? 
•• My picfcription (faid he) is fimple — (hurt but cheer- 
ful meals, mufic, and a good confcience.” 

In domcftic life, Mr Ty tier's character was particu- 
larly amiable and praife worthy. He was one of the 
kindeft hufbands and moft Mffc^lionatc fathers. At 
the beginning of this account, wc mentioued his having 
loft, at an advanced period of life, an excellent wife, 
and a fon and a daughter both grown to maturity, who 
merited and pofleded his warmclt afte^fions. The tem- 
per of mind with which he bore ihcfc Ioffes, he has liim- 
felf exprefTed in a MS. note, written not lung before 
his death ; with which, as it conveys a fentiment equal- 
ly important in the confidcration of this life, and in the 
contemplation of that which is to come, we fiiall con- 
clude the prefent memoir : ” The lenient hand of time 
(fays he, after mentioning tlie death of his wife and 
children), the lenient hand of time, the afte«^lionate care 
of my remaining children, and the duty which calls on 
my exertions for them, have by degrees reftt>red me to 
myfclf* The memory of thofe dear obje^s gone before 
me, and the foothitig hope that we (hall foun meet a- 
gain, is now the fource ot extreme plcafiire to me. Iti 
my retired walks in the country lam never alone ; thole 
dear (hades are my coattant companions I Thus what 
I looked upon as a bitter calamity, is now become to me 
the chief pleafure in life.” 

5 A U, V. 


*(a) Thefe is a beauti/bl hiflorical pifture of this pHaoe playing on the harp, with his queen and a cixele of 
' kis courtiers Uftening to the mufic, by GrahaiUi in London ; one 0? the moft eminent artifts of the age. 


Tytler. 
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ViicMiim '\7ACL'IJM Bovr Kwrr.t, ij t)w. approach to a real 
II • vr-cvuim, lo which wc c'ln arrive by means of the 
^ air pwinp. 

iorni'illim V/i 'ui'\t^ is the moll complete vacuum 
wliich we can make by means at the tiinicdlian tube. 
• lice B R I ) M M 1 : p , and P n k t; a i i c s , Lnr \( 1. 

VADli’i- M hcuM, the title givm to fuch books as 
men of particular proft frionj', having frecjucut occaliou 

10 coiihilt, may catily car y alioiit with them. Thus a 

fmail volume, publill id in the hcjpiiihn^j of the i^ih 
century, ipvin^;; ar account (d thr' ancient and prefent 
rhurcli of l'.n;;land, and ol th*^ <*iilicii, rijrht*-, privileges, 
^nd hsrdfhips of the clergy, is known by the title of 
iht Clergy nmn's mnum, 

VAKEKL, a mini.lcr agent, or ambaflador. 

VA 1.(1 US, lid^iv or Uii*uly Lcy rcfl, Some children 
arc bow Icggtd fiorn fliclr hliih ; niheis become f«» from 
fetlirg them on ihiirktt too f atly. 'Phe tibia of fomc 

11 ciookcd ; the k; ci» of ollicrs are dillortcd ; from a 
f.inli in the inkle, the ft cl of fornc arc turned inwards, 
tliefc au CciDe I r//n ; aii ' in otli^rs they tii-n outwards, 
iIkIc aic c'lllcd va!;^t* 'Die ht.it niithod of patenting 
tlttfe die*. niers in weakly children, is lo exert ile them 
dul), hi»' not vit'lciuly ; hy d«in(;'tig or lolfi.^g them a 
lioiii in oiicVs irn.js an i not fetring the. much oi» their 
ftet, nt halt not wirlsout pro[»eily fiippoiiing them: if 
the d'lord.ei aittii 's st the birlli, or iiKiealc.s after it is 
be.turi, apply cmoU eiil*', th< ni*nply hoots f'f ll»o'’g lea 
tlur, wood, dec. as ittpiircd to ditpofe the rrocked legs 
gradujli) to a pioiicr torni ; or otlier inilriirncnts ni iy 
lie iifcd irllca ! of biiots, which, when inA too c» lliy, 
a'.‘ iiltially to he pr fened. ^liglitei indances of llufc 
di^tn.^r.^ viild t'l c.Mcfnl luiilliig without inlhumcnts. 

\'ANl) the l,'Kli*>n name of a plant of the genus 
K" IP . MU’.' m: w!.i h Icc, Etuyd. 1‘Iu. viUhLl is thus 
il. I’.H'd bv ''u WiPiaiu JoiKvS. 

f minute, draggling. Crm. PitjU(\MC^ 
fl.vc’ging, oljiong', obtule, wavy ; the two l(;\itll 
1 :‘ iM ; ill' tlvnc hig‘»til t.fpiil’, hint towauls the ntc- 
t'i . A’../.07 iciit'.'tl, III id : [dt'Uth g g.hig, (.bliiUli : 

/ ll’uMcr. ihffe ■>.! r. ''ith a {wfid t‘d honcy- 

cii » .i‘\A r /./« ei’nc:i\c In Mie niidcdc, ktthd ub‘*vc, 

w.tl l w(i liu.illi r civilies l.rlow, iw'o pio.v'h'a at t.^c 
/<» . , in'ii vr d, lidllow, pointed, converging, honey- 
hf • Mg Stam. I'l! .Ndrts very Ihotl. yhuhirs round, 
fl ' .I h, m:i g.iv.d, covered with a lid, calily deciduou.<t 
fram ; e u/'l' r /.yMd'ih-c nedhuy. Fist. (jVf m. beueatli 
Ion*,', iihlud, coiUorted with cii.' Vcs of oppolitc flexure. 
Si\.. \t . y ^V.ort, a Miering to ilu upper Uli. Sfhffifi i] ,iplc 
PvR. C.ip/iift nblotig c'onic, wieathc j, iix keeled, each 
witli two Im.'lhr kecU, three- c.iled, covviicd ■ /ilh the 
<h*y coiol. Slkd** ii'iiumeiablt, like fine dull affixed to 
the uti'ptih e '.Ilh wxticmrly luic haiis, which become 
thick wt>ol o P//C.I iiicuivt.l, lolii iry, fnim the c<*vity 
r>f the leaf, at if leven flowered , pediclcb altcinaie. 
Pjah milk white cxUTii.dly, tranfp.ociK ; hu>wii with 
in, yelloW'-lpt U' •. t ntctaiv fnow while, 

uHtkv lip ricli p 'I’l* . O’- light iii ufm, hiiated at the 
bafe, witlua b;ighi yellow gland, as it feems, on each 


V. 

proct’f:-. The flo wci 3 gratefully Mgrint, and Vandij- 

iitely beautiful, looking as if coinpjlcfl of fhvlls, or made v • ) 
of crKimi. 1 ; crifp clallic, vifeid intcriiallv. Ari/rcj Iheath- nmn^c. 
ing, oppofite^^ecpially curved, rather flclhy, fword-form, 
rttufe in tvyo wayt at the fiirnmit, with one acute pt>iiit. 

Routs fibrous, (niooih, flexible ; fliooting even from the 
top f»f the leavcb." 

This lovely phut attaches itfelf chiefly t(» the high-. 
ert //j* aiul bllvds (the Mttn^ijn\i and Cratava of 
1 . D.) ; but it is an air pl iiit, and live.i (fays the Prefi- 
df t) in a pot ^ivlthoul earth or luat^: its haves are cx- 
caviled upwards, to catch and retain ilc'.'.". 

VANDALIA, a duchy of Farther Pomerania, fub* 
jc£l to the king of Pruflii. Srolpen Is the capital. 

Vandalia, a couniiy in Clermany, in the circle of 
Lower Saxony and duchy of Mtcklenburg. It lies be- 
tween the Lifhopric and duchy of Schwerin, the lord* 

(hips of Stocrock and Stargird, Pomerania, and the 
marquifate of Brandenburg ; and is 7J miles in length 
and 7 in breadth. It contains I'cveral fmall lakes, aiu) 
the principal town k ( riifhovv. 

VANDERMONDK, memher of the National In- 
ftitute of Sciences and Arts, wm horn at Paris in the 
year 1735* He devoted Iiis youth lo fclfmftTui'tion } 
and even at the age of thirty wa.s far criough from'fuf- 
pediiig that he tvas deitined to inllriid others in lua 
turn. Chance brought him near to the celebrated Fon- 
taine. That fexagenary geometrician ealily divined the 
progrefs which Vandermonde would one day make in 
the inathcmalicb ; in him he anticipated, as it were, a 
fuceellbi to himfclfj he patronifed and carefled him, 

Ifl him into the fccrct of his rcfcarches, calculatiwis, 
invent ioiib', of that lively enjoyment wliicli profound 
frxiulation gives loan elevated attentive mind; and 
which, blended wiih the iweets of tranquillity, the 
charms of retreat, and the confcioiifnefs of luccefs, be- 
comes *>fren a fort of palllon, as felicitous as durable, 

.'JI th.ii lime IsMitarne, whofe attention was ag^.in di- 
redetl to the itfcarclies which he had added ^Ul)ole of 
Jean liCMioiilIi, rel.uive to the then famous qjeflion of 
//»’ lOHinirmes^ lia '3 the glory to be vanquifberi only br 
D’Alembert and La G’ange. Vandermonde, a witncla 
to this combat, neceflarily illuflrious, animated by the 
honour which he faw annexed to that glorious defeat* 
cnolnnicd with^the light of Fontaine, as happy, in fpite 
ot his agt, from his love of geometry, as a youth of 
twenty could be with a fentiment lefs tranquil, thought 
hi’ fhould infure hib happinefs for ever, by yielding to a 
pailion which the ice of age could not extinguiih ; in a 
word, he devoted hinifeifto geometry 

llis labours, however, were for lome time fccrct,; 
and pethaps the public would never have enjoyed the 
benefit of any of his works, if another gcoin«t!ician 
( whofe name, lays Lacepede, c.^nnot be prunuiinced, in 
liiis place, without a mixture of iiuercllapd regret) had 
not ini'pircd him with a conlcioulnefs of Mb own lireuglh* 
and courage to difplay it Fontaine had alreatly devo- 
leii lum to geometry ; Dulejour exlioricd film to pcuc- 
tiate even into iu iandtuary. In Uiicf, he Drefeiftcd 

himtdf 
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himftir to flic AJiwlc'Ty Sc*irnres, into wliirli he w':h 
a<*niiiifd in i77| ; in that very Mhr jiiiliiicJ the 
AiHrM^res of lii^ aVooiatcp, by a paper which lu* pulilifh* 
cd relative to tlieYtr»)!ution of equations. 

From tlic I r'th Vt'nt!»ry tlie method of refolviiijir rqna- 
tioiirt of the four fiM depjees has been known, and lince 
that time the jrenora^ theory of equations has lectived 
great improvernenta. In fpite, however, oftheieccnt 
htboura of many great geometricians, the folutioiH of 
equations of the fifth dtgree had in vain Seen attempt 
ed. Vandcnnnnde wished to coiifolidale 'his labours 
with thofe of otln r illiiftrioiis anal)lfR; and hcpropofcd 
a r.ew theory of equations, in which he fetma to have 
made it paitirularly hia bufincfs to fimplify the methods 
of calculation, and to contract the length of the /orM///^f 
which he ('onfideicd as one of the greateii diilicultica 
of the fubjec^f. 

This work was quickly followed by another on the 
problems called by geometiiciana probhtns of ftuation* 
It feems to have been the dettiny of VaRdcimonde, as 
well ns of Fontaine, who full initiated him into the my- 
ftcriea of mathematicul fcicnce. to labour frequcirly up 
on fubjtAs already handkd by tl*€ greateft mafUr . fn 
h;s firll memoir he had fteited, lb to fpeak, in coinpe 
tition with La Orange and Fuler ; in his fecond, with 
filler and Leibnitz. This ia(t was of opinion that the 
analylis made ufc of in his time, by the geometiiciaiis, 
was not applicable to all queilions in the phyfical feicn- 
CCS ; and that a new geometry Ihould be invented, to 
calculate the relations of polhitins of different bodies, in 
fpace ; this he called ^^e<fme/ry rf /lituifwti*. Excepting, 
how^ever, one applicHtion, made by Leibnitz himfelf, to 
tlje game of folthnn^t and wliich, under the appearance 
of an objedl of curtofily* fcarccly worthy the fublimity 
and iifefulnefH of geometry. Is an example fot folving 
the mod elevated and important quell ions, Euler was 
the only one who had pra^^^lifcd this geometry of 
fit nation. He had refoited to it for the folulion of a 
problem railed the cavalier ^ which alfo appeared very 
familiar at firll fight, and was alfo pregnant with ufc- 
fill and important applications, *l bis problem, with 
the vulgar, conf lied merely in running through all the 
cafes of the chtfs boat'd, with the Ini^hi of the game of 
cfcefs 5 profound geometrician, liowever, it w'as 

a preccilent for tracing the route which eveiy body 
muft follow, whofc courfe is fubmitted to a km^wn law, 
by coufortniog to certain required conditions, through 
all the points difpofed over a ipacc in a preicribed or . 
rVer. Vandermonde was chiefly anxii^us to find in this 
fpecies of analyfis a fimple notation, likely to facilitate 
the mtking of calculations ; and !u gave an example of 
this, in a fiioil and* eafy fidulton of the fame piobkm 
of the cavalier, which Euler had rende •* J famous. 

His tafle for the high conception', of the fpeculative 
fciences, as blended with that which the 4 ttwr fatrU 
naturally infplrcs for objects immediately nfefiil to fo- 
ciety, bad Jed him to turn bis thrughts tov^ards per- 
^fcC*ling ^hc a^ts converfant in weaving, by indicating a 
ittanner of noihig tht points ih'^Migh which are to pafs 
rile thrcadi* intended to form the lines which terirunate 
the fiirface of different tegular bodies; accordingly a 
trreat part of the above memmV is taken up with this 
fubjc^l. 

Ifi ilie year •following ( t 772 ) !k printed a thiid me- 
moir ; in vihich he traced* out a new path for gcomc- 


fcr*i, liifcovrrirg, by Icarn^'.l an,*lyllc,i! rcfc^.r^hcs, Irk r 
Ji'f/iitl qija]itin\s of a new Iptc ^tJ, ll.cwiiijj if;e fVqu.J.i 
of which tlu tc irr^u.t^cnis arc the fi lm, O' ih., lum, f-nd 
pointing out a ihrcii .i?id gj^ncral tnc‘*w!u>d of m.ikuig iu 
them all the pr^fftLle u durt'orii. 

Jii the lame yea«- a} [Halted his work on the L linilm- 
tion of unknown C^i?ntitic‘i in tlgcbra. This climi- 
ration is the art of brnging bach Lhofc equations v\li Vh 
inchide many unknown quanrnics, to equation^ vviiii h 
only contain one. The perficbon of refcurcln-s in tliis 
art would confiil in obtaining a gencial and n-riKuhr 
formuhi of elimination in a form the moil l<>hc«u aiid 
convenient, io which the number of equations .md linrir 
degrees Oioiikt be ileligntd by imktti min -tc !e;i .* s. 
Vandermonde, while he con fid' re .J the g* nic»C'’. sc- 
lY dillant fiom this point, had foirv i.linip i .\ ;’4»Ti- 
biliiy of reiichiig it, and propoJttl tome in.w iii • -.Js 
of approaching nt fucr it. 

In iTyS, lie pufonted, In nnr ('f i!ic pnlJi, 
of the Academy, a new fyllcm of \\ :'''Tii)r»\ , •.* Imco i'o 
detailed more lidly in anollicr pul.lw- ' rtii.j.. . ( -s-j. 

Ill this fylieni, Vaiulci nu/ndc rtflin t- *!;• 
ccediiig adopted u: iil Ins liuK, ti- imi. » inc p. I si 
wlib'h thus become ell 'hi. II a w III I fh *: .i 1 »i.: ! , 
muficians. Thefe two gtiic.al iid, . i ni. » tht lu -- 
ceifion of according iounds iht (nh^s '>11 ih. i 
mentof the patis, depend iheii.ii Ives t.ii ■ 1 n.r- l i •- 

vatcd« which accoiding to ViindtinionJc, uiig.ht luiuL* 
the wJiole fcic nce of harmony. 

By the publicaiion wo»k, he riti.T 'ftorilv at- 

tained the end he had ptopofi d lo liiinlcll‘, and o* i n’: cJ 
the fuffrrgcs of llirec gu at nu n, icp’ t Irntaiivcs, fo to 
fpiak, of the ihrtc gri. t fchools of Citunuiiy, Fiance, 
and Italy ; (fliick* Fliilidvv;, am' I'ici ini. 

. With thefe hbours, intcr.'Tiiiigltd with ficqiicnt p’- 
fearches on the meclnnic a- is, as well as on obj'-tt> of 
political economy, the altciuitm of Vat.dt rncjndi \s a*, li- 
ken up; v/lien, July i f ilie vonv 01' lihriLv it- 

foiiiidcd over the uholc linficv’ «;1 r’lincc, aid tn IdcO' 
ly all the ihonghtH, as will a« all ihc’ allcvtions, i^f Van- 
clcrmoiidc, were cngii>cd 0:1 the liJe of wii.it lu* c-illcd 
liberty. 

lie became fo fniions a di;moi rare, fo miirageous an 
CRCiny to every thing eftubliflu-fi, tliM lu coutima' n 
the abolition of the Ko]i?1 Ac.idcin), of wluch be had 
been fo ambitious of bctoming a nu' ubei, and iiilociared 
himftlf cloltly wdth Rob-tpii ric, Mimi, and tin u*lt of 
that atrocious gang of villa. n^, wlio covcicd Fiance witfi 
ruins, with fcaftol 's, and with bhx'd. This part f)f 
Vandermonde’s liiilory is liippreflid by hi;, cidog.fi 
]-acepede, becaufe, forfi-olli, dnlcnflions on ^-n! tu.ii t.pi* 
tftons ought not, in his opinion, to be aciiiiiited into he 
{aii6fuary of the fcicnct:. 

In that fiin^luaiy he did not long rema’n. Soon af- 
ter his atrocities, he was att.'.ckcd by a ditordtr in ais 
lungs, which aimofl l;.klng aun.y his breath, manlfdicil 
itfiir by R^lanning fyniptoius, and c.>itda6ler1 h.in b;. i.i- 
pid Heps to tlie tomb. He died in the end td the v*Ar 
1795; .1 ill iking irdlauce of the wuywsrd vj\)K net: of 
the human mind, which even the love of fcitnee could' 
Tior. keep at a diflarce from tumuh arc! 110*021 

VAKENIUS (Beriiaid), a learned liutcli 
pher and phyticlan of the i7!li c.niury, wli > wuh author 
of the bi 11 iT'ythcnnal’cal trcatile '..ri i I'lUtl, 

Ci'c^rapi'ia Uniihrfalis^ in qua uJf Wiionc^ ^iiicrah^ V'" e///- 
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j Varitblc rt\exprtcantur. ThU excellent work has been tranflated 
Variul* languages, and was honoured by an edition. 

Vaccina* impTovemcnls, by Sir Ifaac Newton, for the ufe 
■, of hifl academical ftudents at Cambridge. 

VARIABLE, in geometry and analytics, is a term 
applied by mathematicians to fuch quantities ns are con- 
fide red in a vatiable or changeable Hate, either Increa- 
fiiig or decrtafing. 'llius the abfeifTes and ordinates of 
ail cilipris, or other curve line, are variable ipiantities ; 
becaiife thefe vary or change their magnitude together, 
^ the one at the fame lime with the other. But forae 
quantities may be variable by themfelvcs alone, or while 
ihofe connedlcd witli them are conltant : as the abfciifea 
of a parallelogram, wliofe ordinates may be coniidered 
as all equal, and therefore conllant ; alfo the diameter 
of a circle, and the parameter of a conic fc£lion, are 


ter It has undergone the modification v'hich I (hall pre- 
fently fpcak of), which bears fo ftrong| a rcfcmhlanceto ^*^**0* 
the Imall pox, that 1 think it highly ^ probable that it 
may be the fource of that difeafe. * 

** In this dairy county (Gloucef erfhire), a great 
number of cows are kept, and the Office of milking is 
performed indifcriminatcly by meif and maid fervants. 

One of the former having been appointed to apply dref- 
fings to the heels of a horfe alfcdlcd with thegrraf, ., and 
not paying due attention to cleanliiufs, incautioudy 
bears his part in milking the cows with fome particles 
of the infedtious matter adliering to his lingers. 
this is the cale, it commonly happens that a diieafe i» 
communicated to the cows, and from the cows to the 
dairy maids, which fpreads through the farm until moll 
of the Rattle and domelllcs fed its unpleafani confe* 


t'onjlatu^ while their ubfeiffes are •varlMe. See Flu x ions, 
£nryrl. 

VARl 'iTlON OF Curvature, in geometry, is ufed 
for that inequality or change which takes place in the 
curvature of all curve*' except the circle, by which their 
rurvaiuTc is mvjre or lefs in difTereut parts of them ; and 
this variation cuiiftitutcs the quality of the curvature of 
t any line. 

Varlo’a: V ARIOL-Ai Vaccin A:, or Cow*poxy is the name 

conunonly, ihoiigh, as fn:c people think, improperly, 
111*010111^- ^ lingular difeafe, which, for two or ihtee 
rcilhiic, yean, pail, bus occupied a great (liarc of the attention of 
medical men. It has been many years prevalent in £[>me 
(.f the great da*ry counties in England, particularly 
( iloiK.ellerrnire ; and it has been long under flood by 
the i'atmerH and others in thefe counties, that it forever 
txcmptc all perfons who have been infc£Ud with it 
fr<’m the contagion of fmall pox. 

It is very furprifing lh:\t, though they knew this 
fa£t, and altlu.ugh no per Con had ever been known to 
die of the cow pox, they never thought of having re- 
i'DUife to a voluntary infe^lion of this kind, In order to 
free iheinfelves and their families from the pofTihility of 
hcihg iofciiiltd with the variolous puifon, which f<i often 
]>Mjves mortal. In one cafe, indeed, communicated to 
Dr ihiirfon by Mr Downe of Bildport, the experiment 
was long ago tried by a farmer upon his own perfbn, 
:iiid with complete fiicccls : But this only makes it the 
more v/ondtriul that his example fliould not have beeri* 
folio u’cd. 

And in ^^c In the town of Kiel, however, in the duchy of Hol- 
du'hy ot ftein. where the difeafe is faid to he w'fll known, as fre- 
HulUcin. affedirg cows, we arc told that children a'^e 

lomtlimci inoculated with cow-pox ( Dh finHrn)^ with 
a viw to p''ef<.rvc: their beauty ; but that the people in 
the country do not like this inoculation, becaufe they 
3 pieteui that it leaves behind it fevcial diforders. 

VarciMc With tlufe exceptions, Dr jenner w?fc’ the firft p^r- 
i« Kul.i-ion introduced the vaccine inoculation; and to him 

1 )"' Dr Jen- public arc alfo indebted for the lirll careful and ac- 
licr. cUMie inveiligation of this inteiciiing fubjed. The 
following is his account of the origin and hillory of the 
^ difeafe, and of its chara 6 ^eriilic Tymptoms. 

On;!i:t of “ '1 here a difeafe to ’* Inch the horfe, (rata his 
thedfrak, di«e of domefticatioii, is fn qucnily fubjeti Tht far- 
^ ritrs have termed it Me It is an b.d-unmatlon 

and fwcUing in the heel, from wlilch iFues inattei poU 
feifing properties of a vc»y pccuhai kind, wbu'h Lems 
capable of generating a difeafe in the human body (af. 


qucnccsV*. ^JFh.is difeafe has o^trined the nnme of the 
cow pox. It appears on the nipples of the cows in the iti a; p^r.] 
form of irregular puflules. At ihcir lit (I appearance »ncc un tti 
they arc commonly of a palifli blue, or rather of a co- 
lour fomewhat approaching to livid, and are furrouncU 
ed by an eryfipeUtous infiammation. Thefe pu!lule 6 ,her. 
unlefs a timely remedy be applied, frequently degene- 
rate into phagedenic ulcers, whicli prove extremely 
troublcfome. The animals become incitfpofed, and the 
fecretion of milk is much leflened. Infi imcd fpots 
begin to appear on different parts of the hands of the 
domefiics employed in milking, and fomrtimes on the 
wrilis', which quickly run rm to fuppuration, firii aflu- 
ming the appearance of the fniall velications produced 
by a burn. Mod commonly they appear about the jointa 
of the fingers, and at their extremities ; but whatever 
parts are affeded, if the fituation will admit, thefe fu« 
prrficial fuppuratiors put on a circular form, with their 
edges more elevated than thetr centre, and of a colour 
diiTantly approaching to blue. Abforption takes place» 
and tumors appear in each axilla. The fyftcm becojiiea 
affected, the pulfe is quickened, and (hivcnngs,'*witb 
general lalfitiidc, and pains about the loins and lindui. 
with vomiting, come on. The head is painful, r.nd the 
patient is now and then even affeCied with dcliriunH 
Thefe fymptoms, varying in ibcir degreea of violence^, 
generally continue from one day to three or.fuur, 
ving ulcerated fores about the heiHls, whiej^, from tb^ 
fcnlibiiity of the parts, are very t rouble fomeT^Sid com* 
monly lieal flowly, frequently hi coining pha^edeaicr 
like ihofe from whence they fpiung. The lipf, noC* 
trik, eyelids, and f>ther parts of the bony, are (bmetimea 
nifeCUd with fores ; but thefe evidently ariie from them 
I>eii)g needlefsly nibbed or fcratched with the p^tirnt^a- 
infewttd fingers. N«> eruptlo.n» of ihe (kin havc^folloaro 
ed the decline of the fcveiKh fyinptomain any inftance 
that hsH come imder my inrpc£tion,.oiie only excepted i 
and in this cafe a very few appeared on the atm^ : they 
were vesy minute, of a vivid red colour, and Toon died 
away without advancing to maturatioA ; fo that 1 can- 
not determine whether they had any conneAioo with 
the preceding fymptoms. ^ 

Thus the dikaie makes itsprogrefs from tfie horfe 
to the nipple of tlie cow, and fiom the cow Co the hu- 
man fubjeA. ^ 

** Mot hid matter of various kinds, when abforbed in- |t« fing 
to the fyl^eiii, may produce eutfis in fome degree fimi-rity, 
lar; but what render'* the cow p.>x virus fo extregiely 
Angular is, that the perfon who lias been thus affe^*d 


IS 



A R L 74* ] V A 1C 


i^arinTff for fvcr after forufe from the infe^ion of the fmeU- 
Ifwcina;. pox ; neither expffurc to the variolous effluvia, nor the 
infertion of the mtter into the (kiu, producin|;^ this 
, - dillcmpcr. \ 

‘hou«h it ‘ It is neceflaTj to obferve, that puftulous forca fre- 
quently appear i‘p(^taneuufly on the nipples of cows ; 
nie« con* inltancCH have occurred, though veiy rarely, of the 
*l*th tr- hands of the fervauts employed in milking- being aiFc(it- 
her liif cd with foren in confequcnce, and even of their feeling 
an iiulifpol'.tion from abror|)tion. 'rhefe pulhiles are of 
a much n.ilder nature than thofc which ariic from that 
contagion which conftitutes the true cow-pox. They 
are always free from the bhiiih or livid tint Co confpicti- 
DUS in that difeafe. No eryGpelas attends them, nor 
do they (hew any phagedenic difpofuion, as in the other 
cafe, but quickly terminate in a fcab, without creating 
any apparent difoi-der in the cow. This complaint ap- 
pears at various feaions in the year, but moif common- 
ly in the fpring, wlicn the cows are hrli taken from 
their winter fuod and fed with grafs. It is very apt to 
appear alfu wheri they are fuckling their young. But 
this difeal'e is not to be conhdered as fimilar in any re* 
fpe^t to that of which 1 am treating, as it it incapable 
of producing any fpecihe effedis on the human coniiitu* 
tion. ' However, it is of the greateit conicqueiicc to 
^int it out here» left the want of diferimination fliould 
occafron an idea of fecuiity (rom the infetlion of the 
fiiiall-pox, which might prove dclulive/’ 

Dr jenner adds, that the a6five quality of the virus 
from the horfe’s heels ts greatly tnurcaied after it has 
aded on the nicies of the cow, as it rarely happens 
that the horfe MtttCki his drefler with fores, and as rare- 
ly that a milkmaid cfcapes the iofedton when (he milks 
infecled cows. It ii moft active at the commencement 
of tlie difeafc, even before it has acquired a pus*]ike ap- 
pearance. Indeed the Dodor is rather induced to think 
that the matter lofcs this property entirely a» foon as it 
is fiffreted in the form of pus, and that it is the thin 
darki(h looking fluid only, oozing from the newly form- 
ed cracks in the heels, limilar to what fometimes cx* 
udes from ery ii^clatous bliftcre, which gives the difeafe. 
Vly is led to this opinion, from having often inferted 
pus taken from old fores in the heels of horfea, into 
(cratches made with a lancet, on tlie found nipples of 
cows, has pr(;duced no other cifeci than Ample 
inflammation. 

He is uncertain if the nipples of the cow are at aQ 
times fufetptibie of being a6\cd upiio by the virus from 
the horfe, hut rather bifpe^ts that they muft be in a 
(late 'of predlfpoAtion, in order to eu Cure the cflcfl. 
But he thinks it is clear that when the cow pox virus is 
once generated, the cows, when milked with a hand 
really infedled, cannot reflft the contagion^ in what- 
ever date tlieir nipples may chance to be. He is alfo 
doubtful whether the matter, either from the cow or 
the horfe, will affefl the found (kin of the human body ; 
hut thinks it probable tliat it will not, except on thofc 
paits where the cuticle is very thin, as on the lips* 

• At hhat period the cow-pox was firft noticed in 
Gloucefter(hirc is not upon record. The oldctt farnuit 
were not uiiacqaainted with it in their earheft days 
when it appeared upon their fiiitns, without any deviap 
lion from the phenomena which it now exhibits. Its 
coqnc^Iion wi^h the ftnsll pox feems to have been un 
known to them. Probably the gene^ introduftkm pf 


inoculation fir ft occafioned the difeover^*. Df jenrer Variolan 
conje^urts that its rife in that ncighboiirhond may nftt 
have been of vei^ remote date, as the pradllcc of milk- ’ 
ing cows iniglit fotmtrly have been id the hands of * 
women only ; and eonfequeitiiy the cows nrght not in 
former limes have been cxpo'‘cd to tlie contagious niat* 

Ur brought by the men feivanis from the htcls*of 
horfrs. He adds, th^t h knowledge of tlic fourcc of 
tlie infcd^ion is new in the minds motl of the farmers, 
but has at length produLfd good cunkqnenccs ; uiul 
that it fierns probable, from the precautions they aru 
now difpoitd to adi>j)t, that the appearance of tbe cow- 
pox in that quaiUr may either be cnluely txtinguifhcil 
or become exirernely rare. 

“ With refpa'*! to the opinion adduct’d (Dr Jormer ob* 
ferves), that the foiirce of the infeftion is a peculiar mor- 
bid matter arifing in the horfe; although 1 hive not (fay^i 
he) been able to prove it from actuil experiment. c?om- 
dudled iminediauly under my own eye, )fl tlic t\i- 
dence I have adduced appears to eiUbhni it. 

** They who are not in the habit of coudiK^tifig c.x- 
ptri nents, may not be aware of ilic coincidence of cir- 
cuinllances, ntctn'ary for tlicir bein;,^ man^'gtd fo as tM 
prove perfcvS^ly dtcilit'c ; nor how often men engaged 
in proftfiloiiRl purfuir.s are b'ahlc to iiitenuptio* !,. wliich 
difappoiiit them almoii at the infiant of their bting .n*- 
compliflred ; liowevcr, I feel no room for hefiiaiiou rt-. 
fpe^ting the common orii^iu of the difiafe, bti:ig well 
convinced that it never appears among the cows, except 
it can be traced to a cow introduced among the gtnci vl 
herd which has been previtmily infeded, or to an in- 
fcfked fervant, u^lcfs they have been milked by fume 
one who, at the fame time, has the care of a boric af- 
ieded with diftafed heels. 

The foUowr’ng cafe, wliicli we alfo quote fiom Dr 
Renner, would (eem to (hew that not only the hetl? of 
the horfe, but other parts of the body of that animal, 
arc capable of generating the virus which produces the 
cow- pox. 

“ An cxlenfive inilammatlon of the cryfipclutoiis 
kind appeared, without any apparent caufe, upon the 
iip|)er pan of the thigh of a fucking colt, tlie projjcrty 
of Mr Millet, a fanner at Kockhampron, a village near" 
Berkeley, i he inflammation continued fcverdl weeks, 
and at length terminated in tlie formation of three or 
four fmall ahfceircs. The iuHamed parti were foment- 
ed, and drtffirgs were applied by tome of the fame per- 
fons who were employed in milking the cows 'i’he 
uiunbcr of cows miikcd was twenty tour, and the whole 
of them had the cow-pox. 'Hitf milkers, confiiling of 
the farmer’s wife, a man, and a maid fervant, were in- 
feded by the cows. The man-fervunt had previoufly 
gone through the fmall pox, and frh but little of the 
cow-pox. The fervant maid had ibme years before 
been in&ded with the cow-pox, and (he alio felt it now 
in a (light degree : but the farmer’s wife, who never 
haa gone through either of thefe difeafes, felt its cflfeds 
very feverely. "rhat the 'difeafe produced upon the 
cows by the colt, and from them conveyed to thofe 
who milked them, was the frue and not the furious 
cow-pox, there can be fcarcely any room for fuipicion ; 
yet it would have been more completely fatisfadory 
bad the effeds of variolous matter ^eii afccitained on 
the farmer’s wife ; but there was a peculiarity in her 
fituatioQ which prevented my malung the experimetit.’’ 

Sublequenk 
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y;ir» ’r fvi’ niulH^TR have tm)1 hc^n all tlifpofLvJ. to wa^, that a previous criavk of fiv.dll-pox did not pre* 

\ ac. I 'V K r,ner^fl opi n«»n th^t ll.i*; flllL.ife tUviv'\. its vt fit a fiU'Utpi.'ni atut k iY coiv poll; aitd the fvcond 

<^rl;^in from the gtcale in lit)'!**.*-.. We h ive let!: the wns perhiips {Hll more. AoncYi’ulf lEai the cow pox 
J>' jViiPcr’ bindelf allow that lir h«s tiol Ineii able topiave vinisj alrl»ungli it it.i»drri*l the con{lAnit)ii unUiictpti 

I), p .:i ■■■. it ilccifivily by cdbnil tKpenmei’ts ; and to tti'.iblilli a bic of the fmall r x. fhou!d ncvcitlXldh h ave it uii- 

fVth«'?iV to all analogy, |>erhaps no we.'*Ler evi ‘clifiigec! wiili ulMecil to its own ajjftion, for that the 

«-a!c 1 n- dence oxight to be admitted. The onlv other ht'llial fani» peiloii ia fulccptiblc ot repeated attacks of the 
tiovcrifd, difo!dc»* with which we arc ac<]uaintcd» winch is ca cow-.y.»x. 

pahlc of !)cing communicated by c<Hit.».g{on to the hu Y'lwfe opinions have been fubmitted to the teft of 

man fpccics, is hydrophobia : but litre the difordcr ia very extctifivr experience by a variety of (iitelligent 
the fame in man as in the animal from which he derivta p»-a^titMiU’r8 ; and we think there can now be little doubt 
it ; i-.ikl the analogy holds good in the oropagaiion of that the two hdl are erroneous, while the truth of the 
the vwceine difeafe from the cow to her milker But firft has been cltabhfhcd by an immenfe body of incon« 
th?r the difeharge fiom a local difeaic in the heel ol a Irovcrrible evidence. ' 

(lm\ild be capable of prodiicirg a general difoider The opinions that a perfon who has had the fmall- 
i(i the coiittiiutioli of a cow, with fymptoinR totally dif- pox may afterwards have the cow poX) and that the 
let cut, and that this new difeafe once produced {hoiild fame perfon may have the cow pox more than once* 
liC Cf'jiable of maintaining an uniform cintadter in the probably arofe from the dill inftion between the local 
c<»*.v in man, ft rms a nmeh greater departure from tlFeds of the vaccine viiua, and the general difordcr of 
ife (Mdinaiy pfocccdir.g of Naune. We artf very far the conftitution not having been fulBcicnily attended 
fnun ^'tying that this is impcjlTiiile ; for little indeed do to. It ia generally admitted, that in the inocubted 
ivc kn(»w of what Nature can (^r cannot do. All we fmall pox the local affedlion may go fo far as that a 
ru-.-'n to iry iii, ihr.t a fadt fo very extraordinary ought pnttiile (hall arife on the part, containing matter capable 
nor to he liadily adinitteth of communicating the tine fmalhpox toothers, and yet. 

In Holliein, wc are told that the farmers do not if no general affiAion of the conilituiion takes place, 
know of any n lotion exiilir\g btlween the greafe and the patient is not fccure from the diiorder. In likr 
the cow pox, at It all a peifon who refided three years manner, there are cafes upon record which prove that a 
ill that country never heard of any. lliis, however, is perfon may, after having had the fmall pox, have a local 
ccuninly no proof. The lame communication which affedlion produced by inoculation, in which true vario* 
conrams this remark (a letter from Dr Dc Carro of lous matter (hall be formed capable of conununicating 
Viiima to Dr G. Pcarfon) adds, ** that in great farms both the local and conltkiHtoual fymptoms of fmall* 
men ilo not milk cows, but that in the fmaller ones pox to others s Ht^d ourfest when mdeh expofed to va* 
that happens very often; that a direafe of hoi fes, called riolous contagion, often have, an eruption refembling 
fNduIt (true German name for jrr€a/e,)y is known by alt fmall-pox upon fuch piu*ti of theif (kin as have been ex* 
iVud'e who take care of them ; that old horfes patticu* poi'ed to the atUon of the virus, thonrt they have for*, 
brly, attacked witli the mauke, are always put in cow’s* merly undergone the difeak* Yet there is probably 
JlahleH, and there arc attended by women ; and that it no perfon at this day who will go fo far as to alfert that 
paiticulaily in harvcll that men in fmall farms milk the fame perfop can have the fpecific variolous Mrer 
cows.” It mufl be allowed, then, that in this fitua* more than once. .. 


' I ii)n, fiippofing Doctor jenner's opinion well Bmuded, 
the cow-pox was naturslly to be looked for, and here 
accoidingly w^e find it. The queftion is certainly of no 
real utility, «nd therefore it has very properly been lefs 
attended to than other points refpening thb difordcr 
which lead to impoitant practical conclufions 

Of all the queltions which have arifen relative to the 
cow r.dx, there is none fo intcrclling, and luckily there 
is none which has received fo full a difeuifion, or ibCap 
ti^faeIoly an anfwer, as the one we are now about to , 
conlider. A'-c tliofe perfons who have once had the 
cow-pox clTeduaUy and for ever fecured againft the va* 
riolous contagion ? 

'ATrtvi')Ufi publication, was decidedly of 

Btraik of opinion that a previous attack of this difordcr rendered 
thi- difcafi the human body for ever unfufceptible of the variolous 
rendcis he btfidcH the tiniverfal popular belief in the 

fufi^miblc countries where cow-pox is known, he brought . for* 
nf fulaU- ward a number of cafes in fuppon of his aflertkm. By 
I'uz. fome of thefe it appeared that perfons who had’ been 
aifcclcd with the cow- pox ahovt twenty of thirty years 
befoic, continueu leciire againfl infefrion, cither by the 
effluvia from patiepts under fmall-pox. or by inoctila* 
tion. But along with this opinion he entertained Other 
two, which; to many pe\>plc, appeared fo furprifiog as 
to take away all credit horn the former. The lirft 


The cafe feems to be precifely -the fame with refpeft 
to cow-pox. Doctor Peanon and others have inoculated 
a number of perfoqa after they hjwe liad the fmUiU-pox 
with the. vaccine ’‘viroa, and have produced only the 
local afie&ion ; and by the lame teft it is aicertauMd 
that the iamc t^rfon cannot more than.oticMBwc the 
contUtutioDal tymptoins of the cow-pox, .Dr Wood* 
vtlle indeed tells ut that bet has (een one. cafe of ge* 
nuinc cow*pox pufiule abd. fpecific fever in a.conllita* 
tion which had prtviobfl/ fuSered the (maU^poxA .There 
can be no higbes authority on this fubjed tban that of 
Dr Woodville ; and if he bid actually ften his patient 
in the fmall pbx as Wll a« the cow pox, we (hoiild have 
admitted this Angle cyte as compl^dy decvfive of the 
quelUon. But the only evidence of this perfon having 
had the fmall-poxvis the aflertion of the patient that be 
had it wkn 0 ebUd* This we can by no means fuftain 
as coDclulive in oppofiHon ' to the Doftor^s ow'ti expe-* 
rience, as well as the experivnee of Dr Peirfon. 

That the ifiilkers are lohjc^i to re{>cat«d attaeks of, 
the local fymplDmB of cow pox, whethtr they have tiad 
the fmall pox or now k certain. In the cafe of the 
farmer’s fervants at -Rockhampton, which wc have 
quoted above from Dr Jenner, one of whom hadpre** 
vtoufly uiidergoof the fmallpox,. and the other the 
cow'pox, and both of’ whom werc' afterwards infeed 

by 
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Variof* !>y the coiv pox k ^ it fecnfis rcafonablc to able for producing^ putrcfaAkm in it. This mat^rj VanV^ 

Vaccir.'^ conclude that ilk local I'ympto na only were prefent In when inferted, was found to produce inflatntnatJon, fwcil. Vaccin*. 
iht hil attack. IVe may at the fame time obferve, that inga of the axillary gUuds, fever, and fomtiimca enip- T“ 

In a c 'fc of this «ind, where a very painful ulcer is pro tioiw ; but not of the true variolous kind, as patients 

clncid in a very fJnlible part, this may probably be at- thus inoculated were found Hill furceptibk of the fmall- 
teneVd by an increafed fiTqutncy of pulfc ; yet if this pox contagion. It is fiirely a poflible fuppolxtion, sho^ 
has not the fpecific marks of the cow pox fever, we meiily a coiijcd^nre, that :hc vaccine matter in Mr Ma- 
f' oulij nor fay that fuch a perfon has llie ciiforiler con- lim’s cafe had undergone fome fucli change. 

11 ftiiutlonally. The cafe however, is in feveral refpedts an interefling 

Succtfsof ‘ With refpi\‘l: to the principal propofiifon, that the one. As it h^s been fu'^pofed that variolous contagion, 

yacesne fp^cific fev».r of cow-pvix renders the conHitutlon iiO' communicated in the form of exhalation d lea not af- 

fufceplib’c of the variolous fever, we- think no doubt fed the conlUtut Ion in Ids than fourteen or fifteen days, * 
now remaiiiN. Above loco perfons who have under- and as the vaccine matter, communicated by inocula^- 
g<Mie tlie V iccine inoculation have been afterwards itio- tion, produces Its fpccitic efftds fome days ember, it 
ciliated with vaiiolous* matter, which has produced no has been fuggefted, that wherever a perion has been ac* 
other than l-)cal efleds. Bdides thefe, 'there have been ddcntally expofed to variolous effluvia, we IhoiiKl eii* 
a viU nnniher inoculated by private praditioners in dif- clcavour to anticipate the fmall-pox by immediately ino- 
ferent pans of the khigdcnn, thcrefultof whicli has not culating with the vaccine virus. But if there be no« 
been reoorted. But wc may fafely ftippufu, that if any thing falacious iti the above cafe, it appears that this 
one of them had afPoided a conchuion oppoftte to the meafurc would not Hop the progrefs of the fnall pox, 
one now generally admitted, it would have been com- but that our patient would incur the addillonai danger 
muiiicated to the public. of having two difeafes inllead of oj.e. , , 

We hrmft not, howtvrr, conceal one feeroingly well At all events, it mull be allowcr! that this child liadP'o’ahlv 
aiitlienticuted cafe wliich has lately occurre*^, and which, been infected by the fmalbpox before the vaccine mat accouuteil 
io far as it goes, certainly militates agaliili this couclu- ter had begun to pwiluce its fixxiHc eflcds, anJ pio^^^’*^* 

?lof», and which, wc doubt not, will be eagviiy* caitght bably even before the inoculation. Thus the irnall-pox 
at by the opponents of the new prc''Atce. • We qmite may be conlidered jjs having begun befi>rc thecow pox; 
it from the Medical and Chiriiigrcal Review for Sep- and though we fliould be forced lo allow that, mauers 
Umber iSoo. - being iliiis fu uated, the latter diforder could not pre- 

A feem ng- ** Mr Malim, furgeon of Carey Street, London, ino- vent the farther progief*. of the forintr, it by no means 
ly wed au- culated a child,, two years and an half old with vaccine follows, that wlieu the cow p<>x has tairly run its courle, 
matter procured fiom 'IV jenner. On. (he third day the conllitution is lllll iufcoptible of fnudl pox. I'hc 
ctp 1C. I, luflicinlt marka of* the aflion of I'nc virus, two dl&rnfcs mull have exilic I in this parient at Oie 

and from ihiVttmc to the end of the dileafe the local fame time, though the one was in a latent Hale during 
sffc^lion proceeded re^uhily and without ioterruption. active Hagc of the oiheT. 

On the Eighth dsy tlM clnld complained of headache This foliiary cafe, then, is by no means conclulivo, 
an<^ckr.en< ; h«id a quick puKe, white tongue, and in- and certainly is not fuihcicnt to outweigh the tmuKub 
crcai^d heat, with an enlargetmnt and tenderoefs in the .mafs of concurring evidei ce which is oppolUl to it. 
axith, 'I hefe fyinptomh .^bfided in the courfc of the Wc proceed now to another highl> import \ut biancli \ 
next day, and the cbiM remained well till the twelfth, of our fiibject — the t*oin,niifon oi the advant.i.p-s and ..f fh,E 
when it h^d a very fev<*re attack of fever, fucceeded, difad van tngw of the two dircafes, with a view to tlie 
the foifowihg day, by au irruption ; the appearance, prafbee of inoeiiiatiou. ' 

progrefs, and termination of which, left no doubt in the NotwiihUanrllng the iimnenfe number (.f cafes \n 
minds tff feyera!' eminent pi adlftioners of its being the which the mocul'ui.Mi of the cow-pox his betn tued, 
fittall jfWf' lliat it W 3 S really fo, his been ftnce^dcan- wc ure noi yet fully q.ial fic-d to appreci.ite the of 
ty proved by inocidatidn. There was a cHdd ifli of the new ptadice i bccaidc the diicalc lias varied very 
ill pox in the h‘*ufc at the itrtie the hiocldalion mSich iu feverity^ and cvvn in its rruiH rem.u kable lymp- 
cow-pox was perfbfmedi'* ' ' . ’ , toms, and that without any caufc which has yet bccu 

Th<* RevieWeTs'jnrtly remark, that the hiftoiy is dc difeovered. 

Etivc in not dcfii:biH|ji[ more mimuely the appearances Dr JennerS account of the difeafe give U 6 re?.fon to 
of the Inoculated parts at the different lUges, as w*ell as think that the locd affeClIon in cow pox was fe- 
ill not meVirioning the length of ctme that the m^itter wre than in the inocuUied frnslbpox; l int tii^ ftvrr 
had been taken' previous to being ufed. Doth .thefe tn this difeafe was iiev( < atitrr.ded with diui^ci'ous fymp- 
points arr/he more im!)iVrrant« as a fufpicion naturally toms: that tbofe (ymiKoms which r.ffiCt the puier.t 
arifes, that the local affedipn which fucceeded the vaa* with feverity aie entirely ficondary, excited by the irrU 
cin^^ inoculavion was not the genuine cow-pox puftuiet Utiug proceffva of inHamtnaCKm and ulceration : th?.t 
Ulit one of thejj^iiotis kind, 'which bad not the power the difeafe wa(i not attended with any trupiiou icieiiv- 
of deilroyifig variolous fiifceptibllicy. 'I'hc mv.tter hi- bling fmall-pox: and that the fore produced iiy the iiu>. 
ving h&n ftfinilhed by Dr jenner, no doubt, renders eolation was apt to degenerate nno a very iltiiieirnig 
this rupjMifition the Icfs probable ; but if k was either phagedenic ulcer, which required to,be criate J w.'tb 
long or impropeily kept tfter k came out of his hands, .plications of a cauHic nature, of which iic tbuud the 
It mhy have andlet^tie uuinerial change* byr putrcfac- ungiieuium hydrargyri nitrati ilit moll ufduL . 
tiibMwWitllcTWife *AT)r jerfner mentions an tnffanee of Boon after Dr jt^niier’s pubiicstion, the atrention of 
a puadtitioner, who had been accuHomed to prefer vc < medical men was forcibly drawn to the iubjett i and fe- 
vamloidl lBiattce in a warm pocket ^ tifituatioa &yo.ur- wal eminent praciiiioucra in London, oanidulii ly !>- 

George 
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*Variol« Cijcorge Pcarfon, and Dr Woodville pliyfician to the 
Vaccin*. fmall-pox and inoculation hofptials^ immediately began 
to pra^ife the vaccine inoculation. The latter gentle- 
man Toon publlfhtd an accurate and candid account of 
the cfFedl of thin virus upon 200 patients with a table 
of the refoUs of above 300 cafes in which the inocuk- 
tion was performed. 

Arotnalies Itk very remarkable^ that in none of thefe cafes did 
ill the i in- the inoculated part ulcerate in the manner deferibed by 
jjpfiM ol the j)j. fanner, nor did the inflammation ever occafion any 
inconvenience, excepting to one inflance, in which ir. 
was foon fubdiied by the aqua lythargyri acetati. The 
general affedlion of the conflitution, on the oUier hand, 
thougli in a great majority of cafes it was very (light, 
yet, in fome inflances, was fevere. An eruption, ex* 
Biflly refembliiig fmall-pox, was, contrary to expe^* 
tion, a very common occurrence, and in fome the puC^ 
tules were not fewer than 1000 ; and although in thefe 
cafes the difeafe was ftlll unattended with fecondary fo- 
ver, yet the febrile fymptoms which took place from ^ 
the commence merit were coniidcrable, and even alarm- 
ing, aii fomecimes alfo happens with the inoculated' 
(mall-pnx. 

Dr Woodville fometimes inoculated with matter from 
the primary fore in the arm, and fometimes with matf- 
ter taken from the pnltular eruption; and it tpiiears 
from the table that a much larger proportion of thofe 
who were inoculated in the latter way had puftules 
than of thofe who were inoculated cither with matter 
immediately fioni the cow, or from the primary fore 
in the human body. There were 447 pntients in all 
iiKv. Ill'll cJ, either from the cow or from the primary 
fore; and of ihefe 241 had puftules, and 206 had 
none. Sixty. two perhms, on the other hand, were Ino- 
culued with matter from the puftules of ten differeitfc 
patienth ; anil of thtfc no fever than 57 had puflules, 
and i*r>ly 5 efijjaped without. Nor can it be faid that- 
tli'H diiproportion arofe from thefe to patients having 
tlu' diu-afc in a more virulent form than ordinary, for 
matter was alfo taken from the primary fore in 4 of 
the IQ. with which 48 wrre irroculated ; of whom 27 
had puftuleti, an I 2 1 had none : whereas of 9 perfons 
who were inoculated with matter from the puftules of 
thefe fame 4, only 2 efcaped without puftules. This 
obftrvation correfponds alio with Dr Pearfbn’s expe- 
rience. 

Although thefe eruptions have been met wkhby 
other pradiiioncrs yet they certainly appear very lare- 
ly in private practice. Dr Woodville, (or this reafod, 
eonfiders them, in a moie recent publicatiois as the ef- 
ol fome adventitious ciufe, independent of the cow- 
pox : And this lie fiippofes to be the variolated 'ittnoT- 
pherc 'of the hofpilal, which thofe patients were necef- 
farily obliged to infpire during the progrefe of the cow- 
pox infection. This opinion, however, does not feem* 
to agree wtU with his former remark, which, .as vSe 
have faid, is coniirmed by Dr Pearfon, that cruptioos 
rarely took pUoe, if care was taken to avoid mattsrfbr 
inoculation from fuch as bad puftules ; a fad that can- 
not be explained on fuch a fuppolUion. . Nckhtr i« this 
idea' reconcileable with what he alfo tc||s us, that the 
proportion of cabs ta the Imfpiral attend^ with puf- 
tules has been of late only three or four in a hundred. 

This change in the appearances of the difetb in the 
hands of'diflkrent praditioners and even of the fame 
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praditioner at different times, is one pf the moft unac- 
countable circumftances refpeding ftais Angular difor- 
der. There is fome curious information on this fubjed, * ^ 
contained in a letter from Mr Stroifttyer of Hanover 
to Mr Hannehmaun. ' 

This year (fays he) we have inoculated 40 perfons, 
ns well with the vaccine matter received of Dr Pearfon 
as with that from Dr Jenner ; all of whom underwent 
the difeafe properly. 

** Betwixfthe London and Gloucefter vaccine mat- 
ter, it appears to me there fubfifts an cifential difler- 
ence. The London matter produces frequently an 
eruption of fmall pimples ; but they difappear within a 
day or two at farrheit. Dr Pcaribn calls thefe emp- 
tians The Gloucefter matter has never produ- 

ced this eflFed here ; but frequemlj occafion^fd uiceraikm^ 
of the inoculated part^ of a tedimu and long duration / 
which the latter netor did** on account of which I lutw 
only make ufe of Dr Pearfon’s vaccine matter. The 
nettlc-fever-iike eruptions 1 have obferved feveral times, 
but never that fort of eruption, repeatedly noticed. in 
London, which fo much refembles the fmall pox*’* 

If thefe obfervatiODS of Mr Stromeyer fliould be con- 
firmed by the expeiience of others, they would go far 
to explain the difference which the London pradition- 
ers have found in this difeafe firom the account given of 
it by Dr Jenner, notwithftanding the abfence of the 
cTu^ion rtiembling (mall-pox at Htnover, We believe 
an interchiinge of vaedne matter has once or twice ta- 
ken place between London and Gbuccftcr(hire» Is it « 
fince that period that the erupuon has been tefs fre- 
quent at London i Dr Pearfon is inclined to fuppofe, 
that the comparative feverity of the difeafe at London, 
daring the firft winter,^ arofe rather from the difference 
in the haman conflitntion at the diffetcai fealbua of the 
year, than from any change in the ftate of the vaccinia 
matter. 

In comparing the degree of danger from thcftfecUfMorfaiky 
iation of cow-pox with chat arifing from the ioccjala^d 
fmall-pox, we are convinced that Dr I^iaiHTon greatly 
over-ratca the mortality in the latter difonter*^ ^c fop- hy the sft- 
pofes it to be no lefe than onO in aOo. Dr Il^cley,vocatem 
on the other hand, who is a viofentoijpohcnt of:tU vac-^^ 
cine inoculation^ affeits, that he baa tnocnbtfdi feverd 
thoufands with varioldiia miter, th £itr6ji^|a^ the 
Witt lodiesf wkhooj^ yver lofiqg a patients and that 
ievei^al oi:.er perfona,;.Whbfe he. knbWs, hioi done the 
fame, with, the feme fuq^ We arc afraid, however, 
that the experiiiincc of .aiher tnoepfelm doft.not^ifford 
fefevouicble a refuk. . We believe that ni tms country 
the morUfity ti, often oiccafioned by improper teeatnient ; 
and from coma^g the accounts Which we have: recei- 
ved from priditbnera of extend ve cxperiecca, auid' ua- 
dbubted veracity, we belie, ve that, where the' treatment 
is propet from tne bc^oning, the fymptpuis very rarely 
anfe to an aknning j^ht, and that the lOqitality ia 
not fo great as one m-ooo. And thia eftimate lieatly 
correfpotfdr with Dr IfiToodvSle’ii very great expcriencik 
It muk be allowed, that pattcntl ill anholjpitaiare fis(N 
je& to feme di&dvaota|^ which* may be avoided in 
priyat^e pradlice ; yct« out of the laft 5000 eifei of vt- 
rtdlo.a8 inoouhcion at die ipocuhtioii holpitai, prior to 
the pobUcatioa of ^ Dofiork reports, the mortllity 
did not exceed one in 6oo« 

NotwitbftabdiDg thk ftatemeut, howenr, wtapt liap- 

pr 
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py to fiyi that jhe danger in the vaccine direaCe ia ft ill The local tumor produced hy the inoculation ofHhe Varlofta 
tnurh Itfa, Dr f’earfon tell* iia, that in little more than cow-pox ia commonly of a difTetm appearance from 
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fix rronths aftrr •the new IniKiilation was introduced in 
to London* which includes the period at which the 
cow pox aflumtd the moil unfavourable appearance* 
2060 perfons at letft uvclerwent the operation ; of thrfe, 
one only a an infant at tlie hreadn under the care of l>r 
Wondvillcv died. In this folitary fatal cafe* the local 
tumor w'aa hut very inconfiderable : and^ t)ie eruptive 
lymptoms took place on the feventh when the 
child was attacked with hts of the fpaAnodic kind* 
which recurred at fliort intervals, with incieafed violence* 
and earned it off on the eleventh day after the cow- 
pox in«!tier had been infeded into itr. arm, and after -an 
eruption of about 80 pudtilcB had appeared. 

Since that time a much greater number, amounting 
certainly to fcveral thoufands, have been inoculated 
new i ocu with cow dox in different parts of Great Dritatit and 
on the continent. Among thefe, not one fatal inilance, 
that we have hea*'d of, has occurred. 

But even if thr danger to the individual from the fmall- 
pox and from the cow-pox were equal, there is an impor 
taut advantage to the public attending the latter, which 
we think would alone be fuflicitnt to intitlc it to a prefer- 
ence— It is not capable of being propagated by the ef* 
Auvia arifing from the bodies of pcrlin^ h infected with 
it. *1 here are m my fituations in which a prudent fiir- 
geon will be reftrained from inoculating with fmall pox, 
left the contagion (hould fpread co other people, who 
may be either prevented by prejudice from fubmitting 
to the operation, or in whom it would be obvioufly im- 
proper, from the circumftancea of sge, teething, or the 
prefence of feme other difeafe. Here the cow-pox vi 
riia may be fubftituted with great propriety. It is 
chiefly from'* thii quality that the cow pox bida fair to 
extirpate the fmall pox entirely. 

ij^a valuable property of the vaccine diforder is not, 
however, to be admitted without fome limitation. When 
k producea numerous puftules on the body. Dr Wood- 
ville tells os, that the exhalations they fend forth are 
capable of affedin^ others, in the fame manner-as the 
fmallpox» Two laftances of cafual infection in this 
way have fallen under bis obfervation. In one, the dif- 
eafe waafaere, and the eruption confluent; in the other, 
the diCflSc wasmild# and the puftules few. it has been 
remarked, that the inoculated cow pox is little, if at 
all, different from the difeife when cafually caught. 
Blit, ttri&ly fpeaking, the above are the only two cafes 
in which the dt^e has been communicated otberwife 
duin by inoculation. 

The writers upon this fukjeA are divided in opinion, 
whether the cow-pox and fi^l-pox ought tabe qonfi- 
dered as different difeafes, or whether they are fncittly 
varieties of the fame difeafes 

They certainly, notwitbftanding the ftrong analogy 
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that whicli is the confequence of iiioculution with va- 
riolous matter; for if the inoculation of the cow pox 
be performed by a lirnplc puiiAurc, the couf^'quenj lu- 
mor, in the proportion of three times out ot f ur, ac- 
cording to Dr Woodville, affumes a form completely 
chcular, and it continues circiimfcribcd, with its edges 
elevated and will defined, and its furfacc fl»t, tlircnit»h 
every ftage of the difeafe ; while that wh’ch produ- 
erd from the variolous matter, either preferves a prcii- • 
liar form, or fpresds along the (kin, aiui becomes angti- 
lated, or irregular, or ilishgui^ed hy niimeioiis vci’ciilx. 

Another dillirr^imi ilill more dccilive ami g'ClKraU is to 
be drawn from the contents of the cow pox tumor ; for 
the fluid here firmed very rarely becomes puntoim ; 
and the fcab which fuccrtds is of a h trder ttxtire. ix- 
hibits a fmoother fiirface, and dilFcrs in its coloui fioni 
that whicli is f rmed by the corcrclion of pus. 'riic 
appearances, however, are fometinies fo chaiig<^d, that 
they can in no refped bediftinguifhed from thi.fe whicli 
arife from the inoculation of fmall-pox. We may nlfo 
mention that the tendency of the fore in the inoculated 
part to degenerate into a phagedenic ulcer does noi oc- 
cur in finiU pox. 

On the other hand, the points in which thefe two 
difeafes refemble each other arc very remarkable. When 
introduced into the body by inoculation, they alTed the 
conftittition in nearly the fame length of time, and feem 
to be governed by nearly the fame laws. I'hey mu- 
tually deftroy the fufceptibility of the body for the ac- 
tion of each other 

Dr Pearfdu, who thinks the difeafes ought to be con- 
fidered an diftiii6\ fpecies. neverthelefs draws the follow- 
ing concluftons, as eftabliihed by experience. 

** That in certain conilitutions, or under the cirenm- 
ftances of certain co operating agents, //6r vat cine poifon 
produces a difeafe rejimblin^ the fmall prtx / and of courfc 
the pnftule in the inoculated part is very fiiffercnt from 
that of the vaccine pox ordinarily occurrin^t and (he erup- 
tions refemble very much^ if not exaffly, fume varieties of 
thefmdhpox: That in fome inftanccs thefe cujpuons 
have occurred, although the inoculated part exhibited 
the genuine vaccine puftule: (hat the matter of luch 
eruptive cafes, whether taken from the iriocuUud part, 
or Irom other parts, produces univerfally (a), oral lealt 
raerally, fimilar eruptive cafes ; and has not (he be- 
lieves) ^cn fceit to go back, by palling through difte- 
rent cooftitutions, to the Hate in which it pioduccs what 
is called the genume vaccine dtfeafe : 1‘hat eruptions, of 
a different appearfince from variolous ones, loinetimes 
occur in the true cow pox.** 

From thefe facts we arc ftrongly inclined to think They' are 
that the vaccine difeafe and the fniallpox ought mere-p' >ba>iiy 
ly to be confidcred as varieties of the fame di lealt ; and'^' ^ ^ **■**" 

- . - - » f Jig 


w differeoc wjlich fubfifts between them, differ from each other in we have little doubt that they both derive their origin 


liieA(i;i. fcveral ftriking ptiticukirB, The cow pox comes to 
jroan frqpi the cow, and is capable of being carried 
bdek from him to that animal. Similar attempts with 
variolous matter have failed : in this refped tb^, thefe 
two morbid poifona are altogether differcut, 

Suavb. VoL. II. Part II. 


ftom the fame Iburce. 

If Dr Jeiiner’s opinion, that the vaccine difeafe is de- 
rived ft ona the gretfcf were fully eftablifhed, we (hould 
be difpofed to olfer a conjeAure, that the fmalhpox^ in 
CQBiiug from the horfe to man, may have pafled thro* 
5 B fome 


(a) We have feen that t}r Woodvillc’s table contains a few exceptions to this rulcf though it ftrongly con* 
firms the general truth of the propofitlon. 
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VHr.ola- fomtf riiiliuil (.Afferent from tUj cow, an I may thuu have 
Vjcci' X jinJo'-jronc a tnodincation fnnilar to, but n,)t exactly, 
the fame with what place in the paflage of the vi- 
1 U 9 the con Utirion of the cow. 

bijr w?ih(iUt. having recou’-fc to this conjefturc, which 
ptrfc^tly ^ratuitoiiH, we arc of opinion that the varia- 
lions wliich have taken j)lacc in the cow pox within the 
lafl three ycirs are fufTxient to warrant a belief, tliat 
the iinall pox may have orij^inally been cxa:Uy the fame 
(lifeafe, even in the human coniUintion, as the cow-pox 
' is now ; but that in a fucceflion of ages, and from the 
operation of caufes wholly unknown to us, it may have 
been changid to what we now fee it. 

We (hail now concluJe this article with a few prac* 
tical remarks, which we hope may be of ufe to pra£U* 
,0 tioners who menn to begin the vaccine inoculation. 
Pra^Mi.Ml It is of tli«- utir.oll toniu|ucuce that the matter cm- 
ployed Hiould be the genuine vaccine virus. Dr Jen- 
ner points out the following particulars as fourcca of a 
fpurioLis cow-pox: 1 . That arifing from puliules on the 
iiipjdcs or udJcr of ilic cow, which puftulcs contain no 
fpecilic virufi. 2. From matter, although originally pof- 
fi fTiug the fpcoilic virus, which has fulfercd a decompo* 
iitioii, either from putr<fu£li(jn, or any other cniifc Icfs 
obvInii.s to the renfe'!. 3. From matter taken from an 
idccr In an advanced ftage, though the ulcer arofe from 
Ji true cow-pox. 4. I'Vom matter produced on the hu- 
tnan HnI i fiom the coutnfi of fome peculiar morbid 
matter generated by a horfe. 

Many hnve rcmaikcd that inoculation with the vac- 
cine matter is • more not to fail in communicating the 
irfeftion th.ui ulth vaj lolous m^.ttcr, efpecially if it be 
fuiVeud to dry noon ihclarcci before it is ufed. This 
does not feem to depend upon the virus of the former 
being more volatile, but upon its becoming more hard* 
y.Tid indifitjliiblc upon cxficcalioii. Care (hould there- 
fore be taken to moiilen it a confiderable time before it 

IS ufid. 

We have already noticed the danger that may arife 
from ir. I (hiking the loc:il cfl'eMs of the vaccine difeafe 
lor iiH iipo!i tlic constitution. To guard prafti- 

tioners again d this error, Dr Woodville makes the fol- 
lowing rein.mks : “ AA'hcn a coniiderable tumor and an 
txlcnlivc vcdinTs i.tke place at the inoculated part, 
w'lbin two or ihice nays after the iiifc6iiouB matter 
bits been applied, the f^iiliire of inoculation may be con- 
I dered as certain as where neither rednefs nor tumor 
i j the conrcquence. U'his rapid and premature advance- 
iwnt of the inllammatioii will always be fufficient to 
prevent the iiiociilator from mifluking fach cafes for 
thv)fe of efficient inocuh.vion. But there arc other cir- 
( imdlancis undir v/hich Miave found the inoculation to 
be equally incflc^lual, and which, as being more likely 
to deceive the iroculator, require his utmoft circum- 
Ipedlion and difcrimiiiatiou. I here allude to cafes in 
which it happens that though the local affedion does 
not exhibit much more inflamniation than is ufual, yet 
neither vcficle nor puftule fupervenea ; and in which, 
about the hxrH or feventh day, it rapidly advances into 
an irregular fuppuration, producing a feftering or entf- 
tuoeous fore. Care, however, (hould bi taken to di- 
ll inginfh tills cafe from that in which the inoculated 
part alTumes a puftuF.r form, though it continues for 
one or twef days only, when tlic f-ime appearances fob 
low as thofe above deferibed i for 1 have experienced 


the latter inoculation to hz as elTcdual hs where tlie tu- 

mor has proceeded in the mod regular inanner." Vacciuat 

** The cfflorcfccncc at the inoculafcd part, which 
feldom intervenes before the eighth, or later than ilie tmu. * 

eleventh, day, is to be regarded as an indication that the v 

whole fydem is affe^ed ; and if the patient has not felt 
a»>y indifpofition on or before its approach, he may be 
affured that there will not be any afterwards. When 
cfllorefccnce docs rot commence till the tlcvcnth day, 
it is almoll always attended with more indifpohtion 
than when it occurs on the eighth or ninth day. The 
cfllorefeence is more frequent in young infants than in 
children advanced to three or four years of age ; and 
the former have the efflorefcence and the difeafe more 
favourably than the latter, infomuch that by far tlie 
greater part of them have no perceptible illnefe, and re- 
quire no medicines. On the other hand, in adults, the 
cow-pox frequently produces headache, pain of the 
limbs, and other febrile fymptoms, for two or thice 
days, which are greatly relieved by a brilk purga- 
tive.** 

We would, upon the whole, recommend the vaccine 
inoculation to our medical readers as being an cfleduol 
p»^.'ventativc againfl the fmall pox, and fafer to the in- 
dividual, while it is more advantageous to the public at 
large, in being lefe capable of propagation by conta^ 
gion. 

VECTOR, or Radius Vector, inadronomy, is a 
line fuppofed to be drawn from any planet, moving 
round a centre, or the focus of an cilipfe, to that centre 
or focus. It is fo called, becaufe it is that line by 
which the planet feems to be earned round its centre ; 
and with which' it deferibea areas proportional to the 
times. 

VEGETABLES.! See Vegeiahlc Svbstjsces in- 
V EGET ATION. j this %//. 

VENTILATION of Shifs is a matter of fo^^eat 
importance, that we would rather hazard the dating of 
an idle projed for this piirpofe, than omit any thing 
which may be iifcful. We hazard nothing, however, 
in dating the following plan by Mr Abeinelhy, %vho 
candidly acknowledges that it is built upon the prin- 
ciples wdiich we, together with the Icaintd editor of 
Chambets's Cyclopedia, have borrowed from Hailes, 

This plan coiidds nirrely in caufing two ToBes to 
defeend from above the deck to the bottom of a veflel^ 
or as low as ventilation is required ; and whith (hould 
communicate by fmajler pipes (open at their extremip 
ties) with thofe places defjgncd to be ventilated. There 
diould be a contrivance for (topping thefe communica* 
ting pipes, fotbat ventilation may be occadonally pre 
vented from taking plac^^ or conSned to any particular 
part of the vcffcl. 

One of the principal air tubes (hould defeend as near 
to the ftem of the veffel as convenient, and the other aa 
near to the ftem. 

Through that tube which is in the head, the foul afr 
is to be e^Ltraded t and through that which is., in the 
(tern, the frefh air is to defeei^ to the different decka 
and other apartments of tite veffcL 

The extradion of the air is eafily effeded In the foL 
lowing manner : Let a tranfverfe tube be fitted to that 
which defeends in the head of the veiTel; it may be fuulc 
within the level oF the dcck,,fo as to eaufe no inequa- 
lity of 6i(£w;e. Let it be continued till it comes be- 

Dcaila 
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neath the fire place, then afeend in a perpendicular di- 
roif’Aion ihroiigl' ihe Tire, and open a little above it ; or 
it niay be maJt to cntT.inunicate ^ith the chimney. It 
would be more e«>iivciiient if the fire was near the place 
w\ji(-re the tube lifes throufi^h tlie deck ; but the expe* 
rinient nuiil equally fuecced, if tlie tube be made to 
defeend again till it is beneath the cor. mon fire-place. 
The effcA that will rrfult from this contrivance is ob- 
vious ; when the tube which pafTes through the fire is 
heated, the air will afeend with a force 'proportionable 
to its levity, and the afeending column can otdy be fup- 
plied from below, confequcntly it mull come from all 
tliofe parts of the (hip with which the main tube com- 
municates. 

When the ports arc open, the quantity of air thus 
exhaufied from the (hip will be fiipplied from all quar- 
ters ; but if they were all (hut, and the hatchways and 
other openings completely doled, the renewal of ftefli 
air is made certain by means of the tube which defeends 
in the fttrn. 'i*hc main air tube, where it rifea above 
the deck in the flern, fiiould have an horizontal one 
fitted to it, which might be made to traverfe, fo that 
it could be turned to windward ; it might alfo expand 
at its extremity like the mouth of a trumpet ; and thus 
pctfedly fre(h air mult enter, and the^orce of the gale 
would tend to impel it into the vefTel. 

When that part of the tube which pa/Tes through the 
fire is red hot, the draught which would be thus occa- 
fioned might perhaps be too great, and the open pipes 
which communicate with the decks might emit and im- 
bibe the frefh air in fo dired a Itream, that it might 
be injurious to thofe perfons within the current. 

Mr Abemethy therefore thinks it would be better if 
thofe fmaller pipes which lead from' the main tubes were 
made to run along the decks, and communicate with* 
them by numerons orifices. Two pipes opening into 
tkfrimatn exhtuHing tube might be extended along the 
tops of the deck, in the angle formed between the tides 
and the deling : and thus the sir would be extraded 
equally from all parts, and in a manner not likely to oc- 
csfhm injurious currents. Some divifion of the itream 
of air which enters from the fterb might alfo be made, 
rif it were thought neceffary. 

a very complete, and in no way injurious, ven- 
tilation may be obtained : the air in the vdTcl would 
'be perfcfUy changed when the fire was llsong, with- 
out expen'ee or trouble; and a gradual and falubrious 
*alteration of it might at dl times be made, by a very 
little additional quantity of fuel. The air tubes (hould 
confifl of feparare joints, fo that occafionally they might 
be taken to pircca ; and to prevent their ^ieg injured 
or put out of order by rough ufsge, the copper pipes 
- (hould be made of confiderable (Irenj^h, placed 
the (ides of the vefTel, and even incaied In ijrdod; ' 

In the Letters and Papers of the Bath Society, &c. 
• we have the fallowing" 'defeription of ftVehtila^ for 
•preferving corn on (hip board, by Thomas South, Kfq; 

Fag. I. IS a cyliudiicai air-vclTcl, or forcing^ 'pump, m 
lead, tin, or other cheap inetal; its internal dxsm^er be- 
ing ten inches, and its length t,hte'e first ; haVing a 
crutebbardhd^^idon to wwk with. Slid an iron node, 
n}fz. a hollow inverted cone, two fete long, to condenfe 
the air, and increafe its power in its paifage downwards. 
This rylirder (hould be; rivetted or ferewed, by means 
of an iron collar or ftraps, to the deck it paifes through, 
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both above and btlow, as at ^ it ; 
fccurcd by Ibmc holdfafi iieiir A, 
woiking. 

Fig. 2^ is tt bottom of wood, four inebes and a ha'f 
thick, with a projeding rim at its bafe, for the metil 
cylinder to reft on when cemented and ferewed tt) llie 
wood. l*he centre of this bottom is excavated, for the 
reception of the crown of the noHe. In the fitmc h- 
giire the nofle is reprefented with its crown like a bowl 
difh, to condenfe the air gradually, without reriftance, 
in its advance to the more conlraded bafe of the in- 
verted cone, #. the top or entrance of the nofie. A 
bout two-thirds down this node may be fixed a male 
ferew, as rr, for the purpofe hereafcci meulioMcd. 

iVl If, The forcing-pump (hould be cafed in vi ood, 
to pruttd it from outward bruifes, which would pre- 
vent the working of tlie piiloii, and ruin its efi'eCts. 
The leather round the embolus (hould be greafed wiieti 
ufed. 

Fig. 5. is a crutch-handle, fattened to the cmbolin 
A by its iron legs B, B. A h a cvlindcr of unod, 
cafed with leather, fo as to fit well, but glide fmoorhly, 
in the metal cylinder ; having an opening as large as 
its ftrength will permit, for the fiee ^cccfsof atinoiphe- 
ric air. C is a valve well leathered on its top, and 
yielding downwards to the prefliirc of the air when the 
pillon is laifcd up. 1) is a crofs bar of it on, to coit- 
fine the valve, fo that it may clufe inilautly on the rc* 
turn of the pillon downwards. 

Fig, 4. is a tin pipe- or tr.be, of hfs than four inchcfi 
diarnUer, and of fuch length a;*, when fixed to the bafe 
of the cylinder, fig. 1. (hall admit the nofle r/, fig. 2. to 
within half an inch of the valve £, at the boiiom of 
the wooden cylimler F, in fig. 4 ; which valve E v\ill 
then yield to the prtfTure of air condcnfcd in its paflugc 
through the nofle, and deliver it into the pipes below. 
This valve mutt be well leacliered on its upper (uiface, 
and fattened with an hinge of leather to the cylii dcr it 
is meant to dole ; affixed to its Lot tom is iIk- fpindlv: 
O, palling through a fpi»'al Ipring H, which, biii g 
comprefied on the defeent cf the vaive, will, by its cla- 
fticity, canfe it to rife again, clofe the nperlure above, 
and retain the air delivered beneath it. On connecting 
this cylinder with the upper end of the Doflt, at rr, 
fig. 2. we mutt carefully prevent any laple rf air that 
way, by a bandage of oakum frneared with wax, oa 
which to ferew the cylinder, like the j^iints of a flute, 
air-tight. I isu bar of iron, having a rilirg in its 
centre, wide enough for the fwndle lo play through, 
but at the fame time fulficiently conliattcd to prevent 
the paflage of the fpirel fpring. 

Fig. is an aflemblage of tin pipes, of any Icngtlis, 
ihaprd fiiitably and conveniently to their (it nation in 
the Ihip, to the form pf which, when (hut into one an- 
other,' they mutt, be adapted ; obferving only, that the 
neck be ttraight for a length futticieiit lu admit the low- 
er end of the cylinder, tig. 4. as high as the letter F, 
or higher. 

Fig. 6. To the middle' pipe, which runs along the 
bottom^ (hould be fixed a perpendicular one, fully per- 
forated, to convey the khr more readily into the centre 
of the heap ; and this may ha\e a conical top, at» re- 
prcfeiited in the Plate, perforated w ith a (mailer punch 
to prevent the air from efcaping too hall ily. in Lrgt 
cargoes, two of three of thife perpendiculars may be 
5 B 2 iKceflary ; 
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necfflary ; and each /hould be well fecured by an iron 
bar ferewtd down to prevent ihcir being injuied by 
^ihc fhifting of the cargo in ilormy weather or a roUhig 
fea. The top of the conical cap of thefe pipes may 
reach two-thirds up the cargo. 

F<g 7. is a valve of the lame conftruAion as that re- 
prtftnted in fig. 4. but inclofed in a tube of brafs^ ha* 
ving a female icrew at J adapted to the male ferew 
cr, on the iioflc fig 2. and may then be infeited into 
the head of the pipe % 'I his will add to the ex* 
pence ; but in a large apparatus is to be prefenredy as 
^ n more certain ftcurity from lapfe of air* than the junc- 
tion of the lube Bg. 4. to the neck ee in fig. 2. 

N. B. e e is a neck wood, making a part of the 
bollon fig. 2. whereon to fccure the tube fig. 4. when 
applied to the itofle. The Joints of the pipes, when 
))Ut together for ufe, (hould he made air tight, by means 
<;f bees wax or iome lironger cement, till they reach the 
bottom of the vcffel, when there is no farther need of 
thit> precaution. The horizontal pipes (hould run by 
the fide of the kelfon the whole length of the hold. 
The till plates of which K is made, (hould be punched 
in holeii, like the rofe of a watering pot, in two or 
three lines only at inofi, and then formed into a tube, 
with the rough fide uutward:i L may have four or 
five lines of the like peiforations. M, and the reft, 
fhoLild gradually incrcafe in their number as they ad* 
xauce towards the middle of the hold, and continue 
fully perforated to the la(l pipe which (liould be clofed 
at its end to prevent the iiigufs of the corn It is the 
centre cf the caigo which molt requires ventilating, yet 
air (hould peivade the whole. Like the trade- winds, 
it will direct it> courfe to the pait moft heated, and, 
having cfftdted its faluUry purjiofe there, will difperfe 
itfelf to refrefh tlie mafs, 

'Whirr the hatches are clofe-caulkcd, to prevent the 
influx of water, vent-holes may be bored in convenient 
parts of the deck, to be bunged up, and opened occa* 
fioiially. from whence the (late of the corn may be 
known by the cflliivia which afeend when the ventilator 
is working. 

I’lie power of the ventilator is ditermined by the 
fquare or its diameter multiplied into the length of the 
llroLe, and that again by the number of (Irokcs in any 
given time. 

The rir-viflil or forcing pump, with the reft of the 
nppaiatutk here deferibed, is {^.dapted to a vefl'cl ot 120 
tuns buulen ; but by lengthening the air vclTel, extend- 
ing its diameter to 14 inches, and adding ic inches 
inure to the length of the (Iroke, a power may be ob* 
tauitd of ventilating a carg<j of 4(.j tons within the 
hour. If this machine be properly wrought for one 
hour every day, or even every two days, beginning the 
operations inimcdiately when the corn is put on board, 
the cargo miy be prelerved from taint or injury of cvi^ 
xy kind during the loiigeft voyage. 

VLKD£N, a duchy of Germany, in the circle of 
Lower Saxony. It is bounded on the eaft. and fquth 
by that cl Lunenburg 1 on the weft, by the Wefer:and 
t)ic duchy of kremen ; and on the north, by the dpchics 
of Bremen and Lunenburg ; exteading both in length 
and breadth about ^ miles. It confiils chiefly nf 
iicaihs and high di y lands ; but there are goo<i m«.f flies 
on the livens VVtfer and Allcr. In i*jj if the Lanes 
wiefled this duchy irom bwedeoj and, in 17131 ceded 


it to the king of Great Britain, as eled^or of Hanover; 
which ciilion, in 171 1^, was confirmed ‘.by the Swedes, 
The inhabitants are Lutherans. 

VERDIGRIS, or Acetite of Copper. See that 
article, EmycL where an account is given of the pro- 
cefs by which verdigris was long manufactured. A 
difierent, and more economical procefs, however, has 
for fume years been pradtifed in Montpellier, which is 
worthy of notice, becaufe it may be adopted in this 
country by fulSiiitiiting the hufles of goofeberries or cur- 
rants for thofe of grapes. 

In the manufa^ure of verdigris, the materials are 
copper and tlie huflts of grapes after the lait preffing. 
The copper is formed into round plates, half a line in 
thicknefs, and from twenty to twenty five inches in 
diameter. Each plate, at Montpellier, is divided into 
twenty- five laminae, forming almoii all obloug Iquarcs 
of from four to fix inches in length, three in breadth, 
and weighing about lour ounces. They are beat &• 
parately with the hammer on an anvil to fmooth their 
furfaccs, and to give the copper the necelTary coiililU 
ence. Without this precaution it would exfoliate^ and 
it would be mure difficult to ferape the furface in order 
to detach the oxy dated crult. Beiides this, fcalcs of 
pure metal would be taken off, which would lialien tlic 
confumption of the copper. 

The hulks, which (hould not be too much prsffed, 
are firil made to ferment by being put into clofe vats, 
and the fermentation is generally completed in three or 
four days Tlie time, however, mult -vary according 
to the temperature in which they are kept, and other 
circuinllanccs. Whilft the bulks are fermenting, a prcN> 
liminary preparation is given to the copper plates. This 
confiils in diiTolving verdigris in water in an rartben 
velTel, and rubbing over each plate with a piece pf coarfe 
linen dipped in this folution. The plates are then im- 
mediately placed clofe to each oUitr, and left in t j^a t 
manner to dry. iiometimes the plates arc only laioon 
the top of the fermented hu(k«, or placed under thofe 
which have been already ufed for caufing the copper to 
oxy date It has been obferved, that wiien this opera- 
tion his not been employed, the plates grow black at 
tl'c firfl operation, inffcad of becoming green. It is 
not, however, neceffary l^o thofe which have been once 
ufed, and are to be u&d 

When the plates are prepared, and the hufles 
have been brought to ferooehu the workmen \rf whether 
the latter arc proper for the procefs, by ) 4 acmg und^r 
them a plate of.i^pper, and leaving it buried there for 
twenty- four hquis. the plate, after this period, is 
found covcire 4 .with a ^both green cruft, in fiich n 
manner that iiooe of ^ niicul appears, they are then 
thought fit ifpr being ^tfpofed in layers with the copper. 
On the other hand, if. drops of water are obferved on 
the furfsce of the plates, ihc plates are laid to fwat^ 
and ijt is concluded that the heat of the hufles has not 
fuffictently .lubfided* They confeqncntly, defer nutking 
another trial till the next day, ‘When they are affured 
that the tiuiks ire in a proper ftat.c,rthcy form them in- 
to layers in the foUowiag manner x . ^ 

The plates are ail put into a box, which, ioftead of 
having a bottom, is divided in the middle by a wooden 
grate. The plfiteb difpofed on thin grate are fo ftrong- 
ly healed by a chaffing difli placed under them, that 
the woman employed in this labour is fometimes obhged 

to 
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VerdiRTit, to take them op with a cloth, in order that (he may 
V^rJun hands. As foon as they have acquired 



that heat, they are put into jara in layers with the 
hulks. Each jar is then cl'fed with a covering of 
ftraw, and left to oxydiite. Thirty or forty pounds of 
copper, more or lcf^ according to the thickncfa of the 
plates, are put into each jar At the end of Uii, twelve, 
liftten. or twenty days, the jar ia opened ; and if the 
hulkb are white, it is time to take out the.^latcR. I'lie 


cryitalh arc then fecn detached, and of a lilky appear- 
ance on their furfacc. The hulks are thrown back. 


valier de Vilte and Marlhal dc Vauban. The latter was Vcrtnifiijpai 
a native of this place. In 17; s, great part of the ca- ^ 

thedral was dellroycd by lightning. Verdun was taken * 
by the Pruffians in i‘'92, but tetakui by the French 
foon after. The inhabitants are noted for the jinc 
fwcetmeata they makt. It is fented 011 the river 
Maefc. which runs through the middle, ^2 miles fuuth- 
weft of Luxemburg, and 150 caft of Paris E. Lon. 5® 

28^ N. lat. 45* 9. 

VEKMIFUGE, a medicine which expels woi ms 
from the inteftines. Of tliclc medicines numbers arc • 


and the plates are put in what is called riLn. For that 
purpofe they are immediately depofited in a corner of 
the cellar on fticks ranged on the Boor. They are pla- 
ced in an upright pufition, one leaning agaiiift the 
other ; and at the cud of two or three days they are 
moiltened, by taking them up in handfuls and iinmcr- 
iing them in water in earthen pans, riicy are de^ft- 
ted quite wet in their formet pofition, and left there 
for feven or eight days ; after which they are once or 
twice immerfed again. This immerfion and drying are 
renewed fix or eight times every feven or eight days. As 
ttie plates were formerly put into wine, thele immeriioBS 
were called oru wine% two wma% three wineSf according 
40 the number of times. By this procefs the platea 
fwell up, the green is nounlhed| and a coat of verdigris 
is formed on dl their furfaces, which may be eafily de- 
tached by feraping them with a knife. 

This verdigris, which is called fre/h verdigris, moifi 
verdigris, is lold by the manufacturers to people who 
dry it for foreign exporution. In this firft (Utc it is 
only a pafte, which is carefully pounded in large wooden 
troughs, and then put into bags of white leather, a foot 
in height and ten inches in diameter. Fbefe bags are 
txpofed to the air or the fun, and are left in that ftatc 
till the verdigris lias acquired the proper degree of dry* 
iieftiw By this pperation it dccrrales about jo per cent, 
more or tefs according to its primitive ftate. It is faid 
tq h^od piyiof by the knife, when the point of that in- 
ftnimtnt ptilhcd agaipft a cake of verdigris through the 
,&iii cannot penetrate, it. White lead may be nsadc by 
q. fimilar procefs. 

CfjifiM%ed is manufa^nred at Montpd 

Ber iMhe f.>lbwipg manner : A vinegar, prepared by 
the diftillation of four wine, is put into a kettle, and 
boiled on the common verdigni., ^ ftcr faturation the 
fclutioD is ieft todarify, then pouned into another 
kettjle of copper, where it is ifvaporated till a pellicle 
formi on the Surface. I , Sticks are thtu immerfed iqio 
it, and by meanji of fome packthread are tied to fome 
wpoden bars th<9t reft cm the edge of tlyc kettle. I'htfe 
fticks. are about, a loot long, arid are Iplit croE wife 
nearly two inches at the end, fo that they open* into 
.four branches* kept at about the diftance of an inch 
from each other by fmall bags, flic cryftala adhere 
to theie fticks and cover them entirely, forming them 
(elves into Stroups Or clufteri, of a dark blue colour, and 
• a rbombpidal fhape. ICach cluftcr weighs from five to 
fix pemnds. . bree pounds of nnnft verdigi is are re- 
quired, for one pound u( the cryftals-; the undiffulved ra- 
fiduum is thrown away, 

V E KDUN, an ancient, ftiong, and confiderable town 
of Fianee, iu Uk dcpailnitut of Meufe, an.i late pixi 
viiue of Loi'taiit, with a bidiop's Le, and a Aruiig ci- 
tadel. Its foriihcatioDs were couilru£Ud by tlie Che- 


daily advertifed in the newfpapcrs as infallible, ihougli 
the ingredients of which they are cosnpofed ate eaie- 
fully kept iccrit. We think it our duty tlierefovc to 
aflure our readers, that the medicines ve nded by qiKicks 
are generally the very lame that would be prelcii'j.td 
by a regular phyfician for tlie difeafe in which they arc 
pretended to be fpecitics, with this only difftrciicf. that 
the unfeen and unprincipled quack generally prrfuibc!! 
them ill more powerlul doi'cM than the regular phyiican 
deems lafe for his patient, 'i'hus Ching’s famous worm 
medicine, which has lieen fo ftreiuioufly rccommtiulcd, 
it nothing more than mercury given in the vti) fame 
lorm in which it is given b} every phyfician; but Llcfig 
gives it in dofet-, which, though they have nut inju.Lit 
the children of a bifhopand a judge, we have krtouu to 
fativate other children to the great liaxard of tticir lives. 
It is indeed wonderful that paients Ihould truft the 
health and the lives of tlieir children to men whom 
they never law, and whom they know to be not up- 
prefled with an over delicate icnfe of honour, in pre- 
ference to a man of fcience who has a cliaradcr to iup- 
port, and wlio is ptobably their friend, and almuft al- 
ways their acquaintance. 

• Of the difttreut vermifuges, however, it mull be con- 
fefted that the greater number aie liable oecahosially to 
fail. One ot the moil powcifui wincii wc have >1 eii- 
tioned in the article Mt dicing’, Ency L is compuk.l cf 
the fpiculae of ihc cowha^e ui luw ’tUhi and huce i^iat 
article was pubhlhed, it has come more into nfc, chiefly 
through the recommendation of Mr ChamberlaiiK’ fur- 
gcoii. He fays tliac a tea I'poonful ot the elettuary 
(See Mf.DiciMK, iirWjr/. p. ,^42.) may be lately given 
to a young child, and one or even two tabic rptioufuls 
to adults, i'hc medicine is to be mken in the morn- 
ing laiting ; and the dole to be repeatid for tvi o or 
three raoinings, alter which a gsndc purge cumpiclca 
the cure. This medicine, however, Mr Chambcriaiiic 
lohibits ia every cafe where there is a tendency to in- 
amouitioa in any part ot the inteftinnl canal, or wiierc 
the mucus has been carried oft or gieatly diiiiinitlicd by 
dyicntclry or any other caufe. 

’ Dr Uaemmedin of Ulm has lately recommenied ai 
a wry powerful and (afe vermifuge the coralinc of Cor- 
iiea, and layi that it has been fo ufed in that iiland with 
complete luccefs from time immemorial, it is a fucus 
adhering to the rocks walked by the fea, and foinrtimts 
to the Ituncb sod ihellS' tiu'own upon tlie llioie. it is 
found in little tufti» It is generally of a yellow culoui, 
with a reddiih When. dried, as it appears 

when offered for Uc, it contains a Itrong fmeii of the 
lea. It conlilU of Utile cartilaginous itaiks, with full 
thieads, gradually cyltiidric«l and tubulated, iu taitc 
is fait and unpleafant- In the iyliem of plants of Liu- 
Dteus, it belongs to the clafs cry^to^ama. Its inoft coiu- 
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V T'"or^, tun'icn are, fea rock rru^fN ; tlie n’tcian herb ; le- 
*^^^* *^ - pwtl oel^QTion ; ard ilic coril’^-.L* of Corfica. It ia the 
^ heWinthntof of iSchuTndim jnn, and the /tffMx 

I ./n,,n ly^fortvv of T .at on Kite. Thrre 19 iT'.'fon to think 
th’.; all tlinlc fprcici; <*f fiicit.i whole texture i« foft and 
fpnojry, iiiij^ht le applied to the finie medicinal ufes. 

'1 htre iR a Tort of red coialine found in Sweden which, 
eccordipjr to fomc wiltcni, is a greater deftroyer of 
worms t)i?n any other known hihlhinre ; being not too 
41 long for tlte llomach either of infants or of adults. 
Seliwcndimann aflerta that the ^oufWva tiifhoiomA of Lin- 
Ijj U 8 , which 18 found in the dit^^hes in Knglaiid, bears 
a Ihoiig analogy to the coialine of Corlica. Might 
not this conferva be tried ns a veririifuge ? The Cor- 
fiv-an coiaMnc is in great clb'ination in the pharmaco 
j.aiiiR of the Contintrit, efptciAliy iivthat of Genevaf in 
wl‘i*,h is givm a recipe for preparing a fyrnp of it. 

VI^UNIONT, one of the United States of North 
•Ann.'ica, brnndtd on the north hy Canada ; on the 
i.T'f, by the liver Conneftieiit, whirh divides it from 
'N' w I l.'f.’plhirc ; on llie <niuh, hy MalTjchunets $ and 
cu t!ic I'efl. by New York. It is about fjy niilea 
i n,j, and 60 biiad, and is div’d^d into 7 counties. A 
(iiMii of high mountains, limning north and fouth^ di« 

V iiV*y ilii** date iicady in the eentie, btCween the river 
''unncCtiiut and lake Champlain. The lieight of land 
,i gtnvially from ::o to 30 iiiiles from the river, and 
id.oiit the fame dillance from the New Yoik line. The 
tiaMirvI growth upon thi^ mountain is hemlocki pine, 
rpiuee, and other evergreens: hence it has always a 
green appearance, and, on this account, ha3 obtained 
the ckforiptive name of Vermont, from the French I'crJ 
'Ahnfy (vreen Mountain. On fouie high parts of this 
ir.rumiain, fnow lies till May, and fonietimea till July. 
The country is generally hilly, but not rocky. It is 
finely watered, the foil is very feittle, and there is not 
a better climate in the world. The iiihabitaots have 
very lately been cflimated at )00,oco. The bulk of 
them are emigrants from Connedteut and Maffachufets. 
The princfp?! town is Bennington, but the aflembly 
generally hold their fefljons at Wiudfor. 

VFSFA (Sec Encycl,), A new fpeciet of this gc- 
Ti'.'S of infeiEls has been lately cieferibed by Cuvier ^ in a 
nott lead before the Philomathic Society of Paris. It 
hss fome refemblance to the ^j'pa nidulam of Fabricius, 
which, as is generally known, is a native of certain 
parth of America. The ncfls of the vefpa nidulani are 
conflrudled of a very fine web, of a very folid and pret* 
ty white pafte. Their form is that of a bcU ciofed 
on all fides, excepting a narrow hole at the bottom-; 
and they are furpended from the branches of trees. 

Tlie vtj'pa deferibed by Cuvier, which is a native df 
Cayenne in .America, has in general more volume than 
‘ the preceding f peeks, and its pafte is grey, coaifer, lefa 
homogeneous, and lefs folid. The bottom of its neft 
alfo, in lieu of being (haped funnel like, is fiat, and the 
01 itice appears at one of the fides of the bottom part, 
and not in the middle. In the country where it is found, 
this fpecies of-wafp is called the tatou flp {lAoufhe tatofi). 
It diifers greatly ifi form from that whifh Fabricius has 
dtreribed ; it il all entirely of a fhinin^ black ; the firit 
articulation, or joint of itR abdomen, is narrow, and in 
form of a peer t the fecond, larger than the others, is 
■in foim 01 a bell 2 the wings arc brown. The foUow- 
-Jiig is tlic chartAer afligntd to it by Cuvier : 
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Erjpaiataaf iVryrrr, NitlJay AUt fu/cist abdomine pedi* Vc^rhTi 

VESFERTILIO(fec Encyc\) h-s been fubjeAed 
to fome cruel, but curious experiments, by the Abbd 
Spallanxani and M. de Jurinc. The former of thefc , 
philofi^phers having let loofc feveral bats in a chamber 
peifcAly dark, found that they flew about in it with- 
out any impediment, neither rulhing againil any thing 
in the apartment, nor touching the walls with their 
wings. This furprifed him ; hut imagining that they 
were conduAed by fome glimpfe of light which he did 
not perceive, he blindfolded them with a fraall and very 
clofe hood. They then ceafed to fly ; but he obferved, 
at the fame time, that this did not proceed from any 
deprivation of light, but rather from the conttraint 
thence occafsoned, efpecially when a hood of a very 
light texture was attended with the fame cffeA. 

He then conceived the idea of pafting up the eyes of 
the bats with a few drops of fixe or gum ; but they flill 
flew about in the fame manner as if their eyes had been 
open. As this, however, was not fnfficient, he palled up 
the eyes of thefe animals with round bits of leather ; and 
this even did not impede them m their flight. 

That he might at length be certain of his objeA, be 
blinded them entirely, cither by burning the cornet* 
with a red hot wire, or by pulling out the pupil with a 
pair of fmall pincers, and fcooping out the eye entirely. 

Not contented even with this precaution, he covered 
the wounds with pieces of leather, that the light might 
have no influence whatever on the remains of the organs 
which had been deftroyed. The animals Teemed to fuf- 
fer very much by this cruel operation ; but when they 
were compelled to ufc their wings, cither by day or by 
night, and even in an apartment totally dark, they .flew 
perfcAly well, and with great caution, towards the 
walls, in order to fufpend tnemfeivts when they wiflted 
to reft. They avoided every impediment, great onftiall, 
and flew from one apartment to another, ■ baek wards 
and forwards, through the door by which they * wae 
conmAed, without touching the frame with their wings. 

In a word, they flicwed theinfelvet as bold and lively hi 
their flight as any other animals of the .bme fpecica 
whieh enjoy the ufc of their eye>fight. 

Thefc experiments were related by M- JMie, and 
with the fame rcfults. ^ SpafljmiEani had fnppofed that 
the btt poficflbd'Tomc'Or^an or fenfe. which is wanting 
in the human fpecicr, wna'^Whlcb Tuppltes to thelc aUt- 
mals the place of yifibn ; and Jurihe determined to 
certain the truth orfaKshdod in Uiis hypotfaefiB'by 'ani* 
tomical refcarchcf. Dmirtg the coUi ftf of thefe, he 
found the organ of' hearing very great in proportion to 
that of other aoimals, and a conllderable nervous appa- 
ratus affigned to that psht. The upper jaw alfo is tur- 
nifhed with very large ner\ce, which are expanded in a 
Wue on the mulxle. . * 

Jtirine then extended 'his experiments to the 6r* 
gan of hearing and that of ftnell* ifavi.ng put a rthall 
*hood on a long-eared bat, it immediately pulled it off, 
and flew. He ftoppM up its Cars with cotton -, but It 
freed itfclf In the hxe manner from that inconvenience. 

He then put into its ears a muftic of turpentine and 
wax. During tlic operation the animal (hewed a great 
deal of impatience, and flew aflerwardi very impeifiatty. 

A long-eared bat, the ca»s of which had been bou.id 
lip,- flew very badly ; but this did not aril’c from any 

pain 
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pain occ^Gone^l by ihc lij^atire j for wlicn its cars were 
fcwx^fl up, It flew cxcecdinj^Iy well. In all probability 
the aniiinl would have preferred having Its ears bouricl 
wj) to having them fewed. Sometin'ies it flew- towards 
the ctV.ing, extending its muz/le before it fettled. 

W. poured liquid pomatum iiito'the ears of a 

bat which eri.^yed the life of it., fight. It appearetl to 
be much affiCted by this operation ; but when the fiiS- 
ftpiice WMS Teinove.l it took fl-ght. Its cars were ag.on 
blled, and its e\es were taken out; but *it flew then 
only In an irregular m^.iiner, without any certain or fix- 
cd dire^^ion. 

'riie ears of a horfe fhoc bat, which had tlie ufe of its 
fight, were fille»l with tinder mixed with water. It 
wa.. iirieirv under the operation, and appeared after- 
wavds u'PItfs a'ui ltiimK«l , hi\t it condu.^ed itfelf tole- 
rably well On being blinded, it ru(U..,t with its head 
againd the cieli g, and made the air rcloin.j 
diokrs which il ga\e itfelf on the mu/ Jc. This ex- 
periment was t reated on other bats with the like ef- 

fea^. 

'rhe tympanum of a large horfe-fiioe bat was pierced 
with a pin (troh qwirl). The animal appealed to fuf- 
fer much from the operation, and fell down in a per* 
peiidicaUr diredion when thrown into the air. It died 
lltxt rrorning. The fame effect was produced on pier- 
cing tiie tympanum of a long-eared bat with a needle. 

'fbe author then made very accurate refearches on 
the difference between the organifation of the brain of 
ihefe two kindu of l.>ats ; and, after a careful diflVAion, 


five inches over, or even more. Smooth it at thccki^es 
on a grinding-done ; drew a little faw-diid over ita fur- 
face, and lay hold of it gently with the thumb and foie- * . 

finger of the left hand Hr-lding it thus hy the middle, ’ 
with the right hand ruh a violin bow foftly again (t one 
of il* edges, drawing the bow cither up or down in a 
direAion almoft perpendicular to the furface of the 
glafs. and you will fee a tremulous movement, and the 
whole diift leap about. If the bow he exai^lly in ilie 
middle of one of the fiJes, the dull will arrange itfjf 
almoft in the direftion of the two diagonals, dividing , 
the fquare into four iforceles triangles. If the bow be 
applied at a quarter only of the dittance of the or.e cor- 
ner fiom the other, the diift will arrange itfdf in fuch a 
manner as to be found in the two diameters of the fqtiare, 
dividing it into four equal fqiiares. At other tiints, 
when the bow deviates a little, the dull forns a figure 
like a duiiLle C, when the two letters arc joined hi... k 
ofthc^’rv fqitarc be held by the two cxtreniliic'i 

is applied, “th7b{:PP”.^;,'V'' that agsinft which the bow 
axes of which will be life’’?’ * of oval, one of the 
be of a circular figure, and iTe' 
dull will arrange itfelf iu fuch a maSL*.**" 
fix radii of a regular hexagon. 'I'hefe 
made hy Dr Cliladni, about the time that he 
the miiHcal inllnmunt, to which he gave the nauic of f u- 
PHON (fee that article, SuppL) ; and as lie fcuinl i1k‘ v’- 
bratlon figures to vary in form with the various tonen 
produced by the vibrating fubflances, a proferntiou of 


found that the eye of the long eared bat is much larger bis experiments may prob-ibly contribute to tlirovv new 
than that of the borfe Hioc bat, but that the optic light on the phllofophy of mufical founds. We (IliII 
reive is proportioned to il. The outer part of the ear therefore give, from the ^d volume of Neues JuurnaUlir 
of the former is much hrger than that of the latter, but by Prufcflbr Grcn, a ftw dtrt£^ ions Tor making 

the interior part is fmaller. fetch experiments. 

The horfe flioe bat is indemnified for this difference Any fort of glafs may be employed, providfil ita fiir- 
by agreater exterflon of the organ of fmcll, as evident- face be fmootb ; and when the plate has acquired the 

ly afl^ars when the external elevations and irregulari* proper vibration, it fhoiild be kept iu that ftitc for 

tiea of its muzzle are examined. When It is aliout to fomc fecoiids, by continuing to rub it with the bow. 
iske flight, it agitates its nofe much more than the long- The figures will thus be accurately formed, 
cured bat. iSucn plates Ihcuild be procured as are pretty equal iu 

From ibcfc experiments, the author concludes : thicknefa. It may be faul, iu gciicr.il, that a plate i»ic 

Tliat the eyes of the bat are^nol indifpenfably iieceflary thinner it is will be fo iimdi ilie fitter for ilieli: cxpeii- 
to it for finding its way; /noml/v^ Tha^ the organ cf ments, though in this rcfpcCl there ib a ceri.u'o iniai- 

hcarinjpWppcars to fupply that of fight iu the dilcovery mtitn* Iu fniall plates, f'lcii a.s thole that a'c lircvilar, 

of bodies, and to furnifli ihefc animals with different and not above fix inches m diameter, the nblV .-v,’! ion is 


fcnfitions to direft lUcir flight, and enable them to a- general ; but in largn plaits loo great ihinmfi i.j piv- 
void thofe oHtacIes which may prefent thcmftUes. judicial. Btfidcs, it will be found that vciy th!u ghls 

VIBR.ATION FiGoata^ are certain figures, form- is commonly very uneven, and mull therefou* Lc uui’.t 
cd by fand or very dry faw*dtt(f, on a vibrating fuvface, for the experiments. 

which is e,,nrie£led with the fenfation of found in our In pra^lifing the cxpciimcrits, it will be pi\ per to 
org’tns of hearing. If the furfacr, on which the figures Inve plates of dilfcrent/ Ir/.cs ; end the far'd employe.! 
arc to be formed, be ftrewed 4iver with bodies eafily put (hould not be too fine. In other words, it mull he of 
in motion, thefe, during the vibretton, remain on the fuch a nature that when you incline the gl^.fs-plc tc it 
farts at reft, mid ore thrown from the parts in motion, may readily roll off ; Ltcaufe, in that cafe, it will bc 
I’he form of the parts at reft, which wtU be (hewn bv eafdy thrown from the vlbniting parts. It will be of 
ifie f^nd that reinaina unmoved, and which, in general, a^iyantage that it be mixed with line dull, which 
isfymmetric, is called a viS^aihn JSgure. To produce peculiar phenomena during the experimetus, as it col- 
' fach a figure, nothing is neceffary but to know the me^ lefts itfelf at one place of the vib'aiing part, 
thod of bringing that part of the fnrfacc which you wifh The pbte muft be equally btilrewed with fand, and 
not to vibrate into a ftate of reft, and of putting in mo- not too tlrick, as the lines will then be exceedingly fine, 
tion that which you wifti to vibrate- On this depends and the figures will acquire a better defined appcjwance, 
the whole ex pert lie fs of producing vibration figures. VJKfA (Francif), a very celebrated French ma- /. 

'^ChuB t a jic a fquare piece of glafs, pretty thin, and very ihematiciaii, was born hi i 940 St Fontciiai, or Fonte- 
fmooth, fuch as that ufed for windows, about four or nai-lc-Comtc, in Lower Poitou, a province hf France/"'^ ‘ 
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Hf wa^ Ma(l«r of rcqutfla at Pam, wlicte Uc died in 
l6o^, being; the 63d \cap nf hia agp. Among '>iher 
’branches of learning in which he excelled, ho w'-g one 
of the moft rcfpeftablc malhcmalicianH of the i6ih ren- 
liiry, or indeed of any age. llin writings abound with 
marks of great originality, and the fimdl genius, as well 
;iR inteiife apnlication. His applic«ition was liuh, ih.'t 
he lias fomeiimeH remained in liis (ludy fi»r days 

together witliout eating or (la'pi^g His inventions 
siml improvements In all partw of the matlie'^^atirs were 
very confi Icrahle. lie was in a m-iiiner ihi: inventor 
and introducer of Sreciou.i Algthrn. in wh'oh letters 
are ufed inftend of numbers, as wtll as ot many beau- 
lifid theorems in that fcience. He made alfo confi- 
derable improveircniH in gMnnetry ?fid tr»goni>metrY. 
Ills angnUr fc^liois are a very ingenious and ma- 
ll erly perfoimancc : by theft he was enabled to refolvc 
the prohem of .Adrian Romanus, propofed to all ma- 
thcmallciaMF, pmounting to an equation of th<* 
degree. Roman us was lo ftriitk with 
),e .mmejUatly h.. 

i rinconi^ an «mc a refto 

luH fricndimp. ^bms’s traiSi on Tangcncies, and many 
i-atioii pieces to be found in his works, thew 

^'.yTuicrt tafle and genius for true geometrical fpecula- 
lions.— lie gave fome maftcrly tra^s on Trigonometry, 
both plane and fpherical, which may be found in the 
collection of liia works, publillied at Leyden in 1646, 
by Schooten, btfidcB annihe** h.rge and feparate volume 
ill folio, publiQicd in the author’s Ufe-ttme, at Parts, in 
1579, containing cxteiifive trigonometrical tables, with 
the coidlni^tion and ule of the fame, which are particu* 
larly deicribed in ibc introducbon to i)r Hutton’s I40- 
gariihms, p, 4. To this complete treatife on tri- 
goiio^nelry, plane and fpherical, are fubjoined feverat 
inirc(’linneou.s problems and obfervaiions ; fiich as, the 
tpiadriiire of (he circle, the duplication of the cube, 
^c. Computations arc here given of the ratio of the 
dianntcr of a circle to the circumference, and of the 
length of the fme of 1 minute, both to a great many 
jilaces of figures ; by which he found that the hue of 
1 minute is 

between 290H831999 

and 2908882056; 

i'hb the diamettr of a circle being icoo, ficc. that the 
jieriiricter of the iiifcribed and circumCcribed polygon of 
393216 Itdes willlie as follows, viz. the 

perim. of the inferibed polygon - 314159265:35 

perim. of the circuinfci ibed polygon 3 141 5926,37 
and that therefore the circumference of the circle hes 
between ihnfe two numbers. 

Vieta having obfeived that there were many faults 
in tlic Grcgui ian Kalendar, as it then cxifted, compo^ 
fed a new form of it, to which he added perpetual ca« 
runs, and an explication of it, with remarlu and ob- 
jcdioiis againil Clavius, whom he accufed of having de- 
formed the tiue JLelian rcforniatiou, by not rightly un- 
dcrftandiitg it. 

ISefidce tbefe, it feems a work, greatly eftecreed, and 
the lofs of whiclif cannot be fiifficicntly deplored, was his 
Harmon icon Cttkjiiy which, being conniithnicai^ to fa- 
ther Mcrfennei was, by fome per.idious acquaintance of 
that honed- mindisd perfon, fiiiTcptitioufly taken from 
him and irrecovendiiy iodj or fupprcffedi to the great 
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del: iment of the learned woiH. There were alfo, it is 
faid, other works j\\ p.dronomical kind, that have 
been buried in the ruins of lime 

Vieta we* :iH'o a piof iiind dcoiph»*Ter, an accnmplifti- 
mi nl that prov ’d vrr\ iileful to his country As the 
diiferent pirti. of the Soanifh montrehv lay very dilfant 
from one anoJirr, w'lfii they had occaiion to commu- 
nicate any fecrct d' they wrote them in ciphers 
and unknown chara^iers during the difor'^ers or the 
h»gne ; he* cipher was comp'*fed of mo»*e than 500 
different charadlers which v iVlded their hidden contents 
to the penetrating genius of Vieta alone. His (kill fo 
ditconcerted the Spanifh councils for two years, that 
they piihlifbed it at Rome, and other parts of Eu'-ope, 
that the French king had ouly difeovered thrir cipticre 
hv mc^ns of magic. 

VI NT A IN town, fituated about two miles up a 
creek • foiithern fide of the river Gambia. It is 
mucii reforted to by Europeans, on account of the 
great quantities of btes-wax which arc brought hither 
foi fale. The wax is colleAed in the woods hy the Fe- 
loops, a wild and unfociable race of people. Their 
country, which is of confiderable extent, abounds in 
rice ; and the natives fupply the traders, both on the 
Gambia and Caflamanfa rivers, with that article, and 
alfo with goats and poultry, on very reafonable terms* 
The honey which they collefl is chiefly ufed by them- 
felves in making a ftrong intoxicating liquor, much the 
fame as the mead which is produced from honey in 
Great Britain. 

In their traffic with Europeans, the Feloops general* 
ly employ a fa^or, or agent, of the Mbtudingo nations 


who Ipeaks a little Enffliflt, and is acquainted with thy 
trade of the river. Tnis broker makes the bargin'; 
and, with the connivance of tlie European, rvemea a 
certain pf it only of the payment 1 which be eives to 
his employer as the whole ; the remainder (imeh il 
very truly called the cbetffing mmuy) be receives 
the Feioop is gone and appropriates to htm&lf,as a re- 
ward for his trouble. Vintain, according to Mr Parky 
from whofe valuable travels this account of the Fyloops . 
is taken, isfituatcdin 150 9’ North Lat. umd is^ s6^ 
Long Weft from Greenwich. ' - 

VIRGINITV, the or criterion of a virgin ; or 
that which ioticles her to the denominatton. SeoHr- 

MtN, jBrrryc/. ^ . 

VISION. In the nrtidc Oftics, 1 54,, (Eeryr/.)^ 
it IS faid, that as we Ktye a poWer of contr^mg or re- 
laxing the and altenog the 

form of tbf cryftidtine humour ^ the eye# we hence fee 
ohjeAs diftift^v at different diftanccs* It appears# 
however, .fmm (omc experiments made by Mr Everaid 
Home and Mr RmUi«fh is the year 2794, that this, 
imwcr of contraeMsg and relaxing the ligamenta ciUa*: 
ria » not done fiiSMnt to .account for the phenome- 
non. Converfing with Mr Home'on the differaic ufes 
of the chryftalUiie humoiiri Mr RimCdeii laid, that ai 
that humour *<coofifts of a fubftanct of diffi^renc den- 
fitics, thccentrd being the^moft compad, and 
from thence diminiAing in debfity gradually in every 
diredion, approaching the vkreous humour on one fide» 
and the aqueous humour on the other, itsrefraAive 
power becomes nnriy the iame with that of the two 
contiguous fitbftaiicca^ That fome philorcphera hpve 
Aated the ufe of the cryftalline humour to be, for ac- 
commodating 
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comm^in^ tl« to f« objefl. at different diftan- ^leulie the ref«A- r ? . 

“‘ 'i “niP"- ■'» «?r c«»iM<r.bkp^to " f”" -f 

‘berration of the dif. 


Vifinp, 


- ■ ■ ., ; lu ae lor correciinff the 

aberration arrt.njrfrom the fpherieal figure of the cor- 
nea, where the principa] part of the refradion taken 
-plpce, producing the fame effea that, in «n achromatic 
objed-glafo, we obtain in a le& perfeft manner hr pro- 
portjoinnpr the j^u pf curvature of the different lenfee. 

. K-'l* 7? '"•«<’h in the 

.object-glaU ean only be an approximation ; the'eontra- 

E o T * 

given ilitlance from tlitf <*enrfc, h, 
be in fo.mc decjrec Impcrftfl. ^ 


'*yf»** aiM|U 

.. ", “'»■ proportional incrcafc of 

dfuhty aajt approaches the «m,al prrt, on a fuLfi! 
twn that thii projjerty correfts the aberration. ^ 
„ij. A" “PPortumiy prefenlcd itfclf for hringinc the 

c^aSen“/^tr“n* >!- 

rbe ciyftalline Icna waa readily extraded ai d 

SI. / «“fls"n'»»Von t fo that the eye h!rtered tl c 

fo revere an 


“ Purfuinjir the fame coniparifon ; In the achromaOc The man himfclf w]i» in health 

/vImT.. ...» M-... t..rv L ri ,1 « ^ s'!*.. J l. * i r. * 


-St . r - wiw III ncaitn, 21 veara 

and hf^ left eye perfect ; the other 
and 27 days aftW®?"!/ hhort linic iii a di’fcafcij ftatc. 
from every other def<J4"Bff^(ion appeared to be f ee 

of the ctydalliiic 

“ A number of e^tperiments were made 
pcrfcift tyCf aililled by a lenSf and compared wiiti 
pertea eye. The aim of thefe tn^U, v.hxh xstrrc ja- 
dicioufly variedi vraa to afeertuin whether the eje 
had deprived of the crylialiine lens was caLahle of 
^diu/UiiR kftif to diOina vifion at dlfFcicot diitances. 
Among other reiult«, the perfea r>c, with a glafi of 
6 t lochei focui, had diitina vifion at a inches ; ilic 
near limit was inch, the dilhnt limit left than 7 
ificiiCiw The im^rfea eye, with a glala z/g inchea 
focus, with an aperture ^ih« of an inch, had dilllna 
vifion at inclien, the near limit i^ inch, and the di. 
ftant limit 7 inches. The accuracy with which the eye 
was brought to the fame point, on repeating the cxoc- 
nment, proved it to be uncommonly conxA ; and.as 
he did not himfclf fee the fcale ufed for admeafurement, 
thfrejjould be no fourcc of IhUacy. From the rtf.ilt of 
this experiment, it appears that theVange of adju 2 raent 
of the imperfe^ eye, when the two eyes were raa’le to 
fee at nearly the fame focal diftaiice, exceeded that of 
the perfeft eye. Mr Ramfdco fuggefied a reafon why 
the point of difisnft ^vifion of the imperfeft eye might 
appear to the man himfelf nearer than it was in reality; 
namely, that frorp the imperfeftiun of this organ he 
might find it eafier to read the letters when they fub- 
teijdpl ajfTetter angle than at his real point of diftinft 
•J " r Wfwuwer ac- vifioo. Thc experiments, however, appear to Oicw that 

^.ceyc. by'wl!^h it JidJuiud 

M e,tr,A«d A^6A« «7^ tte otl^r rcfiiraing p<r- to fe« ui diferent diOuicci, doei not refide in the erv. 

** if. ffnlline kiu, ntlcaft not nltogcther. ind that if any 

iruio w It ^ ^ ^ igtony in thia refpea can be proved to refide in tire 

rgW ‘^WO^-tlte. «h<T powers, whatever they may b^ 

^ ^ relief at tiu are ewtUe irf eaertion bepnd their ufual iimiu, L m 

•beciw^iWfOl^ ii$i bftif perils ttt infer that to peitorm itt ofBoe in thii refpcdf 
Vrrto^ve »wej» !r^ Jonoafider^ej. hitf W , .« From thefe coafidernionrand in confeqnence of 

to lh.w that .n e Jg.tio“ ^ 

ay ^w»y afeertatpw-hy binog the focal leo^ the ootical axis is not Drohxhlv thi» 


obieft p:lafH we may canccivc ho,v much an objeft miiif 
noptar fainter from the gr,tMt quantity of li'dit loft hv 
rtflcftiun a-ic the fa rfaces of thc difi'crint kfifes, thcic 
being as many primary rcllcftions as there arc fuifsccs ; 
and it would be fortunate if this reflefted light was to- 
tally bfti Part of it is again reflefted towards the eye 
^by thc interior fnrfacci; of thc Icnfcs ; which, by dilu- 
ting the image formed in the focus. of ihe objeft-glaft, 
makes that image appear far Ufa bright than it wouki 
other wile have .done# producing that milky appearance 
fo often complained of in viewing lucid objefts through 
this fort of tdefcope. 

In the eye, the fame properties that obviate thii de- 
feft, (erve alfp to corrtft.the i^rora from the fphericsl 
figurer by a tegp}ar dSminution of denfity, from the 
e:eojrre of the .eryfiaUine outward. Every appearance 
Ibews, tbc,cryMjne to confift of laminae of different 
^afitiesf and if we eKamine the joaftion of different 
e^a, bavins’ll very fmaU dififrence rf reftaftioo, we 
(Wrtind.ihat wo mj have a fcnfiblc refi-aftibn with- 
cml refleftipp* ,Now,.if tlup differj^nce between tliecoo- 
tignoiia .media injhjs eye, of the laminae in the cryllal- 
line, be very Analk we fiudl baye reftaftion without ha. 
vipg refte^jao i :aod thii appwe to he the ftate of the 
lye; furfaces of the aqueoMs, 

the cryft^in^’ twp.of the yitrtous huefour, 
only one reflefteiim^ and that being 
Vom the rnitertmr fw of the cornea, there can be 
wi fhrfice hii^ and iSlm an, image on 

he rctma* . ’ . " / . 

_ ts^' wfasnever a<> 


1 ?•a/. • ' / wf -■▼oooiw . %q 

Mf »fecftak«i-k 7 bsnag the focal feogth 

d!Ub.Dok !»|alf«wfrom' 4 «optr«c 4 rr% thaten,. 
:■ It to fe« th, pso&dtttiodljr} iil(b;tbe feeid 
■gth of a km^ «i 4 As difeuce from the ostj^ yy<^ 
It enablmit M fe» objufea.at the boMi dUUnce at the 
pfrfefeyye: thefe dat# iriU be fttficient wherctnr to 
SuMt, Vql, U. Firt J{. 


, , , . ■ o omwwww ».s«v MU cuuifauun ux 

« .«* probably the meam of adjuftmeni, 
thefe ohilofophm direfeed their enquiriei to afcertaiti 
fw the curwtjnre of the cornea might be fubjed to 
^batigc. They ^ttnd.bj tiitl that this pan of the or- 
gin pofiefles a degree. 01 elafiidty which is very confi* 
d^rabki both for its perfcftion and its range { and by 
5 C anatomical 
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VTon \ anatomical JiflTcAion it wa'i Found that the four ftraight 
— * V*— imirch‘8 of the eve do in effeA terminate In the cornea 
at thrir t‘‘M ^'nous cxlremltieB ; that the whole external 
lamina of the rornea could by jrcntle force be feparated, 
by means of thefe mufcle?, from the eye ; fo that the 
tendona feem loit in the -onira, and thi« Jail: has the 
appearance of a central tendon. It wa-i al o leL-n t.iat 
the central part of the cornea id the thicked and the 
mod eladic. 

•• Th« fc were confulerahle advances towards eltabiim- 
inc the hypothefiH of adjiidmenr by the external curve 
of the eye. It remained to be fhewn, by experiments 
nn the living fubjea, tliat this curve docs really vary in 
the due dirf-a* »n, vvlien the mind perceives the di.tintt 
vihhle feiifatlnn ' f (dde'i*-- at dlfhient diflances. For 
this nurp.iO' Ndr Ramfdoii provided an appa’^tua, con- 
fiftinir of n thVk b^ard f^eadily fixed, in which 
fquare hole l.arjrf c THUijrh to admit a pg^fpfr and lower 
forehead ind chin rftinfr 

bars, and the cheek ntotnided, the head was fteadily 
when the on three fidos ; and in this portion the 
fix^eV^' p^'oje^ded beyond the outer fiiiface of the hoa^d. 
A micmfrope, pmpedy mounted, fo as with cafe to be 
fet in eveiy requisite nofition, was applied to view the 
eonua wirh a m^i^^niryin^ power of thirty times. In 
this ntu.ition, the perfon whofe eye was the objeft of 
experiment was defired to look at the corner of a chim- 
ntv, ii the diflancc of yards, through a fmall hole 
in a brafs plate, fixed for that purpofe, and afterwards 
to look at the e<!ge of the hf)Ic ilfeif, which was only 
fix inohes dil^ant. After fome management and cau< 
tuin, which the delic ate nature of thefe experiments re- 
quires, the ni<it/on of the cornea, which wa* mimediatc* 
ly perceptible, became very diftiiu*! and certain. Tfic 
circular fcAion of its fiirface remained in a line with the 
wire in the field of the microfeope, when the eye was 
adjufied to the diftant ohJcA, but pnijefted confiderably 
beyond it when adapted to the near one. When the 
diliant objeft was only 90 feet from the obferver, and 
the near objeA fix inches, the difference in the promi- 
nence of the cornel was eAimated at r* Sooth of an 
inch. Thefe experiments were repeated and vaiied at 
ditferent times and on ditforent fiibje^\». The obferver 
at the microfeope found no difficulty in determining, 
from the appearance of the cornea, whether the eye 
was fixed on the remote or the near objedl. 

“ From thefe different experiments Mr Home con- 
fiders the following fadls to have been afeenained : 

“ 1 'rhat the eye has a power of adjulliug itfelf to 
different diflancrs when deprived of the cryfiallme lens; 
and therefor*' the fibrous and laminated ftruAure of that 
lens Is not intended to alter its form, but to prevent re- 
fieftlona in the paHage of the rays through the furfacea 
of media of different denutiea, and to corredl fpherical 
aberration. 

“ 2 'I hat the cornea h mide up of laminae ; that it is 
claflic, and when fi retched is capable of being elonga- 
ted I I ith part of its diameter, contracting to its for- 
mer length immediately uoou being left to icl'elf 

3. 'rhat the tendons of the four flraight mufcles of 
the eye are continued on to the edge of the cornea, and 
ternrinate, or arc inferted, in its external hminsc ; their 
adlioii will thcTcfore cxten<t to the edge of the cornea. 

4* That in changing the locus of the eye from fee 


ing with parallel rays to a near diftance, there is a vl- 
fiblc alteration produced in the figure of the cornea, 
rendering it more convex ; and when the eye is again 
adapted to parallel rays, the alteration by which ihfi 
cornea is brought back to its former ftalc is equally vi« 
fible.** 

Hr Home made many other experiments with a view 
to throw’light upon this cut ions fubjeft ; and the refult 
of the whole 'appears to he, that the adjuftment of the 
eye is produced by tlirec different changes in that or- 
gan ; an mcreafe of curvature in thecoinea, an elonga- 
tion of the axis of vifion, and a motion of the cryftal- 
line lens. Thefe changes, in a great mcafiire, depend 
upon the contraAion of the four llraight mufclca nf the 

eye. Mr Ramfden, fm*- , Htuations grounded on 

the prim'i-*' " and general date of the faas, 

...ifaics that the incrcafe of curvature of the cornea 
may be capable of producing oiie-tliird of the effect, 
and that tlie change of place of the lens, and elonga- 
tion of the axis of vilion, fulficienlly account for the 
other two thirds of the quantity of adjiiliment neceflary 
to make up the whole. 

VITAi.lTy, the power of fubfifting in life, which 
the faftiionable phil' fophers of the French and German 
fchools attribute to ckemtftry. For a confutation of 
their abfurd and impious jargon on this fubjeCl, wc re- 
fer our readers, with fome degree of confidence, to ih-: 
articles Physiology {Encycl,)^ and Animal Subst ah* 

ChU { ^up[t /. ) 

VfVERRA (fee Eftcycl,) A new fpecies of this 
genus of animals wa ; dtlcovered by Vaillant during his 
lad travels in Africa; at lead he ranks under the gene- 
ric name Vivtrra^ the animTil of which he gives the fol. 
lowing defeription. Its body was of the fize of that, 
of a kitten fix months old i it had a very large nofe, 
the upper jaw exceeding the lower near two-thirds of 
an inch in length, and forming a fort of inovcabl^pout 
refembling that of the coati of Guiana. The fore feet 
were armed with four large claws, very (harp and cur- 
ved ; the hind ones have each five, but they are (hort 
and blunt. the fur on the upper part of the body 

is marked with crofs bands of a deep brown colour, on 
a ground of light brown with which many white hairs ■ 
are intermixed. Tlie lower part of the body and in. 
fidcs of the legs arc of a reddifh white. 'Phe taif, which, 
ia very flcfhy, and more than two thirds longer tlian the 
body, is black at the tip, and the reft brown, inteitnix«- 
ed with white hairs. 

This animal employs its fore paws to dig very deep 
holes ill the earth, in which it remains concealed during 
the day, not going out till fun-fet in queft of food. 

The Hottentots who accompanied our traveller call- 
ed it muys^hond (a moufe dog) ; a general name among 
the inhabitants of the Cape for all the fcnaller carnivo- 
rous quaclrnpeds. 

V IVES' (Ludoyicus), the contcmporsiy and friend 
of Erafmus, was a native of Valentia in Spain. Thougla-. 
well trained in all the fubtlelies of the fcholaftic philofo- 
phy at Paris, he had the good fenTe Co difeove/ its futt- 
lity, and diligently applied hiciifelf to more ufeful (la- 
dies. At Louvain he undertook the office of a precep- 
tor, and exerted himfelf with great ability and fuccefs 
in corredb'ng barbanfm, ebattifing the corrupters of 
learning, and reviving a tafte for true fcience and ele- 
gant letters- Erafenus, with wbom he lived upon the 

fooltog 
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^ Viret, footing of intimate friendlliip, fpeaking of VIvcg when 
^Vlrrama- 

part of philofophy in which he did not excel ( and that 
y Jie had made fuch proficiency in learning, and in the 

^ aVs of fpeaking and writing, that he fcircely knew hii 

equal. He wrote a commentary upon Auguftine'a trea- 
tife 7 > Civitate Det^ which difeovera an cxtenfive ac- 
quaintance with ancient philofophy. Henry VIII. of 
£nglandt to whom he dedicated this work, was fo plca- 
fed with it, chat he invited the author .to his court, and 
Trade him preceptor to his daughter Mary. Though 
he difchargcci his office with great hdtlity, yet in con- 
fequcnce of his oppofition to the king’s divuicc, he fell 
under his difplcalurc ; and it wag not without difficulty 
that he efcaped to niug.o where he demoted the re- 
mainder of hi8 days to Iliidy. ii.». in year 

1 5"j57, or, according to Thnamia, 101541. tt 

rafinua and Wuddaeus he fonned a triumvirate of litcra- 
ture which did honour to the age. He wrote De Pr\. 
fna PhUoJnphir, “On the Fii it Philofophy Ih Kx 
phnotme FJftntiarum, “ On the Explaniilion of Eflen- 
cea Dr Crnfura Verl, On the Tcft of rrulh 
Dr Initih^ Srtits^ ft Lnudihus Philofothls^ On the O- 
rlgin, .Se^ts, and Praifes of Philofophy i»«d Dr Cor- 
^ Tuptis tilfus ft Trndffidis Difnpiitiis^ Cor- 

ruption of Science, and on Education.” 1 hefe wri- 
tings, of* which the two lait arc the moll valuable, dif- 
cover great llrcngth of judgment, an extenfivc know- 
ledge of philofophy, much enlargement of conception, 
uncommon fagacity in detcAing the ertora of ancient 


] y o R 

yields a bine fulphuret of iron of equal permanency with 
the true ultramarine. m ^ 

At prefent, fmalt of a good colour is often purchafi^ 
at a dear rate and fuh^lituted for ultraiuanne ; and iiKis 
found that the colour of this prepatation of cobllt is 
more durable in the hre than even that of the lapis la- 
zuli For the anaiyhs of lapis lazuli, ke Minehalo* 
GY, n^‘ 6o» SuppL 

VORTICES of Des Cartes arc now juftly exploded; 
hut being the fidioii of a very fuperior mind, they are , 
ftill an obje^ of ciiriolity as being the foundation of 
a great philofophical lomance. According to the au- 
thor of thiit romance, the whole of infinite fpace was 
full of matter ; tior with him matter and ixtentlon were 
the fame, and confequently there could be no void. 
This immenfity of matter he fuppoftd to be divided in- 
an infinite number of very fmall cubes i all of which, 
•«dniled about upon their own centres, neceflaiily 
IV W**!"*'"" of lwodiffercntcIcmci.t.. 

,:,.Rbecnnecr«-«ily.ubbtd<jtfVCul« paru which, la. 
by their mutoal f.iftion, conllitiitctf-i^ed yet imaUer 
and moveable pait of matter. Tlie feeond colf..iJil>tle 
thofe little globulcB that were formed by the rubbing 
off of the hrll. 'I’he iiitirfticea betwixt theft globulca 
of the feeond clement were hllcd up by the paiiitlci. pf 
the fitft. But in the iiifiniie collilion», which mull oc- 
cur in an infinite fpace filled with matter, and all in mo- 
tion, it mull necellarily happen that many of the glo- 
bules of the feeond elenieut (hould be broken and giind- 


Vorficeg,' 
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“ Ur TR AMARINE » a very fine blue iwwder, aU cording to Ues Cartes, was the oiigmal emfion <?** ■ 

of the wlour o^he corn Bower or bluebottle, Ur. Upon th.a mhnumlc of matter thus div^cd, a 


fed to Ute air or a moderate heat, it neither fades nor 
becomei tarrifted. On this account it is ulVd in paint- 
ing; but it wa* employed foimerly for that puipofe 
much more than at prefent, as fmalt, a fw cheaper ar- 
^cle, was not then known, (bee Cobaxt, in thta 
b'uW.) Ultrimatme it made of the blue parts of the 
lapwiituli, by Ceparating them as much as poffible from 
the other coloured particles with which they are mixed, 
Mid reducing them to a fine powder. 'I'he leal lapis 
Isauli is found in the mountains of that part ox i ariaty 
called Bucharia, which extendi eallwaids froni thc Cal- 
pian fea, and particularly at Kalab and budnkftliu. It 
is fent thence to the Eaft Indies, and Irom the tall 
Indies to tutope. Good ultrsmarine mull be ot a 
brautifu! dark cokiiir, and free from fand as well as evety 
oiher mixtuu. It mull unite readily with oil ; it mull 
not become tarnilheo on a red.liot tile ot plate ol iion, 
and it ought to diflolve in ftroiig acids, alinofi iike the 
leolite, without eaufmg an ttfeiveletnce. In the year 
1 76a, an ounce of it at Paris coft four pounds llerling, 
and an* ounce of endre d’wirttiitr, which is ihe reliitc, 
two pounds. I’hc bafts of this colour was long luf- 
pefied to be copper, but the ixptrimenis t f Msigrafl 
ihrwid that it was iron, in iVm^e nriknown itatc of ro«ii- 
birntion. New light hafc bttn ihrowii on li s Ai • icl 
by.Moivtaii, who has oifcovtitd that Itleniie i.x!..iu 
with iron, when decompoftd by tsilunaetous inaucr, 


the Creator of all things, and the laws of motion were 
fo adjuBed as always to preferve the fame ijuaniity in 
it, wiiliout incrc.fc, and without diiniKitioii. What- 
ever motion was loll by one part ol matter, was com- 
muiiicaud to tmie other ; ai.rt whatever was acquired 
by one pmt of matter, w as deiived horn fi'ir.e other : 
and thus, ihroogU an eienial revolution liom retl to 
ifigtinn, Iroin iriDtion to rt'il, ni cvrry part of llir 
UDivcrff, the quantity of motion in the whole was al- 
ways the fame. 

But as thtre was no void, no f»nc part of matter could 
be moved without ihrulling I’ome other out of its place, 
nor that wiUiout thiullirg iomc other, and i'u on. ’l o 
avoid, thertforv, an iiiiiiiiic piogrtls, he fuppoJcd that 
the niatiif which any bedy pulhed bclorc ii rolled im- 
mediately hackwaidn to lupply the place of that matter 
which flowed in behind it ; as we may obferve in the 
fwimming of a ftfh, that the water which it puflits bc- 
foK it iumcJately lolU backwards to lupply the place 
of wkal lloA<> in behind it, and thus foiins a Imali tirdc 
Of vciltK louiid the body of the hlh. it was n» the 
fame manner that the motion originally impicfltd by 
iht Cn.aU)r up«>n the rnfiniludc of matter in ctlianly 
produced In it an inhniiy ot greater and Imallci vor- 
ticib, nr circular fl reams : and the law ol motion beiiig 
fo adjufltd a»« alwaya to pielcrvc the lame quantity ot 
Oiotiun in the univcrfc, ih«.ii vuiticu eithu'conimucd 
5 C A 
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Voriicci. for ever, or by their diffolution gave birth to others of 

- fame kind. There was thus at all times an infinite 

dumber of greater and fmaller vortices, or circular 
ftr^mia, revolving in the iinivei ft. 

But whatever moves in a circle is con^antly endea- 
vouring to fiy off from the centre of iis rt volution, i'or 
the natural motu;n «>f all bodies is In a llraight line. All 
the part’cles of matter therefor'*, in each of thole greater 
vortices*, were coniinually prefTin/ from the centre to the 
« circumference, with more or lels force, according to the 
difierent degrees of their hidk and (olldity. 1 he larger 
and more foiid globules of the IcconJ element forced 
thcmfclvcs upwards to the circuml'. rcfiCc, while the 
Imallcr, rrore yielding, and more active pyticlcs c»f the 
lii ft, which could floiv even through the interlUcis of 
the fecond, were forced df>wii wards to the centre* Ihty 
were forced downwards to the centre notwithftan^m'** 
their uat\n:il tendency was 

fcrencc ; for the f-tmc furface, not- 

plunjjjed in waterxji^iral tendency ia downwards to the 
w'ithliandwfanfv its tendency downwards is Icfs ftrong 
,Vi'in tliat of the parti..l< a of water, which, therefore, if 
oiij nviy fay fo, prefi in before it, and thus force it up. 
war's. But there being a greater quantity of the firft 
clement than what was necelfary to fill up the inter- 
ftlci'S of the fccopd, it was nect ITirily accumulated in 
tire centre of each of thtfe great ciicnUr itreama, and 
lonncd there the fiery and active fubllanco of the fun. 
For, a'^cording to that philofirphrr, the folar fyftems 
were inlinite in number, each fixed 11 ir being tire centre 
of o'lr ; and Irt ib arTH>ng ttle^fiift of the moderns who 
thus tt)oV: awav the boundaries of the univerfc : even 
Copcrni.'trs and Kephr, ihemfclves, have confined it 
within what they fupgnfcd the vault of the firmament. « 

'I'htf centre of each vortex being thus occupied by 
the moft ai^tivc and moveable parts of matter, there was 
necefibrily among them a more violent agitation than in 
any olher pjirl of the vortex, and this violent agitation 
ot tire centre cheriihed and fupported the movement of 
the wluih*. Flit among the particles of the fiilt tie- 
ment, which fill up the interfllccs of the fecond, there 
arc many, which, from the prelfure of the globules on 
all fidi!,* of them, neceflarily receive an angular form, 
and thus conliitiite a third element of particles Icfs fit 
for iTU>tii>n than thufe of the other two. As the par- 
ticles, hn.vcver, of lids third element were formed in 
the interftices of the ftcoiid, they are iiecVffarily fmaller 
than ihofe of the feennd, and are therefore, along with 
thofeof the firfV. urged dmvn towards the centre, where, 
when a numbti of them happen to take hold of one an- 
other, thc> form fuch fpots upon the furface of the ac- 
cumulated particles of the lirft element, as arc often dif- 
covered by telefcojics upon the face of that fun which 
enliglitens and animates our particular f) ftem. Thofe 
fpots are often bn ken and difpellcd by the violent agi* 
ration of the partichs of the fnft clement, as has hitherto 
happily been the cafe with tliofe which have fuccefllvely 
been formed iqKm the face cf our fun. Sometimes, 
however, they encruft the whole furface of that lire 
which is accumulated in the centre ; and the communi- 
cation betwixt the imH a Awe and the moft inert parts 
of the vortex being thufl rnternipted, the rapidity of its 
motion immediately Lcgina to languilh, and can no 
longer defend it from being fwalluwed up and carried 


] U R A 

away by the fupevior violtnce of iomc other like cir» 
cula'r ftream ; and, in this manner, what wa» once a fun 
becomes a planet. Thus the time was, accoidiog to 
the f) Item, when the Moon was a body of the lame 
kind with the fi'ti, the fiery centre of a circular ftrta.n 
of ether* which flowed continually round her ; but her 
face haviiijr bten criillcd ever by a congerits of angular 
motian of thi» circular dream began to 


tlie 


particles, . - 

languifti, and •could no longer defend iliJt from being 
ablorbed by the move violent vortex of the earili, whicli 
w»as then, too, a fun, and which chanced to he placed 
ill its neighbourhood. i he moon iheiefi’rc became a 
planet, and revolved round the cailh. In proctls or 
time, the fame lortuue, which had thus betdlen th'* 

moon, befel alfo the cart). • =• - by a 

tmif^ andinoA* - luhltaTite; the motion ot its voiU.x 

^ Jj id languini, and it was ablurbcd by the giea'cr 
vortex of the fun : but though the vortex of the earth 
had thus become languid, it Hill had force enough to 
occafion both the diurnal rt volution of chc earih, and 
tilt nu)!it)ily motion of the moon. For a {mail circular 
ftrcani nuiy eafily be conceived as Homing round the 
body of the earth, at the fame lime that it is carried 
along by that great ocean of ether which is continually 
revolving round the fun ; in the fame manner, as in a 
fjeat whirlpool of water, one may often fee fcveral imall 
whirlpools, which revolve round centres of their own, and 
at tiic/ame time are carried round the centre of the great 
one. iSuch was the caulr of the uriginai formation 
and cunrequent motiotts of the planetary fyltcm. When 
a folid body in turned round its centre, ihofe parts of 
it which are neareft, aod thofe which are remoteft from 
the centre, complete their revolutions in one and the 
fame time. But it is otherwife with the revolutions of 
a ftuid : the parts of it which are neareit the centre 
complete tbeir revolutions in a fhortrr lime than thofe 
which are remoter. 1 he planets, iherefore, all float- 
ing in that immeni'e tide of jethcr wliieh is continually 
fetting in from weft to eaft round ilie body of the fun, 
complete their rcvidutions in a longer or afhorUr timcf. 
according to their neariici's or dtftatice from him. 

'i'his Md fyftem was eminendy fitted to captivate 
the imagination ; and though fraught with concradic* 
lions and impoffibilitics, attempu have been made to re- 
vive it, even in this countiy, under Uifferciit nanKsl^ ,AU 
tbofe fyftems which repicfent the motions of the lies- 
venly bodies as being the tOcil of the phyJical agency 
of aethers, of air, of fire, and of light, of which the 
tinivcrfe is conceived to be full, labour under the fame 
difficulties with the Cartefian hypothefis ; and very fi^k« 
of them, if any, are io neatly put together. It is fure- 
ly fufHcicnt, however, to tlcmulifi) tins goodly fabric, 
barely tO' ailc how an abiblute iniinity of matter be 
divided into cubes, or any thing dfc ? how llicrc can 
pofiibly be interfUces in'diperfccl plenum ? or ho.v iu 
fucli a plenum any portioa of matter can be thrull from 
its place ? 

URALIAN Cossacs, a people that inhabit the* 
Ruillati province of Orenburg in Afia, on thd foutlv 
fide of the river UraL Thefc Cofiacs are defeended 
from thofe of the Don : they arc a very valiant race. 
They 'profefs the Greek religion i but there is a kind 
of difltuters from the cftablifbtd religion, whom the 
Ruffians called H^Intku or .Separatifts, and who ftylo 
themfelves Siaroverjiif or Old Believers, They confu 

der 


Vorticci, 

UiaWai'ft 
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der th« femcc of the eftablifhed diurch as profane and is whiit-, Jfjrht, and poious. 
lacnleprious, and have tlicir own pricils and cerrmoinVs, “ ’ » » ’ • * ^ 

. The Uraliaii CofTaw arc all enthulia-ls fur ihc ancient 
. ntiial, and prize their bcaids .ilmoll equal to their lives. 

X Kiiflian officer having ordered a number of Coflac 
recruits to be pnblicly ffiaved in the town of Yaiilk, in 
jyyr, this wanton irsfult excited an iiduricition. which 
was iuppreffid for a time ; but, in lyj u tlr«L d:iN*i»g 
impoltor, PugatcheF, having aliinncd tlieaiame and per" 
fon of peter Hi. appeared among them, and taking 
advantage of iJ.is circumthnee, and of t},Lir rJigioiw 
jivrjndicea, ruufed them once more iiito open rchrijion. 

Tills being at laik cftcdually fupprs iLJ by tl.e defeat 
and cxeciiiionM)f the impottor (See Suworow, ), 

in or^T to «xt,njrul«. -.1 yn„.mbtpnce of this rtbtllion, fid., ,.e.,r il,. Tpe x 
the liver Yaik wa^ cslicd Ural ; the laiK 
denomiiiAlcd Uranan CGlJltis / ant! the- town ot VaitiTi, 

Unifjk. *riie lY*».li?.n CofTacs enjoy the right cffjfh- 
Ing on li.c coall of tlic Cirpiaii ota, li;r 47 miles c‘n 
e'acii tide of the river Uial. 'I’hcir principal ffliery is 
■\n- (lurgcoMS and btlnga, whufe rot iiipplits laigc qinn- 
litr.fi <j 1 caviire ; rnd ’he fifh, which :ne cliitfly lalud 
and dried, aifoid a conlidcrablc a. tide of ccnfumplion 
in the Jtijffian tinplre. In cunliquencc of rlicfc fidierics, 
thefe Cof^aci are very rich. 

UR 13 INO, a town of Italy, in the tenitory of the 
Pope, and capital of the duchy of Uibi»io, with an old 
citadel, an archbiffiopV fee, and n haudfomc palace, 
whetc the dukca iormerly refrded. The hotri'ea aic 
well built, and great quant itica of fme earilicit waic aie 
made liere. It h feated on a mountain, between the 
rivers Metro and Foglu, 18 miles fuuth ul Rtmini, ^8 
call of Florence, and 1 aa ncrth^ealiof Rome. E, Loa. 

17 * 40. N. lat. 43. 46. 
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. . . Leaves OTjDofjte, fliort- l't'< 

petiokd, hoiizontal, ovate, oblong, poioiU; tnlo,. 
link firabioub, vsitli a icw kaiir.iO wr.t, ,,0 1: 

under fide. v yK/./f . v,..e, 

very mmus. //W. -f num.iois, m •■••u, .t 
grteni!!i colour, an.! I i.-y on iht, o.itil.k 
ccoiate, one at en..ii civ>lr)n and o’ 

nick, ptrianiii, ''nt-kavod. llw a <,ilud. 


uull 
uj- ij!i- 
J'L 'll- 

r.r..t. cy j < ae j.it l.d, pj' chn- ll«;.ped, Iia.'' v , mouth 
niinh cohtraCLed, /l\e t<ioiln.h divilio's cu.:, acme, 
rectaiy enii.e, cvliiidiio, . i.-.'.rarin^ the lo.v.. tv.o- 
Ibirjs of the (;<■:■! is, ; ve, verj (liort 

fium iIk' bale >■: the ii'iol. Aiiihc s arroa (iiajxd, ccu- 
wgiVg, K iwng tbtir pf'llou 1:1 twe i;rt;u\ct» u.\ lliv: in- 
fsJe, ne.ir the tnex ; bcti.'vcii tijcie grvKvts and the in- 
the .ihin.c'.ts they atf Ccncifid i^th white 
are very hs.^y ‘.'w twu; above tlse iicilaiy ihty 

t jpfi. M ylc f.iT.dr, IhoVfi il.ut liuncidcd 

o\ute, >vith a cucuhif l>-ind, di\jL^?'_Jl Sugiuri 
lions < f difiucoi i\ luiUK. y\;. I ollit hs lw/»p\J por- 
latciidly Comp. c!l:d into llu r'lri tl a bUiru'*, v.iinh- 
led, krilhtry, ..bouttlpce m !,ts 02 tl ».i'‘ gu autl 'liiirii- 

ters— cue cillcd, two valval S.ir/: wiy ic. 

liitorm. inin^ui u’d in ihm tlcihy puh . 

See lla'eXI.Vii. v\licic h.;;. j. io a Irai.oliii I ii‘ 
flower of th.‘ I'.Aiural f.ze 2, magnJiuh 3. 

The fame biJ upm, which expe Us to \icw ti.e l ioi lioii 
of the lUmtiis inlcfted into ilic livnlwin oi tlie cn-’o!, 
the iicct?irium futroundiug the lower half of the two 
gcTtiu, their upi^cr half vvitli iiaiiy niurgii.b, ti«c il)lo 
and ovate part) coluiucd ; lligrna i»ppt.ving ;.*aivc the 
m-clary. 4. Om«?dc of out of the It. u.cn., ; luKb >*. 
Inflde of the fame, both muvli magmlltd. (j. 'l'l)c 
Urbiko, a duchy of Italy, in the Urritoty of the «ncciarium laid i»pen, expofmg lo view tlu- v.lioU li ihe 

pillil. 7. The tw'o iftd vePoIs i^calkd by Ijlnuxusy//- 
uc/es)f natural liiie j hrJf of one of llietu is rctvt.ved, to 
ffiew the bed inun.'ikd in pulp. A portion ihtool i'l 
alio cut away, which inoie ckiirlj Ihcwj the i *. 
and fliape of the Iced. 

Fiiun wi>imd9 made' in the baik of ihis pl.ii.l tH;e 
oozes a nulky fluid, which on expolrie lo the i', ' n .ue 
feparatra into an claliic cosguhuri, ami water > irqnid, 
apparently of no uie, after the le|^a:<uiiMi tak'.s oii.c«‘. 
This cougidum is net only i'kc (be AmeTicad ( aout- 
chouc or IncKin robber biit pt.Tieflcif Itie fairt piopcr- 
iies; for wlneh, l;e Cac u 1 1 uc^ce, t.olb in the Ltixyvl, 
and Sup; I, 

The elumieal pn;perties of thifi Mg (ubie n.ilk, aI. Ic 
frefh, were found by Mr llowiUi'.;, late Img^en on 
Priuce ot Wales’s Iflanu, luipriliugly to releu b.e i .ofc 
of animal miik. From its deeoinpulitiuii, .n et 
queucc ef fpontancous fermentation, or by tbe aiK'iiion 
<n acids, a ieparatiun takes phcc between iit. caletjuu 
aud feruus parts, both of which zre veiy iiniiUi to tLole 
produced by the fame proccfkb Irum aiiiu.al milk. /\ii 
oily or but yroua matter is alio one of its cmi.) . nciit 
parts, which appears upon the fuiface of the guii. io 
foon as the latter has attained its fulid lurm. ric eii- 
deavoimed to form an extract cf this miik lo as 10 ap- 
proach to the confiftence of new butter, by ‘.M.rch he 
hoped to retard its fermeiiiative iiage, without depri- 
ving it of its ufcful qualities ; but as iie had 1:0 appa- 
ratus fur dlflilling, the furface of the nnlk, th<u ^at> ex- 
pofed to the air, inftaotly formed into a loli 3 coai, by 

which 


church, bounded on the north by the gulph e.f Venice; 
Dg^the fouth, by Penigino and Umbiia; on the eait, 
by the marquifatc. of Ancona ; and on the well, by 
I’ufeany and Romagna. It is about 5; miles in IcNgili, 
and 45 in bteadili. Here is great plenty of game aivd 
flfli \ but the air is not eery wholefoiiic, nor is the foil 
fertile. Urbino is the capitaL 

URCEOLA, a lately difeovered genus of the pen^- 
iandria clafs, and order of plants, ranking 

hnntfUiately ’iftcr Tarcrn/h hostana (fee EncycL )^ 
and Gonfequently belonging to the jet h nstutai ordet* 
4ir clafs called Coniorfai by Liniiseus in bis natural me- 
thod of arrangement. One of the qualities of the pirnts 
ot this order is their yielding, on being cut, a juice 
'which is generally milky, and for ilic njoil part deemed 
of a poifonuua nature. Tbe genus is thus chara^eriftd 
by Dr Roxburgh: Calys beneath 6vc- toot bed ; coiol 
one petalcd, pitcher ffiaped, with its contra£ted mouth 
flve toothed*: nt^ary tivlire, furroutidiHg the germs; 
foUicles two, round, dvupecious; leeds numeioiis, tatr 
ineifcd in pulp. There ib but otic known fpcjCfesi whicli 
thus defcriM by the fame eminent boiauifl: ; 
Urcrola blastica : Shrubby, twiging, leaves op- 
•polire,*oblongj panicles terminal, is a native of Sumatra* 
Wince of W^Ws Ifland, &c. Malay countries. SUm 
woody, clirnbiisg over trees, &c» to a very great extent, 
young (hoots twining, and a little hairy, bark of the 
old woody parts Unck, dark coloured, confldcrabiy un 
ev^n, a littk fcabrods, on which a* c found fcveral fpecies 
of mofs, particularly large patches of lichen ; the wood 



Urtiia. 
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yrinaiy, wliich llie evaporation was in a degree prevented, 

Me, however, learned, by colleCtiii : the thickened milk 
t‘\>m the inlide of the coats, an--’ depofitirg it in a jelly 
potii^hat, if excluded fiom the air, it mlglti be prtfer- 
ved in this ftate for a confiderable length of time ; and 
even without any preparation he kept it in bottles, toler- 
ably good, upwards of twelve months. 

URINARY coNcatTiONS, See jinimrl Substjin^ 

r/?s, Suppl. 

, UR' lie A. See Encycl. where it is ohferved that 
the common nettle, tlioiigh it has a place in the materia 
medtea^ is now very little ufed. It has latelv tieen ic- 
commended, however, by Zannetinif a pliyfician who 
attended the pitnch army in Italy, as a good lubAitulc 
in fever*? for cinchona. The iuccels of fome expert* 
merits, w'hich he made w'iih it in tertian 
maligrant fevers, furpaffed, he fays^^J^Va a fpeedier ef- 
cxpcCtatiou. The nettle 


1 U R T 

feA than bark for it heats in a great degree, and when 
the dole is prcity ftrong, occafions a lethargic fleep, 
I'he dofe muft never exceed a diam, and is given in 
two fir three tiirics in the courfc of >4 hours. 


Z'^nnetini found this medicine of great ftrvice to guar, ^ 
againft that total cxhaullion which forms the piincipal 
character of malignint levers | and he recommends a 
(light infufion of it in wine as an excellent prefervative 
for ihofe who relidc in inarfhy and infalubrious didri^ffs* 
In employing the nettle in fever, Zannetini gives the 
fame caution as ought to he obfeived in reprd to cin- 
chona, that is, that it mult not be employed where there 
is an inclination to inflammation, or where a continued 
fever, anting from obilru^tions, cxiiU. 'This difeovety 
is not unworthy the. ..r pnyliaans, and dc- 

e ~ leait to be farther inven (gated, as a great deal 
would be faved if cinchona could be entirely difpenfed 
with. 


w. 


T'l^ATiES, Ni:v/ South, is a country which muft be 
' ^ intciclling on account of the fingular colony 
vlilch was fettled there in the year 1788. Under the 
title Ntw lioLL/iNn (Kncyd.) fome account has been 
given of that fettlemtnt, as w'cll as of the climate and 
tin* (oil nboot Port J‘^(kfon but it will probably gra« 
i.fy \W cu*^iority of our readers, if we give a (Irort hi- 
fi oiy of thfife European fettlc»-R, of whom it is to be 
liopcd that they cniucd not with them, to that diftant 
Cl ore, 

** Minds not to be changed by time or place.’* 

^rhis hillory wc (hall take from the accurate decount 
of the Enj^lfjh Colony in New South IVales^ by David 
Collin*?, Efqj who went out with Governor Phillip, and 
coDtinued to execute the ofHccs of Judge*a(!vocate anJ 
Mcerctary till llic clofe of the year 1796 ; and we fliall 
begin our n^i native from the difembarkjtion of the rtrft 
col»3nills, w’hcn his Majelty’s comm^ffion to the gover- 
nor, nnd the letters patent tlUhlifhing courts of crimi- 
nal 'I'd civil judicnlurc in the territory were read. 

'riie criminal court was corflituted acou-tof record, 
and waft to conhft of the judge-advocate and fuch (ix 
officers of the ft a ard I’.rd lervice as the governor fludl, 
hs pn‘c<^ut iriied under his Innd and feal, require to af- 
f.niblc for that puip<jfc This court* has power to in- 
quire of, hear, determine, and piniifh all treafons, mif 
jirifons (^f tieafon^, murders, felonies^ forgeries, perju- 
ries. tTf-r anrs, and other crimes whatfoever that may 
le com (pitted in the colony ; the puniOiinent for fuch 
oOVnees to be ii'flicted according to the laws of Eng- 
hull! as neaily as may be, confidering ’nd allowing for 
the circumflances and iituation of the fcirlemcnt and its 
inhalntanin. 'i lie charge agaii ft any cftendei is to be 
reduced into writing, and exhibited by the judge- advo- 
cate : witnefles arc to be examined upon oath, as well 
for as pgainll the nriibner ; and the cou^ is to adjudge 
whiibtr he is guilty or not ^illy by the opinion of the, 
niajoi part of the court, if guilty, and the ofi'ence is 
capital, they arc to pronounce judgment of death, in 
•like manner ai if the prifoner bad been convifted by the 


verdift of a jury in England, or of fuch corporal pu- 
nKhmcnt as the court, or the major part of it, (hall 
deem meet. And in cafes not capital, they are to ad- 
judge fuch corporal punifhment as the majority of the 
court (hall determine. But no offender is to fuffer 
death unltfs five members of the court (hall concur in 
adjudging him to be guilty, until the proceedings (hall 
have been tranfmitted to England, and the king’s plea^ 
fare ftgnificd thereupon. The provoft-mar(hail is to 
caufe the judgement of the court to be executed ac- 
cording to the governor’s warrant under kts hand and 
feal. 

Bcfide this court for the trial of criminal offend^f 
there is a civil court, confiding of the judge-advocatd 
and two inhabitants of the feitlement, who are to be 
appointed by the governor; which court has full power 
to hear and determine in a fummary way all pleas of 
lands, houfes, debts, contrade, and all perlonai pleat 
whatfoevet. 

From this court, on either party, plaintiff or defen- 
dant, finding himfelf ot themfelvcs aggrieved b^ the 
judgment ur decree, an appeal lies to the governor, and 
from him, where the d^bt or thing in demand ihall ex- 
cicd the value of L, 300, to the king in council, 

A vice-admiralty cpiiit was alfo appointed, for the 
trial of offences the high leas ; and the governor, 
lieutenant goveinbr, and judge-advocate, were by patent 
made juliices of the peace, with a power in the gover- 
nor to €ippoint other jufticts. 

'riie fituation Which Governor Phillip had felcdled 
for his residence,: add for the principal Settlement, waa 
the caft fide of a cove in I’ort Jackion, which he called 
Sydney Cove* Its latitude was found 10 ba 33* 32 30'' 
fouth, and Us longitude 152^' 19' 30" tall. Tbisiilua- 
tion was chofen without due examination ; for ft foon^ 
appeared that the head or upper part of the cove wore 
a mudt more favour abk appearance than the ground 
immediately about the fcttlcment. From the natives, 
the new ftttkrs met no oppohtion ; during the fiift itx 
weeks they uccived only one vifii from them, two n>en 
ftroUing one evening into the camp, and remataidg ih 

it 


,Wale». 
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Wai’e«. It for about half an hour. They appeared to admire 

* whatever they faw ; nod after receiving a h tchet (of 

the life of which the eldeft inftantly and ciirloiifly fhew- 
ed hia knowledge, by turning up his foot and (harpen. 
ihg ?. piece of wood on the foie with the hatchet) took 
their leave, aoparently well picafed with their reception. 
The fiihing boats alfo* frequently reported their liaving 
been vihted by rnany of thefe people when liaiiling tht 
feine ; at which labour they often vvitli cheer- 

fiilnefa, and in return were generally .re warded with a 
part of the fifh taken. 

The firft labour in which the convi^fta were employ- 
ed was that of bnilding hiUs ; and for thij puipofe it 
was four.d nereffary to divide them into gangs, and to 
appoint an overfciu to each, who fhould fee that the 
proper quantity of work was pet formed. 'J'he provi- 
iions were dillribiitcd by a weekly ration, and to each 
inan were allowed 7 lb. of bifeuit, jlb. of flour, 71b. of 
beef cr 4lh. of piirk, ^ pints of peafe, and 6 ounces of 
butter. 'Po the female convif^a two thirds of this ra- 
tion were allowed. This was the full ration, which, in 
many inflancts. it became iicccflary to reduce; and 
once, in confequrnce of the delay of tranfporta with a 
firpply, the convI6\a were put 011 an allowance of which 
flefh meat coiiflituted no pait. 

The temporary huts in which the coloni.^8 lived, for 
feme time after their arrival, were formed principally of 
the cabbage tree. With this the fidcs and ends were 
filled $ the pofis and plates being made of the pine ; 
and the whole was p!>:(lercd with clay. The roofs were 
generally thatched with the grafs of the gumrufh; 
though feme were covered with clay, but fever al of 
thefe failed ; the weight of the clay and rain foon de- 
flroying them. In a fhort time they applied themfclveH 
to the burning of bricks ; by whicii their habitations < 
foon became much more lalling and comfortable. The 
grogrefs of the' colony, however, towards that degree 
m convenience which was within its reach, was greatly 
impeded by the incorrigible vices of ihofc who piiiici- 
pally compofed it. Drunkennefs, theft, robbery, and 
unconquerable lazinefe, continued to mark the charac- 
ter of the great body of the convi£li. Though to fly 
from the colony, and venture into the interior of the 
country, was inevitable death in the form of famine or 
of ifiuracr, yet fuch was the invincible antipathy to la- 
bour matiifcllcd by fome of thofe people, that they often 
fled to thewooda, from which they fdium returned;, 
fome dying of hunger, and fome being facrificed by the 
natives. DifincKnation to labour produced here, as ellV 
where, its natural tffeft— robbery 

In the month of May 1788, a lad of 17 years of age 
was tried, convifted, and executed, for breaking open a 
tent belonging to one of the craiifport {hips ; ftveral 
others were taken into cuftody in that month for various 
thefts and burglaries, and two were afterward tried and 
executed. One of thefe h^id abfeonded, and lived in the 

Voods for 19 days, fubfifliug by what he was able to 
procure by nofitiroal depredations among the huts and 

• frock bf individuaU. His vifits for this purpofe were 
fo frequent and daring, that it bec?.me abmlutcly necef 
fary to proclaim him an outlaw. By the negligence of 
one of thofe fellows who had been entrufred with the 
care of the cattle, the hull and four cows were loll : 
ha left them in the fields, and returned to his htit to 
dine ; and in the mean time tliey cither frrayed away or 


were driven off by the natives. Five years elapfcd be- 
fore thofe cattle were difci>vercd wild, at a confidcrable 
dillance up the cotnury, and greatly multiplied. § 

'The perpetration of crimes, chiefly theft and robl^ 
ly, had become fo pre/alent before twenty inonths^’'iSd 
paffed fincc the colony was cfrabliflied, that it was ne- 
cefTary to think of u fyftem of police. A plan was 
prefented to the governor by a which with fome 

improvements was adopted on the 8th of Auguft 1789. 
The following are ilic headi o* the arranviiment. 

The rcttlen.ent w.is divided into four dillriii^ over, 
each of which was placed a w.it< h conlilling 01 three 
perfons, one principal and two fuliordinaic w'atchnwn. 
Thefe being iciefttd from among thofe conv'ds whole 
condud: aiul charade r had bciii uncxceptionahlc fincc 
their landing, were veiled with auih(»nty to patrede at 
al! hours in the night, to vifit fuch | laci:. as might he 
deemed requiiile for the difcovcM-y of any felony, ircf- 
pafu, or mildemeanor, and to feoure for cjiamiiKUion all 
perfons that might apptarlo be conccrnc-.^ ilicrtin ; for 
which purpofe they were di'cdted to enter :iny fnfpjdai 
hut or dwelling, or to ufc any other n enns ihar might 
appear expedient. 'They were rcqui'^cd to detain and 
give inforiTi-'.iion lo ilie rcareff giiodbonfe of ariy ic.l- 
dicror (caman who ihould be fooni fl‘3ggh'ng I'fterthcj 
tattexi had been bear, J hry wre to life thiir isimoit 
endeavours lo trace out iift’cnderH on r?eriving accounts 
of any depredation; and in adchtion to their inght- 
duly, they were ditccicd to tjkc cogniznrcc of Jucli 
convid^'^s as gamed, or foL* or baitiTuI their flops or 
provifions, and'repoit them for puniihtncnt. A ret'ir.t 
of all occurrences during the night was to be made to 
the jndgr-advocate ; and the military w'cre required t<> 
fumifli the watch with any afliltance they m‘ght be i t 
need of, beyond what the civil power could give thtm. 
They were provided each with a flioit iliilT, to dillm- 
gtiifh them during the night, and to denote their olTu c 
in the colony ; and were j'nflrufted not to rcctive aav 
ftipulated enconn-gement or reward from any inJividir.d ■ 
for the convidtion of offendtrs, but lo exped that m- 
gligence or mifeonduA in the execution of ihci ' tniK 
would be punifhed with the uttrofr rigour. It w»9 u. 
have been wifked, fays Mr Colli' s, that a watch elVn- 
bliflicd for the prrfervation of public and private p»i - 
perty had been formed of free people, and that neecf 
fity had not compelled us, in leleding the firfr rrcmbei.s 
of oiar little police, to appoint them from a body 
men, 10 whofe eyes, it could rut be denied, the pi open- 
ly of individuals had never before been faerrd iUii 
there was not any choice : The military had their lire 
of duty marked out for them, and b« tween them and 
the convi.!t there was ro defeription of pe(»ple fiorn 
whom overfeera or watchmen could be provided. It. 
might, however, be fuppofed, that among the con vide 
there mull be many who would feel a pride in being 
dillinguilhed from their fellows, and a pride that rnight 
give birth to a rtturntng principle of bortfly. It w;>d 
hoped that the conviAs whom wc had dioCen were ut 
this defeription ; fome effort had become necedary to 
dcteA the various offenders who were pro.^ling about 
with fccurity under cover of the night ; and the enn- 
vidi who had any property were themfelvcs mtereltcd 
in defeating fuch praAices. They promifed fidelity and 
diligence, fiom which the fcorn of tluir fellow- pri toners 
ihould not induce them to fwerve^ and began with t 

cou« 
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conQiVnre of T:. ■* tlw* dnty whicli llicy had them* 
iVlv'^a to n:i(Irrtnk<\ 

k A Tpf ri*‘« of di/f t'.rb* r now iiifcfled t):c colony, apfainft 
iw-h thr’ vh^ila^cr of a nolirc couH not jriiirJ. Kats, 

■ »TV • nurn''f»-s. hid aitatkcd tlie piovifion l^orcss 
r.p ot r Miptf-raCU"! only by removing'; ihc pmvi- 

T’ori. r-o^n •m.! <>ore !o nncthiT. When ihv'ir ravages 
VP hr!l dilct’viat'd, it w«rf foond ll»»t calks iif 

liinir \vfu* already dJlroycd by thefe vi'iiniji. *Siich of 
th.-h- i.r.irMis a*! frcn.wd the .h>ivB, wliic h were fet uj>on 
lln »r.. f h w t > »he ‘,'ri.dd*i of indivI bMb', where the*)'' ri.)- 
tcfl on I'lflian corn tlnit wjis ai.d did cou- 

li ^ r^iSlh 'f h ‘t f, 

Onr arbor the irKiH; mihncliolv account of the 
txcn:'-' i'db’ingj of rlu* ca'lv cfdoniils from waul ot 
nrnvM’-o ail'* iif th-- jllesfrs im|i ‘rltd into the conn- 
tiv ^ ■ -c wconMiv, ^^llo Ii?d either caiin^ht them on the 
vo'-nirc *^r h.'o ifvhr thrm from i'lnglaiid 'The fcttlcra 
f»n V-P//-' *. flee Jln.yit ), to wh.oh Mew Somh 

IV. dr- -.VIS a TM’ther country, nur’l have been much 
ireu li.il’h* tlj.iri ihi'.t roloiiy lo fufViT from famine, had 
t!iev not fornciimcs obtuim.] a ‘emT ofiry fiipply fiom a 
ii.iMV'* wlii'eh was unknown at Sydney C )ve. On ?. 
ino mtain in the illarid, to whivh bad lietn given the 
inmc id* Mnuut /b*V, they were furin.rirc enough 10 ob- 
tain, irr an ahundince ahnoit injrcdiblc, a fpecies oi a- 
«niaii«: binls, fiifveriiig the clcfci option of that known 
bv the name of the pufTiu, Thife hirtU came in from 
the <Va evr'y evening, in cloufb liurall) darkening the 
;uV, and d. feendi^-g on Mount Pitt, depolited their cgg« 
in dcci' hoh‘6 made by themfelvtfa in the ground, gene- 
rally q iiuiiig thcivi iu tljc morning, and leturniiig to 
feck Ihi iv bibfidc'.icc in the fea. Fiom two to three 
t!i 'Mfand of tluf^ birds \vm* often taken in a night, 
'['hair f'‘'*I<lng their food in the ocean left no doubt of 
their own fb ih pariaklng of ilic quality of that upon 
v'hi. h they f.d ; but to people circnmllanccd as wwre 
the iiihahitants on Norfjlk Jllaud, thirthfTcnc-d not their 
irnpoi I'^ncf ; and while anv Mount Put birds (filch be- 
i,h/ the fMme given them) were to be had, they were 
Clip ilv h Might 

Tl fir'k fcitlcr in New South Wales, who dtclarcd 
hi'td 1. able to live on the produce of his farm, without 
any ntUllance from the florca, w'ls James Kufe ; who in 
A nril 170 ’ rtflliiquiihcd his claim to any farther fliare 
of ilie public proviiion. As a reward, the governor 
ini n .diatLly put him in pofreflion of an allotmtnc of 30 
aerCb 

In the July of the fame year, tVie conviCls whofc 
tr*- 'ijpf lrar»l'p(»rlalion had vKpired wne row colUded, 
and by the aiilhonty of the governor informed, thit 
fiich of lUcin as willircl to become fetilera in thU coun^ 
try n^ 'ild receive every encourrgement ; that thofc 
wbi'did not, were to labour for their provifions, (lipu. 
litiiig to woik for J 2 or 18 months certain ; and that 
in the way of fiich as preferred returniug to England 
no obMaclv’s w.)iild b,c ilirowii, provided ifie.y could pro- 
cure palT^ges fi >m the mallcis of inch fliljis as might 
arrive ; but that i^hcy w'cte not to c.ipvdi: any ail^flaiice 
on the part of govcrnw'iu to that end. 'Pile wifti to 
return to tlreir friends app‘?ii*'cd to be the pi^evailing 
idcM, a few only giving in llu*ir ruirnea ai fetder^, and 
none enp^aging to work for a certain time. 

That the wifli to return home was ftmng indeed, and 
paramount to all other feelings, wi'i evinced in a very 


melancholy inflimcc fonr.e time befort*. A convlft, an 
cldcily man, was fonrui dead in tl\c woods, near the fet- 
tlcmert ; who, on being fipeiicd, it appeared, had died 
from want (jF nonrifhmcnt ; and it was found that he 
was acciillomed to deny himfelf even what was abfo- 
liJtely ncccffiry to his cxillencc, ahftaining from his pro- 
vilinns, am! ftlling tlum for money, which he w^as re- 
ferving, and had fomcw hcrc concealed, in order to pur- 
cliafc hid pafiage to England when hij time Ihould ter- 
niiintc ! 

Of lome convives whofe terms of tranfporlation hid 
expired, tlie governor cilabliflied a new fcttlcmeut in 
Allgull: J70I, Kt a place which he called Profped /////, 
about tweuiy ».i;iC? iji.'t-.iu*^ frr>m Sydccy Cove; and au- 
uiher refulcnce wa^ furimr.' at ihc lunds within ihiei 
01 f'iur milfii of ihe Jviiiicr. Tin's made iljc fourih 
feitli nicnt in ilic colony, exJulivcly of ihat at Noifolk 

Ifl.in.b 

.\hout this time the govcnior received from Engl.ind 
a p'uh-’h* feal for the colony : on the obvtife of which 
were ihe kiir;V. arms and royal titles; and on the re- 
verie. emLlcrrutfc hguies fuheii to llic I’luulion of the 
jHoiile for whoft* uft it was dciigued. The mm:o was 

Si' foriis r.trvnn crez^tt and in the margin were 
the words “ S'l^iUvm A comrolu 

lion alfo arrived, empowering him lo remit abfolutely, 
or conditionally, the whole or any part of the term for 
which t!ie ft Ions fent to the colony might be tranfport- 
cd. Dy this power be was enable J to bellow on iupe* 
lior hone fly and induflry the moft valuable reward tvhich, 
in fuch circuin nances, they could receive. 

In addition to t),ie calamities under which the fettk- 
ment had fo often laboured from bcipg reduced to very 
fkort allowance of provifions, and the frequency of the 
ordinary diftafcs which were to be expedted among a 
people fo iituated, a new malady of a very alarming 
nature was perceived about April 179?. Several coii- 
vidls were feized with infanity * and as the major part 
of tluife who were viiited by this calamity were females, 
who, on account of their fex, were not harafled with 
hard labour, and who in general (hared largely of fuch 
little comforts as were to be procured in the fctllcment, 
it w'as dilHcuIt to allign a caiife for this, diforder. It 
feems, liowt-ver, to have been of (hort duration ; for we 
hear not of it again during the period that. Mr Colhns'a 
narrative comprehends. 

About this time (179a) ^hc cojpny had s^flTumed 
fomething of an edabliihed form. Brick huts were in 
hand for the corividts in room of the miferable hovek 
orewpied by many, which had been put up at their firA 
Jjnding, and in room of ptlrers which, from having been 
creflcd on fuch ground as waj then cleared, were now 
fouml to interfere with tlic dtre^ion of the llreets which 
the governor was laying out. Ikopk were alfo em- 
ployed in cutting paling for fencing in their gardens. 
At a place called Paramatta, .about 16 miles^from 8yd* 
iiry Cove, fitiiated on a fnall river which riins into Poit 
Juckfon, the people were empK>yed, during the grcatcA 
part of the month of May, in getting in the maize and 
towing wheat. fuuudaiiuQ for an hofpital w'as laid, 
a houte hujlt for the mafter carpenter, and roofs pre- 
pared foi the different huts either building or to be 
built iu future. 

In iDecember 1792, when Captain Plullip religned 
the government, nearly live years from the ioundatioii 

of 
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of the colony, there were in cullivatum at the difFerent 
ftttlemcnts 14 29 acres, of which 417 belonged to fet- 
tiers ; that is, ^17 fetllcrs, for there were no more, nil 
livatcd nearly half as much ground as was cultivated by 
the jmblic labour of all the convida ; a liriking piouf 
of the fuperior zeal and diligence with which men ex- 
ert thcmfelves when they have an intercll in their la- 
bour. Of free fettlers, whofc exertions promifed fo 
fairly to promote the intercfta of the colony, (everal ar- 
rived from England in January 179^; and fixed them- 
ftlves in a fituation which they cdlcd Liberty Plaint, 
To one of thtfe, I'homaB Rofc% a farmer from Dorfet- 
fliire, and his family of a wife and four chlMren, 120 
acres were allotted. 'I 'he conditions under which thefe 
people agricr! to fettle were, “ to have their paflage 
provided by government (a) ; an afTortmeiit of tools 
and im'j!fmi;ni3 to be given to them out of the llores ; 
thar ilicy fhnuld be fiipplied w'th two years provifions; 
that tlitir Lind'^ Ihonld he granted free ofexpence; the 
fervice of convids alfo to be alfigned to them free of 
expence ; and dint ihofc convicts flionhl be fiipplied 
with two years rat’or's and one year's clothing.’* 

Among the great difficnltics with which this infant 
ellablinirnent had to (triiggle, not the lead was that of 
procuring cattle. Of thofe which were embarked in 
England and other places for the colony, a very fmall 
proportion only arrived; for of 15 bulls and f 19 cows, 
which had been embarked for Botany Bay, only ^ bulls 
and 2H cows were landed at the fcttlcment. It was not 
until the arrival of the Endeavour, Captain Hampton, 
in 1795, that the mode of conveying cattle to the co- 
lony without inatciial lofs was difeovered. In that 
vefill, out of ( 30 head which he embatked at Bombay, 
one cow only died on the pulfage, and that too on the 
day before his arrival. 

The fcirclty of cattle naturally laifed their price. 
E^cti after this lalt importation, an KiiglHh cow in calf 
fold for I.. 80. 

Notwiihdanding the various obdaclcs which induftry 
had met* in the cuUivation of this fettlemciit, it yet 
made cunfiderable advances ; for in October 1793, the 
value of land had fo rifen, that one fettler fold his al- 
lotment of acres for as many pounds; and one farm, 
with the houfc, &c. fold for L, 100. The value of 
ground, indeed, was confiderably enhanced by govern- 
ment agreeing to purchafe the redundance of the pro- 
duce of the Icttlers at fixed prices. Wheat properly 
dried and cleanfed was received from the fettlers at 
Sydney, by the commiflary, at los, per bufliel. Some 
cultivators, however, had devifed another mode of diC- 
pofing of their corn. One of them, whofe fituation 
was near Parramatta, having obtained a fmall ftill from 
England, found it more advantageous to draw an ar- 
dent diaMical fpirit from hia wheat, than to lend it to 
the ftores. From one bufliel of wheat he obtained 
neaiiy five quarts of fpirit, which he fold or paid in ex- 
cliange for labour, at the rate of fiv^ or fix ftiiilinga per 
^ quart better ufe was made ol ^rain by another 
*ftttler; who, having a mill, ground it, ami procured 
44 lb. of good flour, from a buihcl of wheat taken at 
591b. This flour he fold at 4d. per lb. 

buppi.. VoL. II. Part II 
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By a retiKn of the number of pcifor.s in New South Wafpfc 
Wales and Norfolk Tll.irid in April 1794, it appear^ 
that there were in all 4+14, including women and chl- 
dren ; the annual txpence of whom, to the 
country, Mr C >llins eftimates at L. i6r,ioi. fiCHpid 
ftridcs, however, were at that lime making towards in- 
dependence, if not towards an ability of repaying to 
England a part of what the fetilemeiit had coll her. 

Already the colony lived on grain of its own growth, 
and an incretfe of live (lock was become alinoll certain. 

There were now 466 ^ acres of gionnd clean'd for riiU* 
tivation ; more than half of which had been efftded by 
thofe who had become fettlers in the coinfc of fifteen 
months. 

To this fpirit of improvement fuch a check was given 
in September 1794, that not more than a third of go- 
vernment ground, and a fifth of ground hclongii.g to 
individuals, was in cuUivation 1799. As this ev..- jt 
been mifreprefented, we fiifpert purpofely, by fi nie of 
our joiirnaliils, we Ihall give the true account of it in 
the words of Mr Collins hirnfelf 

“ The Francis fcluuiticr (fAys he) returned from Nor- 
folk, having been abfnit about eight week, a-d three 
days. From Mr K*ng, who ct)mm.uu*ed n fli?t tflaud, 
we learned that his harvcll had Ijci ii proiligioiiflv pro- 
dmtlivc. He had pu»‘thafeil trom the lir** crofw, which 
the fettlers had hioiight to marker, upwards of i '.o^o 
hulhcls of mai/.e ; and b’lls for the amouni were drawn 
by him in favour of llie rtfpi^tive feitleis; but "eijnl- 
ring the faiiftion of the Lieutenant governor, they wire 
now fent to Port Jackfon. Mr Ring had been pitily 
induced to make this provif-ond kind of purcharc. uii- 
der an idea, that the corn would he acceptable at 
Jackfon, and alfo in r.)mpliAncc w ith the crMidiiiou'? 

•w'hich the fettlers had received their rcfpccfive allot- 
ments under the regulations ot Govtrnor Philliu ; that 
is to fay, that their overplus grain fliouid be piirchared 
at a fair market pnVe. Being, however, well Hocked 
with that article already, the Lieutenant govcnior d.id 
not think himfell jullifiahJe in putting the crown to fo 
great an cxpcnce (nearly L. ]c:c Sterling), and de- 
clined accepting the bills.” 'Phis naturally excited 
fomc difcor.tciits in Norfolk Iflam!, and one or two 
fettlers gave up their farms ; but immediately on the 
arrival of Governor Hcnter, he p.ud for the corn, and 
tranquillity was rcrtorid to the ilhoid. 

Though levcral qu-aricls r id occurred betwceti the 
natives and individuals among the coloiiills, yet it was 
fuppofed that our people were in general the aggirffors. 

The govc-nor had taken much pams to iiifpire the na- 
tives with confidence, and had in a great inenfmc fuc- 
ceeded. To theft they were naturally and iricfulibly 
inclined : but, like other lavages, they feemrd uncon- 
feious of the crime, an ^ were feldcm dcteiTcd by e’ertc- 
tion from mixing witJi the colonills At a fcttlcment 
which had early been tormed at a river called ihe 
Hawkrjhury (and at which, cultivation having gone on 
well, there was, in courfe, much gram to Himuhitc to 
depredation), the natives aflumed a more formidable 
appearance. 

•* At that fettlemcQt (fays Mr Collins) an open war 
5 D Icemed 


(a) Government paid for the paiTage of each perfon above ten years of age L.8, Ss. and one Hulling per dav 
for vidualling them. 
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“Wilt#. feeiAed about ihiB time to have commenced between the 
nativcB and tlic feitlera ; and wor-.^ was received over- 
tnd, that two pcopli* were killed by them ; one a fet- 
Jtr of the naipc of Wilfon* and the other a freeman^ 
onJtWdliam Thorp, who lad hired hiinfelf to this W:l- 
foii as a lalwurer. I he natives appeared iti lar^e bo- 
dies, men, women, and children, provided with hlankeis 
and nets to catry off the corn, of which they ap">eared 
as fond as the natives wiio lived among us, and Itemed 
determined lo take it whenever and wherever they could 
ine(*t with opportiiniticfi. In their attacks they con 
dvtled themfeives with much art ; but whore that fail- 
ed itjoy had recou»'fi: to force ; and on the leatt appear- 
ance of rcfirtancc ma-'e n!*- of their ipears or clubs. To 
cluck at once, if poHiblc, ihtfc dangerous depredators. 
Captain raterfon directed a pa-ty of the corps to be 
lent from Paramatta, with infiru^’tion.s la dellroy as ma- 
ny as they could nu et with of the wood tribe ( I’iC-dia- 
g^J): aiui, in the hope of ibiking terror, to ercA gib 
bcH in difl'erent pi ico, whereon the bodies of all they 
might kill were to Ik- hung. It was reported that fe- 
ver al of thefe people were killed in confequence of this 
order ; but none of their bodies being found (perhaps 
if any were killed they w'cre carried off by their com- 
panions), the number could not be afeertained. Some 
prifoners, howevtr, were taken, and fent to Sydney ; 
one man (apparently a cripple), dve women, and fame 
children. One of the w'ojuen, with a child at her bread, 
had been fhot through the {boulder, and the fame Ihot 
had wounded the hahe. 'Fhey were immediately placed 
in abut near our hoJpital, and every care taken of them 
that humanity fuggeiled. The man was fatd, iiidead 
of being a cripple, to have been very active about the 
farms, and inilrumental in fame of the murders which 
had been commitud. ]ii a (hort time he found meant, 
to efcape, and by fwimmiiig reached the north ihore in 
fafety ; w'hcnce, no doubt, he got back to his frieiidb. 
Captain Paterfou hoped, hy detaining the prifoners a id 
treating them welh that fume good effcdl might refult ; 
but Finding, after fomc time, that coercion, not atten- 
tion, war- more likely to anfwer his ends, he Cent the 
women back. While they were with us, the wounded 
child died, and one of the women was delivered of a 
boy, which died immediately. On our withdrawing 
the party, the natives attacked a farm nearly oppohtc 
Richmor.d Hill, belonging to one William Howe, and 
put him and a very Fine chWd to death ; tlie wife, after 
rectiviiig fcveral wounde, crawled down tlie bank, and 
concc^aled herfeif among feme reeds half iinmerfed in 
tliC river, where (he rcmtiined a conliderabk time with- 
out afli dance : being at length found* thia poor crea- 
ture, after having (een her hulbaod and her child flaugh- 
tered before her eyes, was brought into the hofpital at 
Paramatta, where (he recovered, though ilowly* of her 
woiindB." 

By the vigorous roearfures which were adopted, the 
colony, towards the clofe of 1796, had acquired a de- 
gree of ftrength which feeincd to enfure its future pro- 
fptrity. Not only the ncceffary edifices were raifed for 
the habitations or its people, but fome fgr the purpofes 
oF religion, aenuftmem, 3cc. A playhoufe had been 
endted al the expcncc of fomc peiions who performed 
ill it for their own emolument, and who admitted audi- 
tors at one (hilling each. A convenient churCh had 
becu built, a printing-prclii had heca iet up, the civil 


court was open for tlie recovery of debts by adfion and 
for proving wills, licences had been iffued to regulate 
the falc of ipirits, and pafl'a^e- boats were ellabli/^ied for 
the convenience of communication between the difftrent 
fcttlemertts. In the houCcs of individuals were to .be 
found mod of the comforts, and not a few of the luxu- 
ries, of life ; and, in a wvird, the former years of fa- 
mine, toil, and difficulty, were now exchanged for chofe 
of plenty, eafi^, and plcafure. 

The quantity of ground at this time in cultivation 
was 5410 acres ; of which 2547 were occupied by fet- 
tiers. The number of perfons in New South Wales 
and its dependencies amounted to 4848. The price of 
labour, however, compared with the prices of provi- 
fions (as given in Mr Collins’s Tables), does not ap- 
pear fo high as to enable the workman to live very 
comfortably. He who receives but three (hillings for 
his day’s wmrk, and gives two (hillings for a pound of 
mutton, fifteen pence for a pound of pork, and half of 
that fum for a pound of (lout, will fcarcely derive from 
his mere labour the fupport neiTeifary for a family. 

That many things arc yet wanted to give full effedt 
to the advantages which the colony now enjoys, M 
Collins declares in the following paragraph, with which 
lie concludes his account : 

** The want at this lime of fcveral public buildings in 
the fettlement has already been mentioned. To this 
want mult be added, as abfolutely nreeffary to the well- 
be ing and comfort of the fettlcrs, and the profperity of 
the colony in general, that of a public (tore, to be open- 
ed on a plan, though not cxad^ly the fame, yet as libe- 
ral as that of the Ifland of 8t Helena, wheie the Eafli 
India Company iffue to tlieir own fervants European 
and Indian goods at 10 fer cent, advance on the pirime 
colt. ConQdering our immenfe diftance from England, 
a greater advance would be ncceffary ; and the fettlera 
and others would be well fatisfied, and think it equally 
liberal, lo pay 50 per cent, on the prime coft of all 
goods brought irom England ; for at prefent they pay 
never Icfs than joo, and frequently iooo, per cent, oa 
wliHt they have occafion to purchafe. It may be fup* 
pofed that government would not choofe to open an ac- 
count, and be concerned in the retaDof goods; but any 
individual would find it to his intereil to do this, par- 
ticularly if alffided by government in the freight^ and 
the inhabitants would gladly prefer the manufadurea of 
their own country to the fweapings of the Indian ba^ 
zars. 

The great want of men jn the colony muff be fup. 
plied as foon as a peace Anil take place ; but the want 
of refpedablc fettlers may, perhaps, be longer felt ; by 
thel’c are meant men of property, with whom tlie gen- 
tlemen of the col^y could afibciate, and who fliouki be 
thoroughly cxperieiused in the bufinels of agriculture- 
Should fuch men ever arrive, the adminiftration of juf- 
tice might affume a left military appeaiviRce, and the 
trial by jury, ever dear and mod coiigeiual to Engliih- 
Dien, be (ecu in New South Wales^’ 

There is, however, one (erious dificulty wfiich the' 
colony has not yet overcome, and which, until it be 
overcome, will certainly prevent fuch men from fettling 
in New South Wales. TiQ fame (iaple commodity can 
be raifed for exportation, indufirious free fcttlcts will 
never be tempted to emigrate from Europe to a ooun- 
try where Uieic iuduftry cannot procure the comforts as 

weft 



WAL { 7^3 1 WAL 


well M the neecflsirici of Itfe. The American eoloniea» 
in their infanc)! diii not labour under this diradvaniage. 
Tobacco became# and Alii continucM to t>C| ait ar> 
tide of filch im^irtnncci that ita ciiUivatloii afl'ordcd 
the trails- atlantic farmer a ready exchange tor I uropean 
dommoditics; in New South Wales there fccma 

to be no vegetable procluftion of much value, except 
New Zealand hemp* which is produced ird<ed in great 
abundance in Norfolk Ifland, and which Captain Cook 
long ago pointed out an an artidc of ^eat importance 
to the Britifli navy This is indeed a vnluahle plant, 
and grows in all the diffn of the ifland, where nothing 
dfe will grow, in fufiTLcient abundance to give conflant 
cinploymenr to 500 people ; yet when Mr Collins left 
the Aritlement, there was no more than one loom on the 
ifiaud, and the flay or reed was defigncd for cuarfe can- 
vas ; iior did they poffcfH afingle tool rrcpiired by flax, 
drerters or weavers beyond the poor fnhiticutes which 
they were obliged to fabricate for then^ielvcs. In this 
dcfcA of necefl'aries for the mannfadlure, only 18 
people could be employed in it ; and of thefe the uni- 
ted labour in a week produced 16 yards of canvasi of 
tlie lize called N^y. 

Belides a ufefiil maniifadlory of this plant, which 
certainlv might be eflabliflied, the colony appears to 
polhls feverdl Important a^Jva.ntagcs. From Mr Col- 
lins’s narrative, it appears probable that a leal and per. 
haps a whale flfhery might be eflablidicd with a fair 
p*'ofpe6t of fuccefs ; good lich earth is frund near 
Sydney Coy.e ; there are immi nfe ftrata of coal in the 
foiuhern part of New Holland; Norfolk Ifland abounds 
with lime ; and vaft quantities of fhtlls» which anlwcr 
the fame purpofcy have been found on the main- land. 
Though the wood in general be rot of a iiurable kind, 
it appears that there is fome good timber near the 
Hawkefbury river ; and at Norfolk Ifland and New* 
Zealand it is remarkably floe. 

• WALPOLE (Horace, Earl of Orford), was the 
yoiingeft fon of the celebrated Sir Robert WalfKile, af- 
terwards Earl of Orford, by his firlt wife, Catharine, 
daughter of Robert Shorter, Efq; of By brook in Kent. 
He was born 1716; and was educated, flrlt at Eton 
fchool, and afterwards at Cambridge. At Eton he 
formed an intimate acquaintance with the celebiated 
poat Gray v And they went together on the tour of Eu- 
rope, in the years 17.19* *nd 1741. Unhappily 

they had a diipute in the courfc of their . travels, which 
pioduced a reparation. 

- Mr Walpole was able to make a fplendid figure du- 
ring the lemaindcr of his dttlined courfe ; but poor 
(^ray, after the reparation, was obliged to oblerve a 
very fevrre economy. i'his gifference arofe from the 
dimrence of their lempers : the latur being, from his 
earlied years, curious^ peniive, and phUofophical ; the 
former, gay, lively, and inoonfiderate. I'biiiir therefore, 
occahoned their feparation at Reggio. Mr Grhy went 
• Imlore him to Venice-; and flayrng there till he could 
hrd means of returning- to England^ he made the belt 
. of hie way home, repaying the Alps, -and- following al- 
molt the fame rout, rhrough Fiance, which he had be 
fore gone to Italy. In juflice to the memury of ib rc- 
fpedaUe a fnen^* Mr Walpole (fays Mr Mafon, Life 
of Gray, ^to, 41.) eujoins mt to charge lum with 
tbt chief blame in chvir qnarrrl, coftklUug tViat mote 
attention, complaiiauce, and Jckrencci to a waim fritiid- 


fhip, and faperSor judgment and prudence, might hate 
revemed a ruptine that gave much uncaiinefs to^hrm 
oth, and a Ufling concern to the furvivor ; thoiudi in 
the year 17(4 a icconciliation was tfieCUd bctvi'c^n 
them, by a lady who wtfhcd well to both paitic'..'* — 
This event took place after ihtir return to i!lii^;iaiid ; 
but the nvf.Lud in their friendfhip left a jear that never 
was totally t {faced. 

We do not, indeed, think that Horace Walpole and 
Mr (j^ray were formed, eitlier by naiiire or by lr»hiis, 
to continue long in a (late of intimate friendihip. Gray 
appears to have been a man of the purefl mo' d prin^ 
ciples, a friend to religion, penfive, and at hall hiifi. 
cieiitly confeious of his intellectual powers and intclltc. 
iual attainments. Walpole's inoiality was certainly of 
a loofer kind ; he feeins to have had uo rcli^ioti ; he 
was often uiircafonably gay ; and to an equal fliarc of 
intellei 4 ual pride, though wiihout equal reafun, he add- 
ed the pride of birth. It can therefore excite no fur- 
prife that a man of Gray’s independent fuirit could not 
bear the fupercilioiis freaks of fuch a charafler. 

Mr Walpcfle was nominated to rcprefmt the city of 
Norwich, when his father viiiled it July :^d, !7',.^, ha- 
ving acquired confequence, not only as the fon oi the 
mintfler, hut as having attended the Prince of Orange 
to England in th®.t year. He was cholcn member for 
Collington, in Cornwall, in the parliament which met 
June l Uh, 1741 ; was a fecoiid time in (larliament as 
reprefentative fo** Caille Riling, in Norfolk, in i 7 f 7 ; 
and for King's I.)nn in 1754 and 1761 ; and, al ilie 
expiration ot that parliament, lie linally retired from the 
ilage of politics, and conltncd himfclf wholly to litciary 
puri'iiits. He held to his deatli the office of uflier of 
his Majetty’s txchequL^r, comptroller of the pipe, and 
cleik of the eiireau. Upon the death of his neplicw, 
George, third Earl of Orford, 1791, he fuccccdcd to 
the title and t Hates ; but that event made fo llitie alte- 
ration in his mode of living, that wc know not uh.thcc 
he ever took Ins feat in the houfe of peers. During al 
moil the whole courfe of his hfl* he was the victim of 
the gout, which at lali reduced him to a cnpp'c ; but 
it never impaired his tacullies ; and, to the very mo- 
ment of death, his underltandicg feemed to bid defi- 
ance to the (hock of Nature. He died at his houfe in 
Berkefley Square, in 1796, having ju(V entered iiin ^otb 
year ; and was interred in the family vault at Hough- 
ton, in a private manner, agreeably to his particular di- 
rections. 

Horace, Lord Orford, was never married, and, by 
one of his bi(>grapliers, his chief miilrcfs through life is 
laid to have been the niufe. It is certain that he devo- 
ted the greater part of hla life to hellrs letlrcs undvii- 
tu, tliough he lidiculoufly afle^lcd, in his Inters to hia 
friends, to defpife icaining and learned men, for which 
he was very properly teprimanded both by Gray and 
Hume, it was a» aifeCtation peculiarly ubtiud in him, 
who was con flan tly pub! ifhing fomething, and who wrote 
with uncommon oenmnny againll all who prefurned to 
call in qtirflion the fidelity of the pidlu:e which he had 
drawn of Richard Hi. or indeed to controvert any of 
hts opdtona Hence hia antipathy to Johnfon, bccaufc 
he was a tory, • Chriflisn, and a rigid nioralili; whdlt 
he hiinfelf was a whig, an infidel, aiu^ iueh a muralifl as 
could I'cCoil, without bhi(hiiig, all the fcan^alous anec- 
doua, whether true or falfe, of that a ugulh family, f.om 
j D 2 whom 
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he ackn<iwk.*gcii his wliolc fortune to be r^eri- 
vctl 'ifc had, iiulecd, another icafon for difliking John- 
fon. Lord Orford (hone in ennverfation, and iurpaf- 
fed all hiu contemporaries in that kind of lalh, whic-hi 
without da/zlinp by its wit, always delighted ; while 
Jr-hidon, V. hen roiifcd, knoeked down, aK by a flafh of 
lightning, his Lordfliip, and every one elfe who had the 
confidinee before him to talk profanily. Johnfoida 
wit was ongMial ; Lord Orford’s confilUd of hidierous 
dories and of literary and political anecdotes. His 
works, of which by far the rnoll valuable part has long 
*neen m llu hands of the public, weie ccjllcLtcd in * 798^ 
and publdhed in five volumes, 410. '^rhey ikjfemhlc his 
corivci ration, being rather anuii'ing than profound or 
inftru' iv.* 

\V.\1< I \G (Fdwnrvk M D.), Liicafian ProfefTor 
of Mathciv.aiioi in the univiihty cf Cambridge, was the 
fon (if a wealthy fa 1 nut, of the Old Heath, near SIocn^ f- 
bury, 'i’he early patt of his education he received at 
the free f< bool in Slneulbury ; win nee be removed to 
( 'arubridge, a '.d wps iidri.utLd on ihe 24tlt of March 
17:7:^ ;i r.icnibrr of Magtlakn college. Here his taUnts 
♦ or ab'V. life cal 'illation foon developed tlumlelves, ar.d, 
at tile tn.’C ot takoig h:8 dt-gre^e, he was confidered as 
V prudi in l.MoIe Ic>tncC8 which niiiki” (he of 

•iie bach' lor‘s cxai; iit^non. 'I'hc name of Senior Wrang- 
ler, or ilie lirll of the 5 ear, was thought fearedy a fuf- 
f.cknr honour to diflingiiifh one who fo far outfhone 
his contemporaries ; and the merits of John Jebb wxrc 
Indicicntly acknowledged, by being the fecond in the 
hd. Waring took his fit ft, or baciidor’s degree, in 
1757, end the Lucafian Profcfrorf^iip became vacant be- 
fore he was of fnflicient Itnnding for the next, or maftei's 
degree, which 13 a ncceflary qualification for that office, 
j his defect was fiippllcd by a royal mandate, through 
wdiich 1)0 berame maile r of arts in 1760 ; and fhortly 
after his adiinffion to this degree, the Lucafian Profef- 
for. 

’1I1C ro)al mandate is too frequently a fcrccn for in- 
dolence ; and it is now become almoil a enflom, that 
liefid'. of colleges, who ought to fet the example in dif- 
ripline to otliirs, arc the chief viulatcrs of it, by ma- 
king their office a preUxt for takiiig their dodor’s dc 
gree in divinity, without performing thofc cxercifes 
which w'cre dcligned ns proofs of their qu^lihcations* 
Such indolence cannot be imputed to Waring ; yet fe- 
veral ciicumftaucts, previous to his ele£^ion into the 
jiiofcfTonal chair, difeovered that there was, at leaft, one 
pe*-fon ill the uriiverlity vho difapproved of the antici- 
pation ofd. giees by external influence.— Waring, be- 
fore his drdtion, gate a fmall fpccimen of his abilities, 

T.s 7 :\roof of his qualification for the office which he w^as 
then foUcitlng ; and a controverfy on his merits enfued: 
Dr Powell, the mailer of St John's college, attacking, 
in two pamphlets, the Profeffgi ; and his friend, after- 
wards Judge Wilton, defending. The attack was fcarce- 
]y warranted by the etrors in the fpccimen $ and the 
abundant proofs of talcn^ m the cxercife of the ppofef- 
forial office are the beft anfwers to the farcafms which 
the leanicd divine amufed himfelf.in calling on rifing 
merit. An office held by a Barrow, a Newton, a Whi- 
(lon, a Cotes, and a Sanderfon, mud excite an ingenu- 
ous mind to the great eft exertions ; and the new Pro- 
feflbr, whatever may have been his fuccefs, did not fall 
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behind any of his predecefTors, in cither zeal for the Waring, 
fcience, or application of the powers of his mind, to cx» ' 
tend its boundaries. In 1762, he puhliflicd his Mifccl- 
Innca Analyiica ; one of the mod abftrufe books writ- 
ten on the abdrufed parts of algebra. 'I his work ex- 
tended his fame over all Europe. He was ehfted, with- 
out folicitation on his pait, memher of the focieties of 
Hononia and Gottingen ; and received flattering marks 
of efteem from the moft eminent mathematicians at 
home and abroaTl. The difficulty of this work may be 
prefumed from the writer’s own words, “ I cannot fay 
that I know any one who thought it worth while to 
read through the whole, and perhaps not the half of 
it.’' 

Mathematics did not, howrver, engrofs the whole of 
his attention. He could dedicate lome time to the 
dudy of his future piofeffioM ; and in 1767* he was ad* 
niitred to the degree of do6lnr of phyfic ; but, whether 
from the incapacity of uniting together the employ- 
ments of active life with abliiufe fpcculation, or from 
the rntura! diffidence of his temper, for which he was 
moll pcculi.'uly rcnvukable ; the degree which gave him 
the riglit of cxcrcifing his talents in medicine war. to 
him merely a barren tide. Indeed he was fo cinbarrafred 
in his manneis bcfoie ttrangers, that he could not have 
made his way in a profcffion in wliicli fo much is done 
by addrefs ; and it was fortunate tliat the cafe of his 
circiimftances permitted him to devote the whole of his 
time to his favourite purfuit. His life paOed on, mark- 
ed out by difeoveries, chiefly in ahllra^l fcience ; and 
by the publication of them in the Philofophical Tranf- 
a^tioufr, or in (tparate volumes, un.ier Ids own infpec- 
tjon. He lived fome years after taking his doflor'a 
degree, at St Ives, in Huntingdon (hire. While at Cam- 
bridge he married— quitted Cambridge with a view of 
hiviiig at Shrcwfliury ; but the air or fmoke of the town 
being injurious to Mrs Waring's health, he removed to his 
own eftate at Plaifley, about 8 miles from Shrew/buryV 
where he divd in 1 797i uiiivcrfally efteemed for inflexible 
integrity, mode Ay, plainnefs, and frinplicity of manners. 

They who knew the greatnefs of his mind from his wri- 
tings looked up to him with reverence everywhere 
but he enjoyed himfclf in domeflic circles with thofe 
chiefly among whom his pmfuits cnnld not be the ob'^ 

JeA cither of adminition or envy. The outward popap 
which is affc^ed frequently in the higher departments 
in academic life, was no gratification to one whofe ha- 
bits were of a very oppotite nature ; and he was too 
much occupied in fcience to attend to the intrigues of 
the univerfity. There, ia all quellions of fcience, hia 
word was the law ; and at the annual examination of 
the candidates for the prize inftituted b/ Dc Smith, he 
appeared to the greatefl: advantage. The candidates 
were generally three or four of the beft proficients in 
the mathematics at the previous annual examination for 
the bachelor'a degree, wtio were employed from nine 
o'clock in the morning to ten at night, with the excep- . 

Ison of two hours for dinner, and twpnty minutes for 
tea, in anfwering, tiitHS verr, or writing down anfwera , 
to the profefTor’s queftions, from the firft rudiments of 
pbilofophy to the deepeft parts of his own and Sir 
Ifaac Newton's works. Perhaps no part of Europe 
affords an inilance of fo fevere a procefs ; and there was 
never any ground for fofpeding the Profcllbr of partia- 

litjf« 
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Warinjf. lity. The zeal and judgment with which he perform- 
etl this part his oIRce caniKJt he oblilcratcd fiom the 
memory of ihofc who paOld thiougli hi« fiery ordeal 
Wjfhing to do ample jiillicc to the taitiita and virtue 
of the Profciror, we iVtl ourldvce forrewhat Ht a lofs in 
• fpcik ing of the writings by which alone he will be 

known to potlerity. He is the dllcovcrcr, according 
to hiA own accourit, of neatly 4:0 propoiitions iti the 
analytics. Phis may appeal a vain glorious boall, tfpe- 
cially as the greater part of thofe difedveries are likely 
to link into oblivion ; but he was. in a manner, com- 
pelled to make it by the infolence of Lalande, who, in 
his life of Condorcet, afferts that, in 1 7<>4, there was 
no firfi-ratc analyll in England In reply to tills afler- 
tion, the ProfefTor, in a letter to Dr Malkclync, iirll 
mentions, with proper refpedl, the inventions and wri- 
tings of Haniot, Briggs, N>ipier, Wallis, Halley, 
Brnnckcr, Wren, Pell, Barrow, Mercaior Newton, l)c 
Moivre, Maclanrin, Coles, Stirling, Taylor, Simpfon, 
Kmcrfofi, J^anden, and others ; <d whom Kinttfon and 
Landeii vvcie living in 1764, He then gives a fair and 
full delTvil of hia own inventions, of which many wnie 
piibldhed anterior to 1764; and concludes his letter in 
tliefc words. 

“ I know that Mr Lalande is a firft«rate iiflrononier, 
* and writer of agronomy ; but 1 never hcaul that he w'as 
much converfant in the deeper parts of mat hematics ; 
for which reafon 1 take the liberty to afk him the fol- 
lowing quefiions ; 

Has he ever read or underftood the WTitirgs of 
the Engliflt mathematicians : and, as the queliion comes 
from me, I fubjoin, particularly of mine ^ If the an- 
fwer be in the negative, as it is my opinion, if his an- 
fwer be the truth, that it will, then there is an end of 
ail fuither controverfy but if he afferts that he has, 
which is more than Condorcet did by his own acknow- 
ledgment, then he may know, from the enumeration of 
indentions made in the prefaces, with fome fubfequent 
ones added, that they are faid to amount to more than 
400 of qne kind or other. I^et him try to reduce thofe 
to as low a number as lie can, with the leafl appearance 
of candour and truth ; and then let him compare the 
number with the number of inventions of any French 
mathematician or mathematicians, either in the prefent 
,or ptft times, and there will refiilt a comparifon (if I 
inidake not) not much to his liking ; and, further, let 
him compare fome pf the firft inventions of the Frcnclr 
iriathcmaticians with fome of the firft contained in my 
works, both as to utility, generality, novelty, difiicnlty, 
and elegance, but wifely as to utility, there Itt little con- 
tained in the deep parts of any icltnce ; he will find their 
difficulty and novelty from his difficulty of underitand- 
ing them, and his never having read any thing fimilar 
be^re ; their generality, by the application of them ; 

a les of elegance will differ in different perfons.— 
fay, that he will probably not find the difference 
lixpe£ked. After or bc^re this inquiry is inflituted for 
iTiine, let him perform the fame for the other Englifh 
matheihaticians ; and when he has cofnpletcd fuch in- 
quiries, and not before,^ he will become a judge of the 
jnftice of hia aflertion ; but I am afraid that he is not 
a fufficient adept in ihcfe ftudies to inftitute fuch inqui- 
ries ; and if he was, fuch inquiries are invidious, trouble- 
fome, and of fmall utility/’ 

£y mathematical readers this account, which waa not 


publiflied by the Proreflor himfelf, is allowed to be, very 
little, if at all, CKa.jgorated. Yet if, i'-aoulmg ti) Ir.a 
own coiifcnion, ** tew iliought ic woith their w'hile 
read even half i)f his works/’ there mull be fome grouiuls 
for this negle^l, either from the dilhcuUy of the lub- 
jeef, the unimportance of ihc difcovcriei>, or a defeat in 
the communication of them to the public. '^I'he fuhje6ls 
are ccitainly of a difficult nature, the calculatious arc 
abftrufe ; yet Europe contained many pcifons uot to be 
deterred by the moll intricate theorems. Slial! wc fay 
then, that the difeoveties were unimportant ? Jf this 
were really the cafe, the want of utility would be a 
very fmall difparagemcnt amojig tl'-ofc who cultivate 
fcience with a view chiefly to entertainment and the ex- 
ercife of their raiioin! powers. We aie comp' lied, then, 
to attiibute much of ihw nc.'left to :i perph xiiy in ftyle, 
manner, and Unguage j the reader i‘i flopped at cveiy in- 
llant, firll t'* m 'kc mit the wriier’a meaning, then to 
fill up the chafrn in the demonftiali m. H.' muft invert 
fine’; eveiy imenfoti ; loi, .ifler llit enuiu iaiioii of ilie 
theorem or piobitm, and the rnenlloii a ftw' iKp*., 
littL" alfillioice is tieilvci from the i-rufelfoi-'f. puw'trs of 
explai'filion. Indeed, an an Mi^nums writer, ceitair.ly 
of very cor fidenible ahllitits, h:is aptly compared the 
works of W'aiipg to the hefvy pppeiuiage^ of a Gothic 
building, which add little of eiilur beauty or liability 
to the llniftirc. 

A great pait of the clifcoverier. ulate to an affiimp* 
t»on in algcbia, tint eqiiatiorn. may be gemiatid by m»il- 
tiplying together others of inferior dimcnfious. The 
roots of ihciC htiet; equations arc f equenlly tenns call- 
ed or ImpoJjiUf ; and the relation of thefe terms 

to the coflfivunls of the prinelpd equation is a great 
objed cf inquiry. In this an the profeffor was very 
fuccefbful, ihoqgh little pfliflanec is to be derived from 
*his wrilin^s in looking for the real roots. We (hall 
not, perhaps, be dumed lo depreciate his nierila, if wc 
place the feries for the fum of the j)owcrs of the toots 
of any equation among the moft ingenious of his dilco- 
\cricb ; yet we cannot add, tliHi has very ufLlulIy en- 
larged the bounds of feicncc, or that the algcbraill will 
ever find occafioii to introduie it info piaftice. Wc 
may fay the fame on many in;4cniou8 inmiiornialions 
of equations, on the difccivety of impolTible lOots, and 
fimilHr exeitions of uiidoubiedly gie-ic tileiUs. Tli"y 
have carried the alTuniption to its utniuli limits; and 
the diJIicuIty attending the fpcciilalion ha.^ rendered pei- 
fons more inxlous to «rteitfii;i its real utility ; yet they 
who reject it ni.ay ocvafi'oua’.ly rect ivc uleful hints from 
the MilccllH‘T.1 Aiialytica. 

The firft time of Waving’s appearing in public as an 
author was, w'c believe, in the Litter end of the year 
j 759, when he publiflicd the firft chapter of tlic Mif- 
celianea Analytica, as a fpecimen of his qualifications 
for the profelTorfliip ; and this chapter he defended, in 
a reply to a pamphlet, intitied, ** Obfervations on the 
Firft Chapter of a book called Mifcellanea Analytica.” 
Here the ProfelTor was ftrangely puzzled with the com- 
mon paradox, that nothing divided by nothing may be 
equal to'" various finite quantities, and has recourfe to 
unqueftionable authorities In proof of this pofition. The 
names of Maclaurin, Sanderlon, De Moivre, Bcrnoullij 
Monmort, are ranged in favour of bis opinion : But Dr 
Powell was not fo eafily convinced, and returns to the 
charge in defence of the Obfervations; to •which the 


wearing. 
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Warirjr. ProrcfTor replied in a letter to the Rev. Dr Powell, 
Fellow of 81 John*ti colle^re, Carrbrkliccs in inifwcr to 
his Obfcrvailons, fee. In this controverfy, ii is certain 
that the Profeflor gave evident proofs of Iris abilities ; 
thonj^h it is equally certain that he tolL>.^ed too im- 
pliclily the decifiona of hia prcdect'ffjrs. No apparent 
advantage, no authority wliatevtr, (liould induce nutthc’ 
Tvaiioians to fwvrvc from the principles of right reaion 
ing, on which tire/r fcieiice i« fuppufed to be ptculiaily 
fi.iuidcJ. *\ccorclir.g to Maclaiirin, Dr Waring, and 

* others, If P 5= -.-linii. , then, when x — a, P is equal 
a‘ — X' 

to — ; for, fay they, ^ is equal to ^ X 

"2 (A (i * X* A X 

— - — ; that is, when x is equal to a, P s= — • or 

A .V A X 

but when X \\i equal to a, the numerator and de- 
* a 

lominator of the fra6^ion — arc both, in their 

A* - X* 

language, equal to nothing, 'rhcreforc, nothing divi- 
ded by notliing is equal to In the fame manner, 


ingenuity of their predeceflTors, and the ftppifettion of 
the powcia of their mind to tfrful and importAin truthii 
In thiH txcreife may be confulced the method given by 
the Profi’flbr, of finding a quantity, which, multiplied 
into a given irrational quantity, will pioduce a rational 
piocliict, or (OMfequenily exterminate irrational quan* 
titles out of 1 given eqmition; but it an irrational quan« 
tity cannot come into an equation, the utility of this 
inveniioii will jiot be acrniited without hefitation. 

I'lic “ Proprictates Algcbraicarum Curvarum,'* pub* 
lifhfd in 1772, neceffarily labour under the fame defeats 
witli the Mifcellanea Aiialytica, the Meditationes iU 
gfhiaicse, publifiicd in 1770, and the Meditationes A- 
nahticse, which were in the prefs during the years 
*773, » 774i 1 775» >7 7 ^ 5 - Thefe were the chief and 
the mod laborious works edited by the Profefforj 
and in the Ph'lofophical Tranfadions is to be found a 
v^.riety of papers, which alone would be fufficient to 
place him in the firil rank in the mathematical world. 
The nature of them may be fecn from the following ca- 
talogue. 

Vol LIIL p. 294, Mathematical Problems. — LIV. 
194. New Properties in Conics.— LV. 143. Two The- 
orems in Mathematics.— LX IX Problems concerning 


* . = ^ X which, when x is 

— X* ti‘ + AX “h X a — X 

equal to a, becomes * . Therefore, nothing divided 
3 "* 

by nothing is equal to or -1_ zr JL ; that is,— 
3 a' 2 a 3 A 

r: - ; which is abfurd. but wc need only trace back 
2 ' 

our fleps to fee the fallacy in this mode of reafoning, 


Interpolations.— 86. A General Rcfulution of Alge- 
braical Equatioiia — LXXVl. Bi. On Infinite Series. 
LXXVIl 71. On Finding the Values of Algebraical 
Quantities by Converging Seriefes, and Demonitraung 
and Extending Propofitions given by Pappus and o- 
thers. — LXXVHl. 67. On Centripetal Forces.—/^. 
fH8. On fomc Properties of the Sum of the Divifion 
of Numbers. — LXXIX, 166 On the Method of Cor- 
refpondent Values, 5 tc. — Ib. 185. On the Refolutioii of 
Aitra^fivc Powers.— LXXXl. 146. On Infinite Seric- 


For P is ecua! to fon e number multiplied into ^ ^ 1 ®* - Sunimatum of 

' a — x« thou JSvrieies whofe general teim IS a determinate nine- 

that is, \ihtn x is i qual to a, P is equal to fomc num- tion of the diltance of the term of the Series, 
f.u niii]rioli<d into nothing-, ard divided by r.othing ; Fur thefe papers, the Profen’or was, in 1784, defer- 
that ir, P is in th.it cafe, lui number at all. For a — a vedly honoured by the Royal Society with >ir God- 
caimot he divided by a — x when xis equal to a, lince, frey Copley's medal; and moft of them afford very 
iji that cafe, a • x is no number at all. flrong proofs of the powers of his mind, both in at^ 

U, III the bcgiiiiiiiig of his career, tlie Profeffor could firaCt fcicnce, and the application of it to philofophy ; 
admit fiich paialogifiTiH into his fpeculations, and the though they labour, in common with hie other works, 
wiiiitqro. of the mathcinatiiians, for nearly a century be> under the difadvantage of being clothed in a very un« 
fnrer him, may pit ad in his excufc, we arc not to be attraAive forth. The mathematician, who has'refo- 
f':rpiifed that his difeoveries Ihould be built rather on lution to go through them, will not only add much tO 
the aflufnptlons of others than on any new piiiiciples of his own knowledge, but be ufefully employed in diU- 
his own. Acquiefenig in the lii-rnge notion, that no- ting on thofe articles for the benefit of the more gcnc- 
thing could be divided by nothing, and produce a va- nil reader. Wc might add in this place, a work wric- 
rlety ofuiimbcrb, he as (aid) adopted the pofition, that ten on morals and metaphyfics in the Englifh language; 
an nation has as many i\H)ts as it has dimcnfions. — but as a few copies only were prefenltd to his friends, 
'I'hus 2 and — 4 aa‘ laid to be roots of the cquarion and it was the Profeffor's wifli that they fhould not have 
2 Y 8, though 4 can be the root only of the a more extcnfive circulation, we ftiall not here enlarge 
equation ; x* — 2 .v c: S, which differs lo ir.aterially upon its contents. 

fioin the preceding, that in one cafe ax is added, in the In the mathematical world, the life of Waring may 
other cafe it U lubiraaed from x*. ^ be coofidercd as a ditlioguilhed sera. The’ ftrittuefs of 

Allowances being made for this error jn the prin* demotiftiation required by the ancients had giadually* 
ciph’p, the deductions arc, in general, legitimately fallen into difufe, and a more coromodiou's, thqpgh al- 
rnade ; and aii) one, who can give ImnLlf the trouble moil mechanical mode by algebra and fluxions toiik Its 
of dtinoiiftrating the propoluions, m*y find lufficier i phcc, and was carried to the utmoil limit by the Pro- 
employment in the ProteHor’s anal)tifa. Perhaps it feffor. Hence many new demonffrations may be attri- 
will be fuHicient for a ftuocut to ih viUe his lime to buted to him, but 4C0 dilcoverics can fcavctly fall to 
the fimplcll ciiic k" I =: o ; and when he has found itie lot of a human being. ^ If we examine ihotuughly 
a fiw thoufund roots * f 1 and — iht puLlic. ticn ihulc which our Piofcflor would dillinguiih by fuch 
of them may afford lo poftcrity a ftiorg proof of the uames, we fiiail find many to be liicrc dedudions* o- 
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Vtrton. thersy as in the folution of biquadratics^ anticipated by 
former wntcrs But if we cannot allow to him the me- 
rit of fo inventive a jircniits, we muft applaud hit) effidiii- 
ty ; and, ditUnguIfhcd as he was in the fcieniiiic worH, 
the purity of hta life, the fimplicity of his manners, and 
the zeal winch always manifefted for the truths of 
the Gofpel, will iiuitlc him to ti»e relpc^ of all who 
do not e'fteem the good qualities of the heart inferior to 
thofe v)f the head. 

WAR'l'ON (Jofeph, D. D.) was born either to- 
wards the end of the year 1721, or in the beginningof 
the year 1722. Me was the eideft fon of Thomas War- 
ton. B. D. who had been fellow of Magdalcli College, 
Oxford ; poetry profclToV from the year 1718 to 17 28, 
and vicar of Dalingftoke in Harnplhire, and of Cob- 
ham in Surrey. Where the fubjedi of this memoir was 
born we have not learned, though, weie we to hazard 
a c<»nje.^urc, we would fay that it was in Oxford, as 
his father probably reiided in that city during his pro- 
fcfTorfhip. 

Our knowledge of the private hiftory of Dr Warton 
is indeed extremely limited. Wc do not even know at 
what fchool, or in what college, he was educated ; tho’ 
it wan probably at Winchefter fchool, and certainly in 
fomc of the colleges In the univcifity of Oxford For 
many years, be was fuccdfively under and upper mailer 
of Winchfftcr college j but rdigned the laft of ihefe 
offices when he found the infirmities of age coming up- 
on him ; and was fucceeded by Dr Goddard the prefent 
excellent mailer. He was Ukewife prebendary of the 
cathedral church of Wincheiler, and redlor of Wick- 
ham in Hampfhirc, where be died, aged 78. 

His publications are few, but valuable. A fmall coU 
lc<5)ion of poems, without a name, was the firfl of them, 
end contained the Ode to Fancy, which has been fo« 
much and fo defervcdly admired. They were all of 
^em afterwards printed in Dodfley’s colleflion. He 
was alfo a confiderable contributor to tlie Adventurer, 
publiihed by Dr Hawkefworth; and all the papers 
which ooniain criticifms on ShakefpeRre were written 
by him and his brother Thomas Wartim, the fubjed of 
the next article. 

The firft volume of hb Eflay on the Life and Wri- 
tings of Pope was publifhed, had paflod through feveral 
ediuons, and an interval of between 20 and 30 years 
had clapfed, before he gave a fecond volume of that ele- 
gant and inftriidive work to the w'orld. He had not 
only meditated, but had collcded materials for a literary 
hiftory of the age of Leo X. ; and propofals were ac- 
tually in circulation for a work of that kind ; but It is 
probable that the duties of his ftation did not leave him 
the neceiTary Irifute for an undertaking which required 
years of fecliifioh and independence. His laft and late 
work, which lie undertook for the bookfeHers at a very 
advanced age, was an edition of Pope’s Works, that 
^faas not idto^ether fatkfird the public cxpeAation. He 
^retained, with great propriety indeed, many of the 
notes of Warburton i but is feverely reprehended by 
•the author of the Purfujis of Literature for luppref&ng 
the name of that prelate on his title-page, or including 
it only, IS fubordinate to his own, m the general ex- 
preifion otbfn. 

Dr Warton was cheerful in his temper; convivial in 
hia difpoAcioii, of an elegant tattc and lively tmagina- 
lioD» with a Urge portion of (cholarlhlp, and a very 


general knowledge of the Belles Lettres of Europe ; It Warton. 
may be prefumed that Dr Warton poffefTed, beyond » “ ‘ 
moll men, the power of enlivening Claffical Socictf. 

He w'as the intimite friend of Dr joimfem ; was fecn 
at the parties of Mrs Montague, as well as at the^taMe 
of Sir Jofhua Reynolds, and was an original mctnfbcr 
of the Literary Club. He pofl'clled a liberal mind, a 
generous difpofition, md a bcmvolcnt heart. He was 
not only admired for his talents nml his knowledge, but 
was beloved for tliofe qualities which are the bell gitts 
of this imperfe^ ftate. • 

Warton (^rbomas), the brother of the preceding, 
was born in the year 1728. He received, as we have 
teaion to believe, the firft part of his education at Win- 
chcllcr ; and at the age of 1 6 was entered a commoner 
of Trinity College, Oxford, under the tuition of Mr 
Geering. 

He began his poetical career at an early age. In 
1745, he publi filed five palloral cclngnts, in whicli are 
beautifully deferibed the mireries o( war to which the 
fheplierds of Gtrmcmy were expofed. N<)t long after, 
in the year 174.8, he had full fcopc alForded for the ex- 
ertion of his genius. It is well known that Jacobite 
principles were fufpcAcd to prevail in the iiniverlity of 
Oxford about the time of the rchelhon in the year 1 
Soon after its fuppreflion, the drunkennefs and f dly nf 
fome young men gave offence to the ourt, in runic- 
qutnee of which a profecniion was inilituted iii the 
court of King's Bench, and a lligrna was fixed on the 
vice chancellor and fomc other hea ls of colleges in Ox- 
ford. Whilft this affair was the general ftibjeit (»f con- 
verfation, Mr Malon publifhed his “ Ifis,’* an elegy, in 
which he adverta to the above-mentioned civrumftances. 

In anfwer to this poem, Mr Warton, encou aged hy 
Dr Huddesford, the prefident of his college, p iblilht 
tn 1749, The Triumph of Ifis,” which excdled more 
in manly expollulalion and dignity than the poent that 
produced it did in neatnefs and rlcgnnce. \V'ith grtat 
poeciciU warmth, and a judicious fclcition of cirenm- 
Rances, he thr.radterifes the eminent men who hd b^en 
educated in Oxford, and draws a itriking and animated 
portrait of Dr King, the celebrated public orator of 
that time. The whole poem (hews the early matin ity 
of his genius, and is finished with happy diligence. 

in the year 1751, be fucceeded to a fellowihip of Iii» 
college, and was thus placed in a fitnatioii eafy and in- 
dependent, and particularly congenial with hia habits of 
retirement and lludy. In 1753, appeared ins o!)ferva. 
tions on “ The Faery Qocen of fcJpcnccr,’' in Hvo, a 
work which he corretted, enlarged, and republifhed, in 
two volumes crown o£lavo, in tne year 1702. H: fent 
a copy of the firft edition to Dr Johnfon, wlio, in a 
letter to him upon the fubjciSl, expreffed this harifllbmc 
compliment : •• 1 now pay you a very honeft acknow- 
kd^ement for the advaDcement of the liter ut tire of our 
native country; you have fhewn to all, who {lull here- 
after attempt the Aady of ancient authors, the way to 
fuccefs, by direding them to the pcuifal of the bocks 
which theic authors had read.” 

^ In 1754, Dr Jolmfon vifiied Oxford for the firft 
time after he had quitted refidence there. Muqh of \m 
time was fpent with Mr Warton ; and there appeared 
to have been a confiderable degree of confidtntinl inter- 
courfe between thcni upon literary fnbjcAi, and paiti- 
cularly on their pwn works. A plealing account Af 
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War^on. thisiviiit wag communicated by Mr War ton to Mr 13 of- 
well, who hasi inferted it in hirt life of Joluifon. 

• In 175?, ^^r Warton exerted himfclf to procure for 
his fiiend llie dcgiee of mailer of arts by diphuna from 
the unlvcrfity of Oxfoid; an honour which Johiifoii 
efteemed of great importance to grace the title page of 
^ hifl di^ionary which he was about to publiili. In 
j 7 ^-6, Mr Warton was eleiSled profefliir of poetiy, which 
olFice he held for the ufual term of ten years. His 
U^Iures were remarkable for elegance of didion and 
« jullntfa of ohfcrvalion. One of them, oi» the fubjed of 
pniloral poetry, was afterwards prefixed to lii« edition 
of Theociilus. In 175^?. he contributed to ailift Dr 
Ji.hnfon in the lubfcription to his edition of Shake- 
ipeare, and furnifhfd him with fome valuable notes, 
"^rhe Dodor remarks, in a letter to him, when foHciting 
his fartl'cr aid, “ It will be reput to my work, and 
fuitable to your profcflbrlhip, to have foincthing of 
yours in my notes ’* 

From ilie Clarendon prefs, in the year 17^6, he 
publKheJ “ Anthologia; LlraJea?, a Conftantiiio Ce- 
phjU cenditse, Lihri tree," in 2 vols i2mo. Ide con* 
ciudcM the karned and clafllcal preface to this work, 
wliich is replete with accurate remarks on the Greek 
cpigiam, ill tlic following words, wliicli maik this publk 
cation frjr his own : “ Vereor ut hadenus in plexendis 
dorum corollia otium nimis longum pertraxciim. Prox- 
ime kquetnr, cui nui c omnes operas et vires intendo, 
*rheocritu3. Intcrca quail promulfidcm Cv^nvivii Leffo- 
ribus nitis clegantias hafee vctullatis eruditre propino.” 

Ill the year 1770, he conferred a fjmiUr honour up 
on the academical prefa by his edition of Theocritus, 
in 2 vola, b\o. He undertook this woik by the advice 
of Judge Blackftor.e, then fellow of All- Souls College, 
and an ardent promoter of every publication tliat was , 
llktly to do credit to the Clartr.dou piefs. This ela- 
borate publication rdlefts no fmall credit on lire learn- 
jng, dliigtnee, and taltc of the editor. 

In 1771, he was eki^lcd a fellow of the Antiquarian 
Sockt), and was picfcntcd by the Earl of Lichfield to 
the fmall living of Kiddington in Gxfordfhire, wlu'cli 
he held till hii death. He likewife in this year publhh* 
cd an improved account of The J.ife of Sir j homas 
Pope, founder of frinity College, Oxford. In com- 
poliiig thefe ir.emoirs, he bdlowed much labour and re- 
ffP'ch, and fhtwed great judgment in the arrangement 
of liir n.Uerkls. Put poffibly, in hk ardour to pay a 
debt of gratitude, he has not fufliciently confidered 
what was due to his own fame. Tlie fame (Irength of 
dcfcrijjtion and vigour of remark would have better 
luitcd the life of fume eminently diftinguiOied chandler, 
ami extended the ripntation of the author as a bio- 
grapher btyoiul the circle of thofc academical readers 
who arc influenced by the fame feelings of vtneration, 
rtfptcl, and giatiludc which prompted Mr Waiton to 
compofc tills woik. The preface contains fomc cxccllcDt 
rcmaiks on biographical writing. 

The plan for a hillory of Knghfli poetry was laid by 
Pope, enlarged b) Gray ; but to bring an original plan 
nearly to a completion was referved for the pcrfevcrancc 
of Warton. In 1774 appeared his firft volume; in 
1778, the fccondaiid third ; which brings the narrative 
down to the commencement of the reign of Elizabeth 
in 1 j8i. .This work difplays the molt fingulsr com- 


biiiation of extraordinary talents and attainraenti. It 
unites tlic deep and niruute refeap’hes of the aitiquniy 
with ll*t elcg.iricc of ihc clalTical fcholar aud the ikill 
fif tile praAilcd writer, 'file llyle is vigorous and man- 
ly ; the obftrvaiions acute and jiilt ; and the views .of 
the fubjedl are extenfive and accurate. 

*777* collcfled hi.s poems into an odtavo vo- 
lume, containing mifcelliuieous pieces, odes, and fonnets. 
Phis publication may be confidered in fome meafure 
original ; there being only feven pieces that had before 
apiieared, and near three times that number which were 
then piintcd for the firft time. 

In vindication of the opinion he had given in his fe- 
cond volume of “ The Hiflory of Poetry,” relative to 
the ingenious attempt ofChattcrton to impofe upon 
the public, he pioduccd, in 1782, “ .-\n Inquiry into 
the Authenticity of the Pocm.s p.ttnbiired to Rowley.” 

Jn this txcelknt pamphlet the principka of tiue criti- 
cilm are laid down, an appeal propeily made to the 
internal evidence of the poem.s ; and upon thefe grounds 
it is proved, in the moll falisfiidory manner, that they 
could not have been written by a monk of the fourteenth 
century. 

The year 1785 brought him ihofc diftiiidions which 
were no Icis honoutable to thole who conferred than to , 
him who received them. He was appointed poet hureat 
on the deatli of Whitehead, and cledcd C?inden pro- 
fcflbr of ancient hiftory on the re/ig nation of Dr Scott. 
His inauguration leAu re was dr live ted ir» a clear and 
irapreflivc manner from the ptofcflbrial chair- It con- 
tained excellent obfervations on the Latin hiftorians, 
and was written in a llrong, perfpicuous, and clalfioal 
ftylc. In his odes, the vigour and brilliancy of hia 
fancy were not proftituted to an infipid train of courtly 
compliments: each prefents an elegant fpccimen of de- 
fcripiivc poetry, and as all of them have only a flight 
rebition to the particular occafiori on which they wc^C 
written, nnd have always a view to fome particular and 
intcrefting fubje^l, they will be pcrufcti with pleafure as 
long as ihi? fpecits of compofition is admired. « 

He made occallonal journeys to London to attend 
the literary club, of wh.ch he was fome years a membert 
and to viiic his friends, particularly Sir Jufliua Reynolds, 
At hi.s houfe he was fure to meet peribns remarkable 
for falhion, elegance, and tafte. 

Mis laft publication, except his official odes. Confid- 
ed of Milton’s fmalier poems. A quarto edition ap- 
peared in 1790, with corre^ions and additions. The 
great objtft of thefe notes is to exfilain the alhifums of 
Milton, 10 trace his imitations, , ind to illuftrate his 
beauties. I 

Until he reached his fixiy feep ^ year,, be continued 
to enjoy vigoit>u.s and uninterriif Jtd nealth. On being 
feized with the gout, he Mrent^yfo liath, and flattered 
himfelf, on his return to collt^, that he was in a fair 
way of recovery. But the chAige that had taken place 
in his conftitution was v^le to his friends * On 
Thurfday, Ma yjio, pafled the evening in the 

common roonii^*lfcRi •rja- for fome time more cfieeriui 
than ufual. Between ten and eleven o’clock he was 
ftruck with the palfy, and continued infcofible till his 
death, which happened the next day at two o’clock. 
On the 27th, his remains were interred in the college 
chapel with the-moft diftinguiflied academicaLhonoues. 
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W*itnn. The infcription upon the flat ftonc which is placed 
over his grave containa only an enumeration of hin pte- 
fermenta. 

Such waa the general condiiA and behaviour of Mr 
Warton an t<» render him tndy amiable anil n fpcrf^ablc. 
By hi» friends he was beloved for his open and cafy 
manners ; and by the members of the univerfity at huge 
he was rerpe6led for his conllant rciidcnce, drorigat* 
tachment to Alira Mater, his ftudioiA purfuite, and 
high hterary character Jn all parties where the com- 
pany accorded with his inclination, his converfation was 
eafy and gay, enlivened with humour, enriched with 
aiucHote, and pointed w'ith wit. Among his pccu- 
ItariiicB it may be mentioned that he was fo^d of all 
military lights. He was averfc to ftrangtry, particu 
larly to thofe of a literary turn ; and ytt he took a great 
j-leafure in encouraging the efforts of riling genius, and 
aiiiLting the lUidious with his advice ; as many of the 
voiing men of his college, who lhaied his affability and 
honoured his talents, could tellify. lie was bred tn the 
fchoolof piinflers ; and made as many good ones as Bar- 
ton and Leigh, the celebrated worddninters of his day. 
Under the ma/k of indolence, no man was more bufy ; his 
mind was ever on the wing in fearch of fome liteiary piey. 
Although, at the accullomed hours of Oxford lludy, he 
was olten feen fauntering about, and converfing with 
any friend he chanced to meit ; yet, when others were 
wading their mornings in deep, he wa:4 indulging his 
meditations in his favourite walks, and courting the 
Mules. Kis iituation in Oxford was perfeiHly conge- 
liif!l with his dtfpofuion, whether he indulged his failles 
iff pleafantry in the common room, retired to his own 
Itudy, or to the Bodleian library ; fauntered on the banka 
of his favourite Cherwell, or fui ve>cd, with the enthu 
liaflic eye of tafte, the ancient gatew'ay of Magdalen 
Collcire, and other fpecimens of Gothic architecture. 

• The following is a lilt of Mr Warlon’s works : 
I. Five Pallorai Eclogues/* 4to, 1745. Keprinted 
in Pearch's Colleftion of i^oems. 2. ** The Pleafures 
of Mclamcholyi” written in 1745 ; firlt printed in Doch 
iley’s Colledion, and afterwa'-ds in the Collc6lion of 
Mr Warton’s Poems 3. “ Progrtfs of Difconcetu,’* 
written in 1 746. Fiift printed in the Student,” a 
periodical paper. 4. ** The Triumph of Ifis, a Poem,” 
410, 1750* 5. ** Newmarket, a Satire,” folio, 1791. 
6. ” Ode for Mafic,” pertbrmed at the theatre in Ox- 
ford ^751. 7. ” Obfervationa on the Faerie Queen of 
Spctifcr,” 8vo, 1754. 8. inferiptionum ^trica- 
rum Dtle&us,” 4to, 1758. 9 A Oefeription of the 
City, College, and Cathedral, of Winchelter,” 8vo, no 
date- to. ** The Life of Sir Thomas Pope,” in the 
5th volume of the Biographia Brilanntca,” republilhed 
in 1772. II. ” The Life and literary Remains of 
Ralph Bathiirft, M. D. Deau of Wells, and Prefidcot 
of Trinity College in Oxford,” 1761. 12. ” A Com« 
Danion to the Guide, and a Guide to the Companion,” 
i2mo, 1762. !$• ** The Oxford Saiifage,” iii which 

feypral Poems bv Warton. 14. ” Antholog;ie 

SuVfL. Voi. IL Part li. 


Gnrrse a Conftantino Ccphala conditsc I.ibri tree,” Waflu'ng- 
2 tom. 1766. 15.” Theocritia Syracufli quae fuperfuit/, 
cum Scholiis (Jrairis,” &c 2 tom. 4to, <770. i6. 

” Hiflory of Enghlh Poetry, from the Clofe of tin 
nth to the Conunencement of the iSth Century,” 

4to, Vol, 1. 1774- Vol. II. 17:8. Vol. m. 1781 
17. “ Poems,” 8vo, 1777 18. ” Specimen of a 

Hiflory of Oxfordihire,” 1783.' I9. “ An Enquiry 
into the Authenticity of the Poems attribuUd to 
Thomas Rowlt'y,” 8vo, 1782. ao. Verfes on Sir J. 
ReynoldN's painted Window in New College Chapel. 

410.” 1782. 21. ” Poems on fevcral Occafions, by 

John Milton, with Notes critical and explanatoiy,” 8vu, 

1785. 

WASHING rON (George), whofc name is likely 
to live as long as that of any modern, was born on the 
I ith of Fcbiuary 1732, in the parilh of Wdlhington, 

Virginia. He was defeended from an ancient famiiy in 
Chelhire, of which a branch had been eftablifhed in Vir- 
ginia about the middle of the 1 7th century. We are 
not acquainted with any remarkable circuinllanccs of 
his education or his caiiy youth ; and we (hould not in- 
deed expedl any marks of that difurdcrly prematurenefs 
of talint, which is fo often fallacious, in a charader 
whofe diffinguiniirig praife was to be regular and na- 
tuial His clailical inliru6tion was probably fmall, fneh 
as the private tutor of a Virginian country gentleman 
could at that period have imparted; and if his opportuni- 
ties of information had been more favourable, the time was 
too Ihort to profit by them (a). Before he was twenty 
he was appoinred a major in the colonial n ilitia, and 
he had very early occafion to difplay thofe political aud 
military talents, of which the exertions on a greater 
theatre have lincc made his name fo famous throughout 
^hc world. 

The plenipotentiaries who framed the treaty of Aix 
la Chapelle, by leaving the boundarieip of the Britifh 
and French territories in North America uniixed, had 
fown the feeds of a new war, at the moment when they 
concluded a peace. The limits of Canada and Loui- 
flana, negligently deferibed iu vague language by the 
treaties of Utrecht and Aix la Chapelle, bccaufe the 
greater part of thefe vail countries was then an impe- 
netrable wildtrnefs, furnifhed a motive, or a pretext, 
for one of the moil ruccefsful, but one of the moil bloody 
and walleful wars in which Great Britain had ever been 
engaged. See Britain, Encycl^ 

in the difpuces which arofe between the French and 
Eiigliih ofltcers on this fubjed. Major Wafhin^ton was 
employed by the governor of Virginia, in a iiegociation 
with the French governor of Fort du Qaeliie (now 
Pitibui^lA ; who thri'atened the Engliih frontiers with 
a body of French and their Indian allies. He fucceed- 
cd in averting the invafion; but hoitilicies becomi'ig in- 
evitable, he was in -the next year appointed lieutenant 
colonel of a regiment raifed by the colony for its own 
defence ; to the command of which he foun after fuc- 
ceeded. 'Fhe expedition of Braddock followed in the 
5 E year 


(a) Several accounts of the life of Wafhiiierton have flated that lie ferved as a midihtpman on board a Britiih 
frigate. I'his is a millake. His elder brothei, who died young, ferved in that capacity in Vernon’s expiditioa 
agvflrilt varihagena ; wfunce the family ieat was called Moii»ii Wrnoii. Wadiiugioii htmfelf never Wft the U- 
aited States, except ia ouc ihoit voyage to a Weil India tilund, when he was verv 
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year 1755 1 which the futnl ifTae is too well known into the viewa of the New Englander?; but afraid left ^V'andngt* 

tci require being defcrihed by us. Colonel Wafhingtoo the army of ihofe rebellious fanatics, after (baking off the *, 

ferved in that expedition only as a volunteer ; but luch yoke of Great Britain, might give law to the continent^ 

was the general confidence in his talents, that he may he took upon himfclf the command of that army in the 


l.c faid to have conducted the retreat. Several Britilh month of July 1775 (n). To detail Ins condud in the 
officers arc Hill alive who remember the c^'lnmefs and years which followed, would be tt» relate the hillory of 
intrepidity which he fhewed in that difficult fitiiation, the American war, which we have already related in the 
and the voluntary obedience which was lo cheerfully article America {EncyrL), Within a very fhoit period 
paid by the whole army to his fiiperior mind. After aftsv the declaration of independence, the affairs of A* 
jiaving afled a diiUnguifhed part in a fubleqiient and merica were in a condition fo defperatc, that perliaps 
more fuccefsful expedition lo tbe Ohio, he was obliged nothing but the peculiar charaftcr of Waniingtoi/s ge- 
by ill health, in the year 1758, lo rclign his military nius could have retrieved them. A^^ivity was the po- 
fitup.tlon. 'rhcfixteen years which followed of the life of licy of invaders. In the field of battle the fiinei iority 
Wafhington fiipply few materials for the biographer, of a difciplined army difplayed. But delay was the 
Having married Nfrg Curtis, a Virginian lady of amiable wifdoin of a country dcfer.iled by undifciplincd foldicM 
character and refpcd^able connexions, he fettled ft his againll an enemy who muff be more exhaurted hy t me 
beautiful feat of Mount Vernon, of which we have had than he could be weakened by defeat. It required the 
fo many defciiptions ; where, with the exception of confummate puidence, the calm wifdom, the inflexible 
fuch attendance as was required by his duties as a ma- firmnefs, the moderate and well-balanced temper of 
giftiate and a member of the alTembly, his time was oc- Wafhington to embrace fuch a plan of policy, and to 
cupkd hy his domeftic enjoyments, and the cultivation pcrfeveie in it : to refiff the temptations of entevprize ; 
of his cllate, in a manner well fiiitcd to the tianquillity to fix the confidence of his foldiers without the attrac« 
of his pure and iinanibitious mind. At the end of this tion of viXory ; to fupport the fpirit of the army and 
period he was called by the voice of his countty from the people umidH thofc flow and cautious plans of dc« 
this rt.ite of cairn andfecurc though unoftentatious hap. fenfive warfare which are more difpiriting than defeat 
pinefs. itfelf ; to contain his own ambition and the impetuofi* 

For almoft half a century fymptoms of difaffcXlon to ty of hli troops ; to endure tempoiary ohfenrity for the 
the mother country had been fo vifible in the New fulvatioii of his country, and for the attainment of folid 
England provinces, that fo early as 1734 the celebrate J and immortal glory ; and 10 fuffer even temporary re- 
lihhop Berkeley had predieVd a total fcparatkm of proach and obloquy, fiippoi ted by the approbation of his 
North America from Great Britain. That prelate, own confciencc ami the applaufc of that fmall number of 
when a private clergyman, had lived three years in wife men, whofe praife i.i an earneft of the admiration and 
Rhode Illaud, and was an attentive and fagacious ob- gratitude of poilerity. ViXorious generals ealily acquire 
ferver of the manners and principles of the people, the confidence of their army. llHir.**, however, is .1 
imong whom he pctctivcd the old leaven of their fore-* confidence in the jortune of their general. 'Fhat of 
faihcis fermenting even then with great violence. The Walhingtords army was a confidence in his uufdom* 
middle and fouihern provinces, however, were moic ViXory gives fpirit to cowards, and even the agitations 
loyal, and their influence, together with perpetual dread of defeat fomclime.s impart a courage of dcfpair. Cou- 
ld* the French before the peace of 1763, put off the rage is tnlpired by fuccefs, and it may be flimulatcd to 
reparation lo a more diitant day than that at which, we dcfperaic exertion even by calamity; but it is generally 
Imve reafon to believe, the Biihop expeXed it to take pallitd by iiiaXivity.— A fyflem of cautious defence is 
place. Virginia, the moft loyal of all the colonics, had the fevereft trial of human forliuidc ; and by this teft 
long been in the habit of calling itfelf, with a kind of the firmnefs of Wafhington was tried. It muff not, 
proud pre-eminence, hh Afajtjly's otic'unC dominion ; and however, be concealed, that fome of the Britiffi com- 
it was with fume difficulty that the demagogues of manders gave him advantages, which he furcly did not 
New England could gain over that province when the expeX ; for more than once, as it appears to us, they 
lime auived for effeXiug their long meditated revolt, had it in their power to annihihtc his army, merely by 
At laff, however, they fuccccded ; and we find Mr followicg up their viXories. riic iffue of the conttlt 
Waffiington as a delegate from Virginia in the Con- is known. 

grtfs which met at Philadelphia on the 26ih of OXober Much has been faid hy the Britifti and American dc- 
1774. (See Ami RICA, ri' 174. Encyci.) As no A- mocratesof the magnanimity of Waffiington during the 
merican united in fo high a degree as he did, military ravages of a civil war, in which he aXed fo con^icu- 
experience with rcfoeXabilicy of charaXcr, he was ap- ous a part ;-and we fed not ourfelvea inclined to tefufu 
piuiited to the command of the army which had affem- him the piaife which he may have merited on this or 
bled ill the New England provinces, to hold in check on any other account. But granting that duty requi- 
the Britilh army which was then encamped under Gc- red him to execute as a fpy the accompliffied Andris 
neral Gage at Bolton. ^ true magnanimity would have previ;nted him from in- 

At th:*} pei'od there is fome reafon to believe that nei- fultingly creXing, in the view of that unfortqnate of* 
ther Mr Waihiiigton nor his conilituents entered heartily ficer, the gallows on which he was to be hung, feverai 


daya 


(n) That fuch were the motives of his conduX on this occafion, is rendered in the higheft degree probable 
in the preface to A View of the Caufes and Confequences of the American Re^iolu^n, in thirteen DifiourfeSf Preach* 
td in North America, between the years 1763 and 1775 ; by Jonathan Boucher, A. M. and F. A. S. Vkaf of 
Epfom in the County of Surrey. 
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dayf before bU execution ! When Earl Cornwallis was 
* overpowered by numbers, and obliged at York-! own to 

furrender to (he united armies of America and France, 
a magnanimous ctmqueror would not have malicioufly 
claimed, contrary to the iifagc of civilized war, the 
fword from the hands of that gallant nobleman. On 
thefe two occalions, and on fomc others, the conduf\ of 
Walhington agreed fo ill with Iris general chara6ter, 
that we are inclined to believe that he. mull have been 
influenetd by the leaders of the French army Koclrem- 
beau and Fayette. One thing is certain, that he was 
fo little jrleafcd cither with his own conduft on parti- 
cular oecafions, or with the general piinciplc of the A- 
nicrican revolution, that he never could he forced to talk 
on the fubjeA, An Italian nobleman, who vifited him 
after the peace, had often attempted, in vain, to turn the 
couveif.itiori to the events of the war At length he 
thought he had found a favourable opportunity of cf- 
fcftlng hia ptirjKrfe ; they were riding together over the 
fcciie of an aAion where Waniingtou’sctnidiidt had been 
the ful)j« 61 of no fmall animadverfio”.. Count 


faid to him, “ Your condudl, Sijj in this aolion haa 
been criticifed.” Wafhington made no anfwer, but 
clapped fpurs to his horfe j after they hsd palled the 

field, he tuined to the Italian and faid, ** Count , 

1 obferve tliat you wirti me to fpeak of the war ; it is a 
converfation which T always avoid. I rejtnce at the efta- 
blilhrnent of the liberties of America, hut the time 
of the llruggle was a hotriblc period, in which the heii 
men were compelled to do many tliifigs repugnant to 
their nature/' This, we think, is the language of a 
good man not altogether fatisfied with the part whirh 
be had been compelled to a6l, and who though he re- 
joiced at the eftahlilhment of the llhtrita of America, 
probably f'orefaw that (he would reap no benefit from 
lier finvourite independence • 

V The conclufion of the AroenVan war permitted Wafh- 
I'ngton to return to Ihofc doirteflic fcetics, from which 
no views of ambition feem to have had the povrer to 
draw him. 13 ut he was not allowed long to enjoy this 
privacy. The fupreme government of the United States, 
naftily thrown up, in a moment of turbulence and dan- 
ger, as a temporary fortification againft anarchy, pro. 
ve|} utterly inadequate to the preicrvaiion of general 
tranquHlIty and permanent fecurity. The confbfions 
of civil war had given a taint to the morality of the 
people, which rendered the rcilraints of a jult and vi- 
gdrous government more indifpenfably neccflary. Con- 
fifeation and paper money, the two greateft fchools of 
rapacity and diinonefty in the wotld, bad widely fpread 
their poifon among the Americans. One of their own 
writers tells us, that the whole fydem of paper money 
was a fyilem of public and private frauds, fn this ilate 
of things, which threatened the diffolution of tnorah'ty 
and government, good men faw the necefllty of conc^n- 
• tratiiig and invigorating the fupreme authority. Un- 
der the influence of this convidton, a convention of de* 
Icgatifs was afTembled at Philadelphia, which flrength- 
cned the ^ands of the Federal Union, and beftowed oiii 
Cong refs thofe powers which were neceflary for the 
purpofes of good government. Wafhington Was the 
prefident of lliis convention, as he, in three years after, 
was eleded prcfident of tlic United States of America, 
finder what was called “ The New Conftitution," iho^ 
it ought to have been called a reform of the republicah 
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government, as llml republican government itfclf was ^Vslhiogv 
f>nly a rrfurm of the anViciit colonial confiitution under . . 

the liriiifh crown. None of thefe changes extend^ 

JO far as an attempt to new. model the whole focial and 
political fyfiem. 

Events occurred during his chief maglftracy 'which 
coiivulfcd the whole political world, and which tried 

moil fcvcrely his moderation and prudence. The French 
revolution took place; Wafiiington, who had experienced 
the evils of one revolution, augured, from the begmuinfr, 
no good from the daring fpcciilations of incxpeiicmril 
vifionancs j and the progrefs of the revolution was not 
calculated to cure hisdiltuift. When, in the year 1791, 

France, then groaning under the moft intolerable and 
hideous tyranny, became engaged in war with almoll 
all the governments of the civilized World, it is faid to 
have been a matter of deliberation with the PrclicUnt 
of the United Stales, whether llie republican envoy, or 
the agent of the French piinces fliould be reciivcd in 
America as the diplomatic leprefcntative of France. 

But whatever might be his private fedings of repugnance 
and horror, his public condudl was influenced o -ly by 
his public duties As a virtuous man lie mull have abhor- 
red the fyftcm of crimes which wag eUabliilitd in Fr.ancc. 

But as the fuft magiltratc of the Ameiican comriion- 
wealth, he was bound or^ly to confider how far the in- 
teieft and fafety of the people whom he governed were 
affedfed by llie coiidtid of Franre. lie faw that it 
was wife and neccffaiT for America to preferve a good 
underftanding and a beneficial inrcrcoinfe with that 
great country, in whatever manner fhc was governed, as 
long as fhe abflaircd from committing injury againli the 
United States, Guided by this jnll and limple prin- 
ciple, uninfluenced by the abhorrence of crimes which 
he felt, and which others affedted, lie received Mr (ie- 
iiei, the minifter of the French Republic. The hillory 
of the outrages which that miniiler committed, or in- 
iligated, or countcnaniTed, againil the American goveru'- 
ment, mtift be frefh in the memory of all our rcadei*fi. 

The conduft of Wafhington was a model of firm and 
dignified moderation. Infuhs were offered to hiu au- 
thority in official papers, in anonymous Jibils, hy incen- 
diary declaimcrs, and hy liimultuous meetings. 'J’fir 
law of nations was trampled under foot. Hk confiden- 
tial minifters were fcduccd to l>elray him, and the dc- 
luded populace were fo inflamed by the arts of their 
enemies, that they broke out into infiirredtion. No 
vexation, however galling, could difturb the tranquilli- 
ty of his mind, or make him deviate from the policy 
Which his fituatioh preferibed. With a more confirm, 
ed authority, and at the liead of a longer cflablifhcd go^ 
vernment, he might perhaps have thought greater vi- 
gour juftifnble. But in his circtimflanccs, he was fen- 
fible that the nerves of authority were not ftrong enough 
to bear being ftrained. Pcrfuafion, always t!ie moft 
drfirable inftrument of government, was in his cafe the 
fafeft. Yet he never overpaffed the line which fepa- 
ratea conceflion from meannefs. He reaclieu the uimoft 
limits of modciratiofi, without being betrayed into pu- 
fdlanimity. He [jreferved external and int(*rnal peace 
by a fyftem of mildnefs, without any of thofe virtual 
confefUons of wchkneft, which fo much difhonour and 
enfeeble fupreme authority. Dqring the whole of that 
arduous druggie, his perfonjJcharafter gave^ihat ftrength 
to a ni^ fKnpJh^acy which in other cftiini-TtlD — :r. . e ' 
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Waftiinif- anciint of ol^cdienrc ?]v] n fpcft. '!1ie autliori 
, iv of his vivtMc was more ifTi ai-lij-.i'i f r rhe onferva 

liXn of America than the hv;.il powe s of his ollict. 

During this tiirhnlent period, he was rc^cleded to 
the ofBce of the Prefidrnry of ihc Unhed States, which 
he htW from Apiil 17^9 till September 7i;6. Pro- 
bahlv no magiftrate of any cornmonweahh, ancient or 
modern, ever oerupied a place fo painful and perilous 
Certainly no man was ever called upon fo often to fa- 
crlficc his virtuous feelings (he had no other facrihees 
to make) to his public duty. Two circumflances of 
this fort difervc to be particularly noticed. Iii the 
fpring of 17941 he fent an ambaffn h^r to Paris with 
credentials, addrefled to his “ IVat friaids the citizens 
compofing the Conimiitee of Ihililic Safely of the 
French Republic,” whom he prays God “ to take un- 
der his holy protedioii.” FotiLMianly the American 
ambaflador was fpared the hurnlli itioii of prefenting his 
credentials to thefc bloody tyrants. I'hcir power w'as 
fubverted, and a few of them had fufFerfd the puntfh- 
iiicnl of their crimes, which no puniHunent could eX' 
piate, before his arrival at Paris Readily as we ad- 
mit the purity of the motives which induml him to 
fend this tmhaffy to Parin, we cannot polfiblv approve 
of his condudl in deviating fo far from t^‘e ufiial diplo- 
matic llyle, as to call Rohtfpierre his friend : but he 
was btfet by an abfurd, tliough formidable, fadion at 
home. 

He had another flniggle of feeling and duty to en* 
ccunler, when he was compelUd t(» fupprefs the infur- 
redimi in the weftern counties of Penni)lvaniaby force 
of arms. But here he had a confolation. The exercife 
of mercy confoled his mind for the nccclfity of having 
rccourfe to arms. Never wja there a revolt f|ucllc(l 
with fo little bhmd. Scarcely ever was the bafeft dal- 
tard fo tender of hi.s own life, as this virtuous min w^as 
of the lives of his follow citizens. *^1 he value of his cle- 
mency i^ enhanced by recolIeAing that he was neither 
without provocaiioiia to fcvcrliy, nor without pretexts 
for it. His cliavadcr and his office had been reviled 
in a manner almoll rrncxampled among civilized nations. 
His authority had been ininlied.— His fafely had been 
thTcarened. Of hin peiional and political enemies fome 
might, perhaps have been fufpedted of having irilliga- 
led the infirncition ; a greater number were thought to 
wilh well to it ; aiid very few (lie wed much zeal to fup- 
prefs it. // animirt/m fu'U, ut ffffimum fafeinuj 

cuJt ent puucif piurfs iW/rwr, omnes prtn(ntur. Fuit nci- 
llttr i\i'entmenl, nor fear, nor even policy itfclf, could 
cxtini)uifh tire iiumanity of Walhingion. - This feems 
to have been the only facrihee which he was incapable 
of m.'iking to the interefl •»£ his country. 

'J'hroughout the whole couife of hisfecond Prefiden- 
ry, the dangiT of America was great and imminent al- 
moli beyond example. The fpiiii of change, indeed, 
at that pcricd, '^ov 4 all nations But in other couu- 
ti ies it had to encounter ancient and folidly ellablilhed 
power : it hud to tear up by the roots long habits of 
attachment in fome nations for their government ; of 
nwe in others ; of acqnicfccnce and fubmilHon in all.-^ 
But in America the g^vtuiment was new and weak. 
U’he people luid fcarce lime to recover from the ideas 
and feelings of a recent civil war. In other countries 
tli«; volcanic Lrec luuft he of power to blow up the 
mountains, iud to convulfc the cuntuieQU that held it 


before it rould tfeape from the deep caverns in 
which it was impnff'ned ; - in America it was covered 
only by tlk rdlifs of a late convullion, or at inoli by a 
little thin (oil. the produce of a few years quiet. 

The govc;nment o^ Ai.^etica had none of thofe falu- 
tary prejudices to employ, which in every other country 
were ufed with fucctis to open the eyes of the people to 
the enormities of the French revolution. They had. on 
the contrary, to coiiteiul with the prejudices of lltcir 
people in the moil moderate precautions againil internal 
confulion, in the mod rnraiured and guarded rcfiftaiicc to 
the unparalleled infults^nd enormous encroachments of 
France. Without zealous fupport from the people, the 
American government was impotent. It required a con- 
liderable time, and it coll an ardiioiH and dubious (trug- 
gle, to direct tlie popular fpirit againfi a filler republic, 
eftablilhed among a people to whofe aid the Americans 
aferihtd the elUblifhinent of their independence. It is 
probf'.bic, indeed, that no policy could have produced 
this elTe£l, unlefs it had been powerfully aided by the 
crimes of the French government, which have proved 
the (Irongell allies of aU cllablilhed governments; which 
have produced inch a general difpofition to fubmit to 
any known tyranny, rather flian nidi into all the un- 
known and unJefiiiablc evils of civil confufion, with the 
horrible train of new and monftrous tyrannies of which 
it is ufually the forerunner. But of ihefe circumilancci 
Walhiugton availed himfclf with uncommon add refs. 
He employed the horror excited by the atrocities of the 
French revolution for the molt houed and pmife- worthy 
purpoles ; to prcTerve the internal quiet of his country ; 
to afftrt the dignity, and to maintain the rights, of the 
commou wealth which he governed, again (I foreign ene- 
mies. He avoided war without incurring the imputa- 
tion of pufdlaninilty. He chcrilhed the deullation of 
Americans for anarchy, without weakening the fpirit of 
liberty ; and he m^.intained, and even coniblidated, the 
authority of government, without abridging the prl-' 
viJeges of the people. 

I he lefjguation of Walhington in 1796 was certainly 
a meafure of prudence, and wc doubt not of patriotifm; 
but the conduct of his fuccelTor hrs bicn fuch as to give 
the Amei leans rcafon to regret that the reins of govern- 
ment were thrown up by Inc only hand, perhaps, that 
was fit to guide them during fo unfettled a Hate of pitb- 
lie affairs. When he retired, he publilhed a valedic- 
tory addrefs to his countrymen, as ne had before done 
when he quitted the command of the army in 178^. 
In ihcfe compofitions, the whole heart and foul of 
Walhington are laid open. Other (late papers have, 
doubtlcfs, (hewn more fpirit and dignity, more eloquence, 
greater force of genius, and a more enlarged compre- 
henfioD of mind ; but none ever difplaycd more fiinpli- 
ty and iupnuoufncfs, more moderation and fobricty, 
more good fenfe, more prudence, more honefty, more 
earneli affedion for his country and for mankind, more 
profound reverence for virtue andieligion; nioreai’dent 
wilhes for the happinefs of his fcllow-creaturcs, and 
more juft and rational views of the means which alone 
can cfiedually promote that bappinefs. 

Ftutn his rcfignadon till the month of July 179^, he 
lived in retirement at Mount Vernon. At this latter 
period, it became ncceffary for the United States to 
arm. They had endurtd wilh a patience, of which 
there is no example in the hiilory of Hates, all the con- 
tumely 
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W»fh:nc. tiimcly ami wrong which fucccffive acfmmiftratioiii in 
, iT.iiice had htaprd upon them. Their n)ip9 were every- 

where canliired, their ininifters were detained in a fort 
^ of impril'oiimeist at i’aria ; while incendiaries, clothed in 
the facTcd charaftcr of ambafladors, fcattered over their 
peaceful provlnccB the fire branda of fedition and civil 
war. An offer was made to terminate this long courfe 
of ii.jiifticc, for a bribe to the French minifters. Thw 
offer was made by perfons who to be in the 

e'onfidence of M. f alUyrand, who profijfal to aA by 
his authority ; who have been fiuce, indeed, difavowed 
by him ; but who never will be believed not tt) have 
been his agents, till he convid them of impofture by 
legal evidence, and procure them to be puniihed for fa 
abominable a fraud. 

I'he United States refolvcd to arm by land and fca. 
The command of the army was bellowtd on General 
Walhington ; which he accepted, becaufe he was con- 
vinced that every thing we hold dear and facred was 
♦ Sechin ft tioiifly threatened* though he had flattered him- 
felf “ tliat he had quitted for ever the botuidleia field 
.f. public adion, inceffant trouble and high refponlibi- 
lity, in which he had long aded fo confpicuona a part.’' 
Jn tins office he coiiiinued during the (hort period of 
his life which liiil remained.-- On Thiirfday the 12th 
December 1799. he was feized with an innanmiation 
in liis throat, which became conilderably worfe the luxt 
day; and of which, notwithdanding the dim ts of his 
phylicians, he died ou Saturday the j^th of December 
1799, ill the 68tU year of his age, and in the Z3d year 
of the iiukpcndcTice of the United States, of which he 
may be confidered as tlie founder. Tlic fame calmnefs, 
firaplicity, and regularity, which had uniformly marked 
his demeanor, did not forfake liim in -hie dying mo- 
ments, He faw the approaches of death without fear: 
—he met them without parade.— liven the perfectly 
j^ell ordered flate of the mod minute particulars of his 
private hufind's, bore the (lamp of that couflant autho- 
rity of prudence and pt apical rcafon over his adtiona, 
which 21VE8 a didingiiithing feature of ht» charader. He 
died With thofc fcntimenls of piety which had given 
rigour and confiflency to hi^ virtue, and adorned every 
part of his illiidnous life. 

WAICHWORK. Our intention in this article 
doA not extend to the manual pra^\ice of this ait, nor 
even to all the parts of the machine \Vc mean to coii- 
fidcr the moft important and difficult part of the con- 
ftriiAion, namely, the method of applying the main- 
taining power of the wheels to the regulator of the mo- 
tion. io as not to hurt its power of regulation Our 
obfervaiione would have come with more propriety un- 
der the title ScAPRMEiirT, that being the ncme given by 
our at tiffs to this patt of the conffrudion. Indeed tliey 
were intended for that article, which had been onac- 
countably omitted in the body of the Di6Uonary under 
the words Clock and Watch. But the bad health 
•and occupations of the perfon who had engaged to 
write the article, have obliged us to defer it to the laft 
• oppoitiuiity w'hich the alphabetical arrangement affords 
us I and, even now, the fame caubs unfortunately pre- 


vent the author from treat ing the fubjeft in the manner 'VVarch- 
he intended, and which it well deferves. But wc truth 
that, from the account which is here given, the rcadei', * 
who is converfant in malhematicnl philofopliy. will per- 
ceive the juilnefs of the coiicliitinns, and that an intelli- 
gent ariid will have no hcfitatiun in acceding tA the 
propriety of the maxims of conff ruction deduced from 
them. 

The regulator of a clock or watch is a pendulurn or 
a balance. Without this check to (he motion of the 
wheels, impelled by a weight or a fp’^ing, the Tn:irliioe# 
would run down with a motion rapidly accdcraiiiig, ti!l 
frktion and the rtfillaoce of the air induced ,1 fort of 
uuiformity, as they do in a kitchen jack. But if a pen- 
dulum be fo pot in the way of this motion, ottly 
one tooth of a wheel can pafs it at each vibration, the 
revolution of the wheels will depend on the vihntioii of 
the pendulum. This has long been ohferved to have a 
certain coiiliancy, iniomuch that the affroromers of the 
£aff employed pendulums in meafiring the times of 
their obfervaiione, patiently counting their vibration 1 
during the phafes of an eclipfe or the tranlits of ih'j 
ffars, and renewing iht rn by a little piiih wiih ihe fin- 
ger when they beciime too imall (iaiTcndl, Kiai.di, 
and others, in more recent times, followed this tx.i.riple. 

The celebrated pliyficiau isaiiiStor iis is the fird perfon 
who is mentioned as linviug applicj llieni at; rcgul-itor-* 
of cliM'k movements. Machines, howevtr, called 
with a tiain ot tootlied %vhtc!s. lea ling »*ound an index 
of hours, had been contrived long before, i he eailicit 
of which we have any account is that of Richard of 
Wallingford, Abbot of 61 Alban’s, in 1326 ( 't). it 
appears to have been regulated by a fly like a kitchen 
jatjw*. Not long after this (iiacom.) l)o;-di n>«dc m.w ^ 
at Padua, wdiich had a m^tujt juccujfir'ius^ a hobbl.'uc or ‘ ' ' ^ 

trotting motion; fiom which txprcflioii it farnt p.ola-' ' ' 

ble that it was regulated by fot/ic aiicrnrKe movtnient, ^ 

Wc cannot think that this was a pendjhnn, bccauir, 
once it was introduced, it never could have been fun- 
planted by a balance. I'hc alternate motion of a pen- 
dulum, and its Teeming uniformity, arc among the nuiit 
fam liar obfervations of common life ; and it is furpri- 
fiiig that they were not more early thought of for re 
guiating time meafurers The aluiostc motions of the 
old balance is one of the moff far-fitched means thu 
can be imagined, and might pafs for the invcr.tion of a 
very reflecting mind, while a pendulum only reipiirt'.io 
be drawn afide from ihe plumb-line, to make it vibrate 
with regularity. I'hc balance muff be put in motion by 
the clock, and that motion muff be Hopped, and the 
contrary motion induced ; and we muff know that tlie 
fame force and the fame checks will produce iindorm 
ufcillations. All this mull be previoufly known befire 
we can think of it as a regulator ; yet fo it is that 
clocks, regulated by a balance, were lung uied, and very 
common through Europe, before Galileo propoffd the 
prnduliim, about the year 1600. Pendulum clocks ilicci 
came into general ufe, and were found to be greatly pre.. 
ferable to balance clocks as accurate rneafurers of time. 
Mathematicians law that their vibrations had fome re- 

gular 


(A)'Profcffor Beckmann, In the firff volume of hit of Invmluns, expreffes a bclkf that clocks of this 

ksnd wtre ufed in feme monalieiies fo early ai* the iilh century, and that they were dtrivid to the pii>nkj fioru 
the baracens. His authorities, however, are difcurdanti and lecm not completely iatisfailory even to h^ml'cIiA 
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pular •dependence oi\ nnitorm jcvavliy, and in their wri- 
#?ng 8 we meet with iniiny alicmpts tu dcLcrmlne the 
tune and demonflratc tire ifochronirm of the \ibratlon 8 . 
It is amufing to read ihelV attempts. We wonder at 
the awkwardiufs and infiintciency of the (xplanattoii 
given of tlie mcvlli>r .6 of peiidiihims, even hy men of ac- 
kn(»wledr,td eminence. Meiftnnus cairied on a moft 
iifefni coircfpoiidencc with all the mathematicians of 
Jhiropc, ard wab the meano of making them acquainted 
wiili each other ; nay, he wab himfelf will convcrfrmt 
the fclrnce ; yet om. cannot but fmllc at his reafon- 
ings on this ful/jcrt. Standing oii llie fliouldtrs of our 
prcdcceffors, wc look around us, In gteat fati.^fa^fion 
with ou** own powers c)f obfervation, not thinking how 
we are laifed up, or that wc are tiacling with the dock 
left 116 hy the diligent and fagaeioiis phtlofophera of the 
17th century («). Riccioli, Gaflendus, and Galileo^ 
made fnuilar aitempto to explain the motion of pendu- 
lums ; but without fuccefs. 'riiis honour was referved 
for Mr lluvghens, the moll elegant of modern geome- 
ters. Me hid fucccedrd in >^^57 adapting 

the m.ichiiKTy of a clock to the maintaining of the vi- 
bratlnn.i of a pendulum. Charmed with the accui'acy 
of its pi i fornrance, Ite began to inveWigatc with feru- 
puloui. attention the lluory of its motion. By the mod 
ingeniou*: and elegant application of geometry to uic- 
clun i::! problems, he demoniirated that the wridcr vi- 
bration^ of a pendulum employed more lime than the 
nartowtr, and that the lime of a fcmieiicular vibration 
is to that (d' a VC17 fmdll or.e nearly as ^4 to 29 ; and, 
aided. 1^' a new depanment of geometrical Icience in- 
vented by hiiril'clf, namely, ilie evolution of curves, he 
(hewed howto make a pendulum fwing in a cyclnd, 
and that iln vibiations in this curve are all performed 
in ecup.l times, wlialever be ibcir extent. 

bill be ore this lime, Dr Hooke, the inoft ingenious 
and inventive meclianiclaii of his age, had difeovered 
the grCAt accuracy of pendulum clocks, having found 
that the mnnuer in which they had been emplo)ed had 
o'^lcured their real merit. 'I hey had been made to vi- 
biate in very large arches, the only motion that could 
be given them by the contrivances then known ; and in 
165^1 he invented another method, and made a clock 
W'hich moved with altmilfhin^j regularity. Uling a 
heavy pendniurn, and making it fwing in very’ fmall 
arches, the clocks fo conllrudcd were found to excel 
Mr liuygheiisds cyf^loidal peridiilums ; and thofe who 
were unhicndly to Huyghens had a fort of triumph on 
the c'CCJlion. But this was the rcfiill of ignorance. 
Mr Huygluns had fhewn, that the error of «f an 
inch, in ilie formation of the parts which produced the 
cycloidal motion, caufed a greater irregularity of vi* 
bration than a circular vibr.ntion could do, although it 
fhonld extend five or (:x degrees on cacli fide of the 
perpendicular. It has been found that the unavoidable 
inaccuracies, even of the heft ;u lifts, in the cycloidal 
conftriidion, make the performance much inferior to 
that of a common pendulum vibrating in archca which 


do not exceed lUrec or four degrees from the peipcadi- 
cular. Such clocks alone are now made, and they ex* 
txed all expectation. 

Wchave faidthat a pendulum needed only to be re- 
moved from the perpendicular, and then let go, in or- 
der to vibrate and meafure time. Hence it might 
feem, that nothing is wanted but a machinery fo con- 
neded with the pendulum as to keep a regifter, as 
it were, of the vibration. It could not be difficult to 
contrive a method of doing this ; but more is wanted. 
The air mull be difpluxd hy the pendulum. This re- 
quires foinc force, and mull therefore employ fo.me part 
of the momentum of the |KnduIuiii. 'J"bc pivot on 
which it fwings occafions friction— the thread, or thin 
piece of metal hy which it is hung, in order to avoid 
this friflion, occafions Time expenditure of force by its 
want of pcifeh flexibility or tlaiiicity. Thefe, and 
other caulcs, make the vibrations grow more and more 
naitow by degrees, till at U!l the pendulum is brought 
to reft. We mull thcteforc have a contrivance in the 
wheel work which will reftore to the pendulum the fmall 
portion of force which it lofes in every vibration. The 
station of the wheels therefore may be called a maintain* 
///«• f>Q*iver^ becaufe it keeps up the vibrations- 

Hut we now fee that ihia may affedl the regularity of 
vibiation. If it be fuppofed that the action of gravity 
rendets all the vibrations ifochronous, we mull giant 
that the additional impulfion by the wheels will de- 
(Iroy that ifochronifm, unlels it be fo applied that the 
fun total of this impulfion and the force of gravity 
may tary fo with the fitustion of the pendulum^ as ilill 
to give a feriea of forces, or a law of variation, perfectly 
fimiiar to that of gravity. This cannot be effeded, un- 
lefs we know both the law which regulates the aftion 
of gravity, producing ifochrontfm of vibration, and the 
intenfity of live f >rce to be derived from the wheels in 
every ficuation of the pendulum. 

'rhe neceifary vequifite for the ifoclironous motion 
of the pcodnluin is, that the force which urgi^s it to- 
ward the perpendicular, be propoitional to its dittance 
from it (fee Dynamics, 10,^. Cor. 7. SuppL) ; and 
therefore, fince peodulums fwinging in fmall circular 
archer are fenfibly ifochronou*i, wc mull infer that (uch 
is the law by which the accelerating aflion of gravity 
on them is really accommodated to every fituatiou in 
thofe arches. 

It will greatly conduce to the better underftanding 
of the elFcd of the maintaining power, if the reader 
keep in continual view the chit? circumftances of a mo- 
tion of this kind. Therefore let ACn (%. 1. ) repre- 
fent the arch paOed over by the pendulum* Aretched 
oat into a ftraight line. Let C l« its middle point, 
when the pendulum hangs perpendicular, and A and a 
be the extremities of the ofciilatlon.' 1 .ct AD be drawn 
perpendicular to AC, to reprelent the accelerating ac- 
tion of gravity on the pendulum when it is at A. Draw 
the ftraight line DCc/, and j ^/,> perpendicular to> A a* 
About C, as a centre, deferibe Uic femicinde AFHa. 

Through 


(h) Wc arc provoked to ni^kc this obfci-vatfon, by obferving at this moment, in a literary journal, a pert and 
petulant upftart fpeaking of Newton's optical difeoveries in terms of ridicule and abuCe, employing thdle veiy 
difeoveries diminilh his authority. Is it not thus that Chriilianity is now flighted by thofe who enjoy 
friiits of the pure morality which it introduced ? 


risfe 
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Thronjjh any points B, K, i, See, of A draw the 
perpendiculars 13 FK« KLMy See. cutting both the 
ilraight line and the femicirtlc. Then, 

1 . The actions of gravity on the pendulum, when in 

the fitiiations B, K, &c. by which it is urged toward 
C, arc proportional to, and miy be re prefented by, the 
ordinates BF, //, the Ilraight line 

13C./. 

2. 'The velocities acquired at B, K, Sic. by the ac- 
celeration along A B, .\K, &c. arc proportional to the 
ordinates BV, KM, &c. to the femicircle AH<i ; and, 
therefore, the velocity w'ith which ihp pendulum panes 
through the middle point C, is to its velocity in any 
other point li, asCH to BV. 

3. The times of deferibing the parts AB, BK, KC, 
See. of the whole arch of oicillation, are proportional to, 
and may be repnfented by, the arches AF, FM, MH, 
Sec. of the femicircle. 

4. If one peiulubim deferibe the arch rejircfcnied by 
AC and anotlmr t’efcribe the arch KC /, they will dc- 
ferde them in equal timtfi, and their ma.xirrium vtloct- 
tics (vi/.. tluir veh citica in the middle pciint), are pro- 
poitional to AC and KC; that is, the velocities in the 
middle point are proportional to the width of the of- 
cillations. 

'^rhe fame proportions arc true with rtfpefl to tlic 
motions oiitwares from C. That is, wlien the perdu* 
liini deforibts CA, vith the initial velocity CII, it** ve- 
locity at K is reduced to KM by the retarding aflton 
of gtavity. It is reduced to BF at B, and to nothing 
at A; and the times cf defenbing CK« KBt BA, CA, 
are as HM, HF, HA. Another pendulum fetting 
out from Cl wiih the initial velocity CO, reaches only 
to K, CK being = CO. Alfo the limc'^ are equal. — 
If we confidcr the whole ofcillatioo as performed in the 
direction A a, the forces AD, BE, KL accelerate the 
pendulum, and the fimilar forces ^/, /' /, on the 

other fide, retard it. The contrary happens iu the riCKi 
ofcillation aCA. 

5. The areas DABE, DAKIi, Sec, are proportion- 
al to the fquares of the velocities acqu'red by moving 
along AB, AK, Sec. or to the diminution of the 
fqtiares of the velocities fullalned by moving outwards 
along BA or KA, See, 

•The confideralion of this figure will enable the reader 
(even though not a mathematician) to form fomc no- 
eioii of the of any propofed application of a main- 
taining- power by means of wheel work ; For, knowing 
the weight of the pendulum, vee know the accelerating 
af^lion of that weight in any particular fitiiat'on A of 
the pendulum. We alfo krow what addition < r fuh- 
tra£lion wx produce on the pendulum in that fitualion 
by the wheel- w^oik. 8uppofo it is ari addition of pref- 
fure equal to a certain number of grains- We can 
make AD to D .< as the Aril to tlie laft ; and then A 
will be the whole force urging the pendulum toward 
C. Doing the fame for every point of AC, we obtain 
a line / ( ^ c, which is a new fcale of forces, and the 
fpadfe DC comprehended between the two (cales CD 
and C -S will exprefs the addition made to the fquarc 
of the velocity in pafling along AC by the joint ac- 
tion of gravity and the itiainlainifig power* AUb, by 
drawing a line « n perpendicular to AC« making the 
/pace C ^ » equal to CAD, the point » will be the li- 
mit of the ofcillation outward from C» where the initial 


velocity HC is cxtinguilhed. If the lino « y cut tlic Watcli« 
fame circle in une hulf tlie arch A will nearly ex- work, 
prefs tiic contradlion made in the time of the outwa]^ 
ofcillation by the muinl^iuing power. An accurate de- 
termination of this Lul circiimllaiu-c is operofe, and 
evt'ii d‘ihcult ; but ihii folution is not far from ihelrulh, 
and will greatly afM our judgnitut of the cfle^l of any 
propofal, even ihcugh be drawn only by the judge- 
ment of the eye, making the area left out as nearly 
equal to the area taken In ns vve can tdimatc by mfpcc- 
tion. '1‘his is faid from Lxpericnce. 

«Sincc the motion of n (.('udulum or balance is af- 
tcvn^tc, while the pit ffiirc of ilie whirls is cimHautly 
ill one diridlion, it is plain that fume art muil be ufed 
to accommodate ihc one to the oilnr. Whm a loutK 
of the wheel lias given the balance a motitm in one di- 
rciMion, it mult quit it, iliat it m^iy get an impiiluon in 
tlie oppolttc diuTtion. The b: lance or p-judiiliiin llnui 
efcaping horn the tcioth of the ivhicl, or the if.oili e* 
leaping trnm the bahuicw*, has given to the general eoii- 
trivanee llic uarne i*f sv \j* '■ mins' arnrng our aitiths, 
from the Vrtneii wr‘ul i. I'df f'ntunt. \\\ proeeed, there- 
fore, to ee'if.der tills in<»re pai liculdily* firlt 

coiilidc’ing the Icaotmeiits v\hieh are pt c i.ll.iTly fnllid 
to the fn.yil vibrat?ons c;t pr ndiihin’s, .iiul llicii 
winch mull proiiuee min h wider vibmlio'is i.i balancii^ 

This, wiili foiue other ci'^t umllances, Tinder i!»c Icaue- 
merits for pcuduliims and balancts viiy dilieieiit. 

I. Oj the /hiion y a unJ Palut. 

The feapement wliich hos been iii ufe i'oi chii ks and 
watches ever lince their urll iqipeattuico in Ennqie, in 
txticmely fir.pli, and its mode of o*h ration h too ob- 
vious to need iniieh explanation, in lig. 2. XV repie- 
fents a liori'/ontal a\ij, to i^hich the ptiiduhini P is at- 
tached by a flendcr rod, or other wife. 'J'his axis has 
tsfto leaves C and D attached to ft, one rear -each end, 
and not in the fame plane, but fo that uru n the pen- 
dulum harg^s pc'ipendicidailjs anil at red, the piece C 
fprcadsa few degrees to the right hand, and D .as nuicli 
to the left. ’I hey commonly make .in p.ngrit: of yo. 

Ho, or 90 degrees, '^rhefe two pircei are called h.si.- 
Li-TS. AhB reprefinls a wheel, tu ning lound on a 
perpendicular axii EO, i:i the order of the letters 
ArEB. 'the teeth of this wlietl arc cut into the form 
of the Ucih of a faw, leaning forwaid, in the dire- 'ion 
of the motion of the rim. A j they Tome what rcfcmble 
the points of an old falhioiied royal dixdem, this wheel 
h^s got the nainc of the c rown wiiti.!.. In watches 
it is olteii called the ba^iuuc ^vhed, i he number of 
reelh is gtm rally odd; fo that w 1 *im one c filiem B is prtf- 
ftijg on a pallet D, the oppolite pallet C is in the fpace 
between tw’o teeth A and 1. 'The fgurc iiprtfenU 
the pcudulufu at the cxtieiuily of its cxcurfion to the 
fight hand, the tooth A having jufl tfeaped from the 
pallet C, -and the tooth B having jiill dropped on the 
pallet D. It ia plain, that as the pendulum now movci2 
over to the Uft, in the arch PG, the tooth B cmtlnucs 
to prefs on the pallet 1), and thus accelerates the peri- 
duluin, both during its defeent along the arch PH, and 
its afetnt along the aixih HG. It is no lefs tvidenf, 
that when the pallet D by turning round the axis X 
raifes its point above the plane of the wheel, the tooth. 

B efcapea from it, and I drops on the pallet C, which 
is DOW nearly perpcDdicular* 1 prefTea C to the right, 

.apt! 
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W«rch. ani ncrclcratCB the niutior. of ihe pendulum along the 
arch Cl*. Nothiji;^ can be more obvi^ma than thU **c 
tLn of the whirl in maintaining the vibrations of the 
pendulum. Wc nan tafily perceive, alfo, that when the 
pendulum is hanging perpendicularly in the line XHy 
the t^JOth B, by prelTing on the pallet D, will force the 
pendulum a little way to the left of the perpendicular, 
and will force it fo much the farther as the ])endulum 
\6 lighter ; and, if it bt fufficie-tly light, it will be for 
red fo far from the perpendicular that the tooth B will 
fenpe, and then I will catch on C, and force the pen- 
iiliim hack to P, where the whole operation will be 
repeated, 'fhe fame eflhft will be produced in a more 
Tcmiirkublc degree, if the rod of the pendulum be con 
tii’ueci through the axi XV, and a ball C^put on the 
Ollier end to balance P. And. indeed, this is the con- 
trivance which was fnlV applied to clocks all f.vcr Eii- 
ii'*pe, before the application of the pendulum. They 
were Ijalarcc clocks. The force of the wheel was of a 
certain magirtude, and therefore able, during its a£fion 
on a pallet, to commur ieate a certain quantity of mo- 
tion and vcl'.xrily to the balls of the balance. When the 
tooth B efcapes from the pallet D. the balls are then 
moving with a certain Vilocity and momentum. In this 
condition, the balance checked by the tooth I catch- 
ing oi\ the pallet C. Btit it is not inilantly Hopped. It 
continues its motion a little to the left, and the pallet C 
forces the tooth I a little backward. But it canmA 
force it fo far as to cfcape over the top of the tooth I ; 
bccaufe all the momtnlum of the balance was generated 
by the force of the tooth B ; and the tooth I is equal- 
ly powerful. B( Tides, when I catches on C, and C 
continues its motion to the left, its lower point applies 
to the face of tlie tooth I, which now afts uu fhe fca- 
latirt by a long and powerful lever, and foon Hops its 
fa-thcr motion in that diredion, and now, continuing to 
pn f't on C, it urges the balance in the oppofite direc- 
tion. 

1 bus we fee that in a fcapement of this kind, the 
motion of the wheel mnit be very hobbling and unequal, 
making a great iK p fin ward, and a ihort (icp back 
ward, at every heat. 'I’his has ocrafioned the coiuii- 
vance to get the name of the recoii.ino scAPEMr.NT, 
l!ic recr.iliiig pallets, 'rhi.s hobbling niotiun is very ob. 
fervaMc in ibe wheil of an alarm. 

I'lius have we obtained tw’o principles of regulation. 
The full and niolV obviou.s, as well as the moll perfect, is 
the naluTal ifothionoiis vibrAtiun of a pendiihiin. The 
only life of the wlieelwork htie, befides regiilerinR the 
vibrations, it* to give a gentle impiilfion to the perdu 
Inm, by means of tlic pallet, in order to compenfate 
friction. &c and thus maintain the vibrations in their 
primxilivc magnilude. Bui there is no fuch native mo- 
tion in a baltiiice, to wdiieh the motion of the wheels 
mull accommodate itfelf I'lie wheels, urged hy a de 
tei mined prelVure, and af\ing thiongh a determined 
fp.tce (the tare of the palkt), miift )L>enerate a certain 
tietermiued velocity in the balance ; and llitTcfoie the 
time nl the olcillation is alfo < l•*crmined. both during 
the progrcHivc and the retrograde motion of the wheel. 
The a^.tions being fmiilar. and through equal fpaces, in 
icvrvy ofcillation, they mull employ the fame lime. 
Thcieforc a balance, movtd in tins manne*', miift be 
ilochronouB, and a ugid-’tor for a liine-ktcptr. 

JBy thus employing a balance, the horizgutal puHtiun 
a 


of the axis XY is unneceffary. Accordingly, the oM Watch* 
clocks had this axis perpcndicuinr. by which ineaiia the . 
whole weight of the balance refled on th** point of the 
pivot Y or X, according a<» the balance PQjs'as placed 
above or below. By making the fiipporring pivot of 
hard Heel, and very (har|i. fridtion was greatly di mini (h- 
ed Nay, it was entirelv removed from this part of the 
machine by fnfpending the balance by a thr« ad at the 
end X intlead of allowing it to reii on the point of the 
pivot Y. 

As the balance reguhtor of the motion admits of 
evciy pofition of the machine, thofe clocks were made 
in an infinite variety of fanciful forms, efpecially in 
Germany, a country famous for mechanical contnvaiices. 

They wcie made of all fizes, from that of a gi-cat lleeple 
clock, to that of an ornament for a lady’s toilet. The 
fubHitutlon of a fpring in place of a weight, as a Rrii 
mover of the wheel-work, was a moll ingtnious thought. 

It was very gradual. Wc have ften, in the Emperor’s 
mufeum at Bruflels, an old (perhaps the Rrfl) fpring 
clock, the fpring of which was an old fword blade, frorii 
the point of which a catgut was wound round tlie barrel 
of the firft wheel. Some ingenious German fiibftituted 
the fpiral fpring, which both took lefs room, and pro- 
duced more revolutions of the firfl wheel. 

When clocks had been reduced to fuch fmall fizes, 
the wifh to make them portable was very natural ; and 
the means of accompliflimg this were obvious, namely, 
a farther redu^ion of their fize. This was accomplifh* 
ed very early ; and thus we obtained pocket watches, 
moved by a fpiral fpring, and regulated by a balance 
with the recoiling fcapement, which is Hill in ufe for 
common watches. The hobbling motion of the ciown 
wheel is very cafily feen in all of them. 

, It is very uiiceitain who firli fubftituted a pendulum 
in place of the balance (Clock., Enrycl,) Huygliens, 
as we have already obferved, was the firft who invefti- 
gated the motions of peudulums with fuccefs, and his 
book Dt lioroJo^lo Ofcillatoriu may be confidered as the 
eirments of refined mechanics, and the fourcc of all the 
improvements that have been made in the conftru^tion „ 
of tcapi'inc nts. But it is certain that Dr Hooke had 
employed a pendulum for the regulation of a clock 
many years betore the publication of the abovementioned 
treatile, and he claimH the merit of the invention of t*he 
vfi/y proper method of employing it. We imagine 
thv<clorc that i^r Hooke’s invention was nothing more 
than a fcapement for a pendulum making fmall vibra- 
tions, without making ufe of the oppofite motions of 
the two Tides of tht crown wheel. Dr Hooke had con- 
nived feme fcapement more proper for pendulums than 
the recoiling pdllets, becaufe certainly thofe might be 
employed, and arc a6lually employed as a fcapement 
for pendulum clocks to this day, although they ate in- 
deed very ill adapted to the purpofe. He had not only 
remarked the gteat fuperiority of fuch pendulum clocka 
as were made before Huyghens’s publication of the 
cycloidal pendulum ovei the balance clocks, hut had 
alfo feen their defeats, arifing from.thr light pendu'liiini 
and wide arches of vibration, and invented ?. fcapement 
of the nature of thole now employed. 'Phe pcndidum 
clock which he made in 1658 for Wtlkiiin aticr- 
wards Bifhop of Chefter, is mentioned by ilic inventor 
as pccidiarly fuiied to th. modciaie fv^i-g of h pen* 
duluiti ; and he oppofes this circumltance to a general 
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praflice of wide vibrations and triflinpr pendulums. The 
French are not in the pra^fice of aferibing to ii« any 
thing that they can claim as their own; yet l^epante 
(ays that the JCchd^femem a came from England 

about the year t66^. It is alfo admitted by him that 
clock-making ftouriflicd in England at that time, and 
that the French arrifts went to I.ondon to improve in 
it. Putting thefe and other circumdances together, 
we think it highly probable that we are indebted to Dr 
Ifookc for the fcapement now in ufc." The principle 
of this is altogether different from the fimple pallets and 
dire<St impulfe already deferibed ; and* is fo far from be- 
ing obvious, that the manner of u6%ion has been mifun- 
derftood, even by men of fcience, and writers of fyiienit 
of mechanics. 

In this fcapement we employ thofe teeth of the wheel 
which are moving in one diredion ; whereas in the 
former fcapement, oppofite teeth were employed moving 
in contrary diredions. Yet even here we mull com- 
municate an alternate motion to the axis of the pallets. 
TItc contrivance, in general, was as follows : On the * 
axis A (See hg. 3 ) of the pendulum or balance is fix- 
ed a piece of metal B.\C, called the cxutch by our 
ariifts, and the anchor by the French. It terminates 
in two faces B ^ C e of tempered (led, or of Come hard 
done. Thefe are called the r allets. and It is on them 
•that the teeth of the wheel ad. The faces B ^ C ^ 
are fet in fuch pofitioiis that the teeth pu(h them out 
of the way. Thus B pufhes the pallet to the left, and 
C pufhes its pallet to the right. Both pitfh their pallets 
fidewifc outward from the centre of lh\. wheel. The 
pallet B is nfually called the hading^ and C the driving 
pallet by the artifts, although it appears to ns that theie 
tiames fl>ould be reverfed, becaufe B drives the pallet 
out of the way, and C pulls or leads it out of the way. 
They might be called the Jirfi and fecond pallet, in the 
order in which they are ad^ on by the wbed. We 
4hall uTe either denomination. The figure is accommo- 
dated to the inadive or relling pofition of the pendu- 
lum. Snppofe the pendulum drawn afide to the right at 
Q, and then let go. It is plain that the tooth B, prcHing 
on the face of the pallet ^ B ^ all the way from a to b, 
•thrufts it aiide outwardsi and thus, by the connedion 
of the crutch with the pendulum r^, aida the pendu- 
Iu9’s motion along the arch QPR- When the pendu- 
ium reaches R, the point of Ac tooth B has reached 
the angle h of the pallet, and cfcapes from it. The 
wheel preffing forward, another tooth C drops on the 
pallet face Cr, and, by preiliiig this pallet outward, cm- 
dendy aids the pendulum in its motion from R to P. 
The tooth C efeapes from chit palkc at the angle r, 
and now a tooth drops on the firft pallet, and again 
aids the pendulum ; and this operation is repeated cem* 
tinually. 

The mecHaiufm of this eommunication of motion Is 
thus explained by feyeral writers of ckments. The 
• tooth B (6g. z.) is uimd forward in the dhredlion 
BD, perpendicular to the radius MB of the swing 
^ whchI. It therefore prefles on the pallet, which is 
' moveable only in the dirtdion BE, perpendicular to 
BA the radius of the pallet. Therefore the force BD 
muft be refolved into two, vie. BE, in the direAion in 
which alone tlie pallet can move, and ED, or BF, per- 
pendicular to that diredion. The lift of thefe only 
pVefles the paUet and crutch agiinft the pivot bok A. 
^ SupPL. VoL. IL Part IL 
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BE is ihc only iifeful force, or the force communicated 
to the pallet, enabling it to maintain the penduluri^ work, 
motion, by relloriijg the momentum loft by mAion and 
other caufes. 

But this is a very erroneous account of the modus 
npermdi^ as may be fec*n at once, by fuppofing fhe la- 
dius of the pallets to Jie a tangent to the wheel. This 
is a pofition moll frequently given to them, and is the 
very pofiiion hi fig. 3. In this cafe MB is perpendi- 
cular to BA, and therefore BD will coincide with B/\, 
and there will be no fuch force as B E to move the peiip 
diilum. It is a truth, dediiciblc from what we know 
of the mechanical conftiturion of folid bodies, and 
confirmed by numbcricfs obfcrvatioi^', that when two 
folid bodies prefs on each other, cither in impiil- 
fion or in dead prefFnre, the diredion in wliich the 
mutual preflure is excited is always pcip*-ndicijhr to 
the touching furficcs, whatever has been the diredion 
of the impelling hfwly (Sec Impui.sios, .S’v/W. n" 66. 
MACHlN^RYl n'' 3 5. and fcveral other puls of 

this Woik ) Moreover this preffure is miitiisJ, equal, 
and oppolhc. Whatever be the fhapes of the faces of 
the tooth and pallet, we can draw a plane BN, which 
is the common tangent to both lurfaces, and a line 
HBI through the point of contaA perpend'enlar to 
BN. It ii farther demonifrated in l!\e article Machi- 
nery, SuppL 3y, &c. that the aAion of the wheel 
on the pendulum is the fame as if tlic whole crutch 
were annihilated, and in its (lead there were two rigid 
lines AH, Ml, from the centres of the crutch and 
wheel, perpendicuhr to HI, and conncAcd by a third 
rigid line or rod HI, touching the two in H a ul I. 

For if a weight V be hung at the extremity of the 
horizontal ladius of the wheel, it will aA on the 
kver V MI, preffing its point I upwards in the diredion 
IH pcrpendicuUr to Ml ; the upper end of this rod IH 
will, in like manner, prefs the extremity H of the lod 
HA, and this will urge the pcriduluin from P toward 
R. To withftand this, the pendulum rod AP may be 
withheld by a weight c, hanging by a thread on the 
extremity of the horizontal lever A equal to M v, 
and conneded with the crutch and pendulum. 'Phe 
weights V and z may be fo proportionid to each other 
that, by aAing perpendicularly on the emoked levers 
vMI, and % AH, the preffures at H and 1 ffi.ill be 
equal, and juft balance each other by the 
of the rod HI. When this is the cafe, we have put 
things into the fame mechanical (late, in refped of mu- 
tuid aAion, as is effeded by the crutch, pallets, and 
wheel, which in like manner, produce equal prcfliires 
at B the point of contaA, in the diredtion B 1 1 and 
BI. The weigfit V may be fuch as produces the very 
fame elFeA at B that is produced by the ptevious train 
of wheel-work. Phe weight % therefore innft be juft 
equal to the force produced by the wheel- work on the 
point « of the pendulum rod, becaufe by aAing in the 
oppofite diredion it juft balances it. Let us fee thetc- 
fore what force is communicated to the pendulum by the 
wheeb. 

Let M be the upward preflure excited at I, and y the 
equal oppofite preiTure excited at H. Then, by the 
property of the lever, we have Ml : M v = V ; x, and 
St X MI =3 V X M v. In like manner y X All s: 

Z X A «. Therefore, becaufe x r;y, and A e = M v, 
we have V ; Z as MI c AH. That is, the toree exert- 
5 F cd 
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ed by ^hc tooth of the* wheel in the dirtv^ion of iw mo- 
^^pn ib to the force jmprtfl'cd on ihc pendulum rod at a 
dnl?.ncc equal to the ladiiu of the wheel fu Ml to AH. 
'J'l»c force irnp^-oired on tlie ball of the pendulum is lefd 
than this in the propoitlon of AP to A c, or M v, 

I. If the pcrpendjcularg MN, AV, Le drawn 
on the tanj^ent plane, the forces at R ami a will l>e as 
} 5 N to RO. For thefe lines aic icfpedtively equal to 
Ml and AH. 

fJor. 2. If HI meet the line of the centres AC in 

the forces will be as SM to SA ; that is, V : Z = 
SM : SA. 

Cor, 3. If the face R 1 * of the pallet be the evo- 
liitrix of a circle dtfcribrd with the radius AHf and 
the face of the tooth be the evoliitrix of a circle deferi- 
bed with tlie radius Ml, the Force iinprefled on the pen- 
dulum by the whcclii will be conllant during the whole 
vibration (Machinkwy, n<* 36 ) But thefe arc not the 
only forms which produce this conllancy. The forms 
of tectli defenbed by diiferent authors, fuch as He la 
Hire. Camus, ftc. for producing a conlfant force in 
trains of wheel- work, will have the fame here. It 

is alfo rafy to fee tli?.t the force impreffed 011 the pen- 
dulum n»ay bc varied a^conlmg to any hw, by tuaking 
thefe faces of a proper form. 'l'l)ercft)re th.c F'cc, from 
1 j outwards, may be fo fotmed that the force commu- 
nicated to the pendulum by the wheels, during its dc- 
feent from Q^to P, may bc in one eontlant proportion 
to the acceleration of gravity, and then the liim of the 
forces will be fuch as produce ifochronoiis vibrations. If 
the inner part H It of the face Ire formed on the fame 
principle, the difference of ilic forces will have the fame 
law of variation. If the face / It be the evolutrix of 
a circle, and the tootli B terminate in a point gently 
rounded, or quite angular, the foice on the pendulum 
will continually inert afe as the toolh Aides from li to 
/f. For the line AiJ continues of the fame magnitude^ 
and Ml diminifhes. ’Fhc contrary will happen, if the 
pallet bc a pouil, tiihcr Aiarp or lonnded, and if the 
face of the toolh be the tvolulrix now mentiruied ; for 
Ml will remain the fame, wliile AH dimiuiihca. If 
the tooth be pointtd, and h bc a llraight line, the 
force communicated to the ptndulum will diminid), 
while the tooth ilidts from ii to it. For in this cafe 
AH diminifhfj and MI iiiercafcs. 

(^or 4. JiigeiieraU the force on the pendulum is 
greater as the angle MB^ inercafes, and as AB^ di- 
minidies. 

Cor, 5. The angular velocity of the wheel is to that 
of tiic pendulum, ii^ any part of its vibration, as AK 
to MI Thi-s is evident, bccaufe the rod IH moving 
(in the moment under confideration ) in its own direc- 
tion, the points H arid 1 move llitoiigh equal fpaces, 
and therefore the angles at A and M mull be inverfely 
as the ra<Mi 

^\11 ihat hns now been faid of the firff pallet AB may 
be applied to ihe lcc*>nd pallet AC 
^ff the pet'pcndicularK Cs hr drawn to. the touching 
plane ^ C n, cutting AM in we lhall have V : » zs xM 
: j A, as in k'or. 2. And if the pi rpendiculars Mi, A^, 
bc drav ii oh C r, we h;ivc V : Z M i : A A, as in the 
genctal thcortm. 'Hu* •mly dlih-icncc between the ac- 
tion on the two pallets is, that if the faces of both arc 
plain, th t rce on the pendulum increafes during the 
whole of th*c action on the pallet C, whereas it ^mi- 


niihes during the progrefs of the tooth along the other 
pallet. 

'Fhe reader will doiibtlefs remark that each tooth of 
the wheel a<Fts on both palletn in fucceflion ; and that, 
during its aflionon either of the^', the pendulum makes 
one vibiatinn Therehne the number of vibrations dii*' 
ring one turn of the wiicel is double the numhe' of the 
teeth : conftqueiitly, while the tooth Hides aloi'g one 
of the pallets, it advances half the fpace bctw'een two 
fucceflive teeth ;* and when it tfcipcs fmm the pallet, 
the other tooth muy be jiill in contadl with the other 
pallet. We fay it may be fo ; in which cafe theie will 
be no dropping of the teeth from pallet to pallet. This, 
however, lequircs very nice workmaulhip. and that every 
tooth be at precifely tlie fame di dance from its neigh- 
bour. Should the tooth which is jud going to apply 
to a pallet chance to bc a little too far advanced on the 
wheel, it would touch the pallet before the other had 
efcaped. Thus, fiippole that before B efcapas from 
the point b of the pallet, the tooth C is in contadi with 
the pallet CG, B cannot elcape. Fherefore when the 
pendulum returns from R towards Q^, the pallet 
leturning along with it, will piifh back the tooth B of 
the wheel. It does this in oppofition to the force of 
the wheel. Therefore, whatever motion the wheel had 
communicated to the pendulum, during its fwing from 
P to , will now be taken from it again. The pen- 
dulum will not i*cach Q, becaufe it had been aided in 
its motion from and” had pn>ceede J further than it 
would have done without this help. Its motion toward 
Q^is fuither diminifhed by the mfkion of the pallet. 
Therefore it will now return again from fome nearer’ 
point y, and will not go fo far as in the laft vibration^ 
but will leturn through a ilill fhorter arch : And this 
will be fflll more conlraiflcd in tlie next vibration. See* 
Vkc. Thus it appeals that if a tdoth chances to toucU 
the pallet beh^re the efcape of the other, the wheel will 
advance no farther, and fuon after the pendulum will bee 
brought to rell. 

Foi fuch reafons it is neceffary to allow one tooth to 
efcape a httk before the other reaches tlie pallet on^irhicli 
it is to a£l, and to allow a finall drop of the teeth from 
pallet to pallet. But it is accounted bad worknianfhip 
to let the drop bc confKlerable, and clofe fcapement is ac- 
counted a mark, of care and of good workmanHup. ,It 
is evidently an advantage, becaufe k gives a longer time 
of adfion on each pallet. This freeing the* fcapement 
cannot be accomplidied by filing fomething frofUdhe- 
face of the tooth ; becaufe this being done to i)I, the 
diffance between them is diminilhed rather thaa'^^ug* 
mented. The pallets muff be firff leaped aa^^fe as 
poffible. I'his obliges the workman to be cattful in. 
making the teeth cquidiftant. Then a fmalt matter is 
taken from the point of each pallet, by filing off the 
back hr of the pallet. The tooth will now efcape bc* 
fore it has moved through half a fpace. 

From all that has been faid on this particular, ti ap- 
pears that the inteival between the pallets mud com* 
prehend a certain number of teet^ and half a /pace 
more. 

I'he firft cireumftance to be confidered in contriving 
a fcapement is the angular motion that is intended to 
he given to the pendulum during the a^!:tion''of the wheel. 
This is ufually colled the an^U pf fcapement^ or the 
of adhn* Having fixed on an angle a L^t we i.iiiiR: 

proper. 
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Tatfh- proper, wc trnift fccurc it by the pofitton and form of 
work, ihc face of the pallets. Knowing the number of teeth 
in the fwing* wheel, divide i Bo** by this number, and the 
quotient is the angle of the whet-rs motion during 
one vibration of the pendulum. In tlic line AM, join- 
'ing the centres of the ciutch and wheel, make SM to 
S A, and j M to j A, as the angle a to the angle 1 ; 
an'^ then, having determined how many teeth (hall be 
comprchf!;nded between the pallets, caU this number if. 
Multiply the angle by « + i , and lake the half of 
the prod lift. Set off this half in the circumference of 
the wheel (at the points of the teeth) on each fide of 
the line joining the centres of the crutch and wheel, as 
at 'I'B and TC. Through S and / diaw and jC, 
and through 11 draw nhl perpendicular to SB, for the 
medium pofjtioii of the face of the firfi pallet ; that is, 
for its pofition when the pendulum hangs perpendicu- 
lar. In like manner, drawing oCn perpendicular to 
t C, we have the medium polition of the fcccmd pallet, 
'^i'he demon llration of this conllruftiun is very evidetic 
from what has been faid. 

Wc have hitherto fiippofed that the pendulum fi* 
nifiies its vibration at the infiant that a tooth of the 
wheel tfeapes from a pallet, and another tooth drops on 
the other pallet. But this is never, or ibnuld never be, 
the cafe. The pendulum is made tu fwing fomewhat 
beyond the angle of fcapement ; for if it do not when 
the clock is clean and in good order, but flop preciftly 
at the drop of a tooth, then, when it grows foul, and 
the vibration diminifbes, the teeth will not efcape at all, 
and the clock will immediately (lop. Tliereforc the 
force communicated by the wheels during the vibration 
within the limits of fcapement, mull be increafed fo as 
to make the pendulum //»r«w (as the artifts term it) 
faither out; and a click is more valued when it throwa 
out confiderably beyond the angle of fcapement. There 
are good rcafons for this The momentum of the peii- 
*dulum, and its power to regulate the clock (which Mr 
Harrifoii fignificantly called its f/om/wo/i), is propor- 
tioti^hiKo the width of its vibrations very nearly. 

This circumllancc.of exceeding the angle of fcape- 
ment has a very great influence on the performance of 
the clock, or greatly aflefts the dominion of the pen- 
dulum. It is eafy to iec that, when the face ^ ^ of the 
leading pallet is a plane if the pendulum continue* its 
motion to the right, from P coward Q , after the tooth 
B has dropped on it, the pallet wilT pufh the wheel 
back again, while the tCMith (lides outward on the pallet 
towaijdl/^. Such pallets therefore ^nll make a rfcoUinq 
refembling, in this ciTcumflance, the old pal- 
let eipjptoyed w'ith the crown wheel, and will have the 
propet^^s attached to this circiimflance. One confe 
qiicnce of this is, that it is much afFefted by any ine- 
qualities of the maintaining power. It is a matter of 
the molt familiar obfervation, tliat a common watch 
goes flower when within a quarter of an hour of being 

* down, when the aftion of .the fpring is very weak, hi 
conlcquence of its not pulling by a radius of the fu« 

• fee, *We obferve the fame thing in the beating of an 
alarum clock. Alfo if we at any time prefs forward 
Ihc wheel work *of a common watch with the key, we 
obferve its byAs accelerate immediately. The reafon 
of this is prtUy plain. The balance, in conlequeuce of 
l^e acceleration in the angle of fcapement, would have 
gone much farther, employing a confidcrable time In 


the cxcurfion. This is checked abruptly, whiah bodi 
fhoitcns the vibration and the time employed in it. /n 
the return of the pendulum, the motion is accelerated 
the whole way, along an arch which is (hortcr than 
what coritfponds lo its velocity in the middle point ; 
for it is again checked on the other fide, and does not 
make its full cxcurfion. Moreover, all th*- i'rcjTuiurity 
of force, or the great deviation from a refinance to the 
cxcurfion propoitional to the diilance from i»ie rrn Mle 
point, is exerted on the pendulum when it is near the 
end of the cxcurfion, where llie velocity being liniut, 
this irregular force afts long upon it, at the very time 
that it has little force wherewith to refifl it. AH tem- 
porary inequalities of force, therefore, will be more h it 
in this fituarion of the balance than if tliiy had bent 
exerted in the middle of iis motion. And although the 
regulating power of a pendulum greatly exceeds ilut of 
the light balances ufed in pocket watches, fomeihing of 
the f.tmc kind may be expefted even in pendulum 
clocks. Accordingly this appears by a ferits of t-xpe- 
riraents made by Mr Berthoud, a cclebiated watchma- 
ker of Paiii>. A clock, with a halffecond pendulum 
weighing five diamo, was furnilhed with a recoiling 
fcapement, whole pallets were planes. The angle of 
fcapement was ^4 degrees. When aftuated with a 
weight of two pounds, it fwiing 8“, and loft 1 5 ' per 
hour; with four pounds, it fwung 10'% and loft 6'. 
’Ihiis it appears that by doubling the maintaining 
power, although the vibration was increaled in confe. 
qucnce of the greater impulfe, the time was lefTtnic! 9'' 
per hour, vi/.. about It is plain, from what was 

faid when we dcfcribed the firft fcapement, that an in- 
creafe of maintaining power muft render the vibration 
more frequent. We faw, on that occalion, that, even 
when the gravity of the pendulum is balanced by a 
weight on the other end of the rod, the force of the 
wheels will produce a vibratory motion, and that an 
augmentation of this force will increafe it, or make the 
vibiatioiis more rapid. fhe precife cflcft of anv parti- 
cular form of teeth can be learned only by computing 
the force on the pendulum in every pofition. and then 
conftrufting the curve ^ of fig i. The rapi.i in- 
cieafe of the oidfiiatcs beyond ihofe of the trin - gle 
ADC, forms a confiderable area DA ^ 0, to comperi- 
fate the area - 0 C, and thus makes a confiderable con- 
traftion of the vibration, and a fenfible coiuraftiou 
r u • 

— of the time. 

Mr George Graham, the celebrated watchmaker In 
London, was alfo a good mathematician, and well qua- 
lified to confider this fiihjedi fcicntihcally. He con- 
trived a fcapement, which he hoped would leave the 
pendulum alnioft in its natural (late. 'i1ie acting face 
of the pallet a Lc (fig. 4’) *•* plane. The tooth drops 
on a and efcapes fiom c, and is on the middle point b 
when the pendulum is perpendicular. Bey'ond a, the 
face of the pallet is an arch ad, whofe centre is A, the 
centre of the ciutch. The maintaining power is made 
fo great as to produce a much greater vibration than 
the angle of aftive fcapement a A e. The confcquencc 
of tins is that, wlicn the tooth drops on the angle Ut 
the pendulum, continuing its motion, carries the crutch 
along %vith it, and the tooth pafles on the arch tt //, in 
a diieftion piilTmg through the centre of the crutch. 
Tfus pieilure can neither accelerate /nor rctaid the mo- 
5 2 tion 
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ihn of* the crutch atid pendulum. As the pendulum 
accelerated after it pafled the perpendicular, by the 
other pallet, it will (if quite iinohfIruAed) throw out 
farther than what correfponds to the velocity which it 
had in^the middle point of its vibration; perhaps till 
the tooth pafTcs from ^ to r on the circuUr arch of the 
pallet But although it ruilains no contrary nclion 
from the wheels dining this cxcuifion beyond the angle 
of feapement, it will not proceed fo far, hut will itop 
when the tooth reaches r/; bteaufe there mufl he fome 
rClillance arifing fnim the fridliop of the tooth along 
the arch rr//. and from the clammircfs of the oil em- 
vloycd to lubricate it : but this vc finance is exceeding- 
ly minute, not arnouniing lo ^ih of the preffurc on the 
arch. Nay, wc think that it appeara from the expert' 
ments of Mr Coulomb that, in the cafe of fuch minute 
preirnn s on a fin fare covered with oil, there is no fen- 
liblc retardation analogous to that produced by frtiflion, 
and that what retardation we obferve arifes entirely 
from the cir.mminefs of the oil. Wc are fo impcrfeclly 
acquainted with the manner in which fridion and vif- 
ridily obflrud^ the motions of bodies, that wc cannot 
pmnounce dccifively what will be their effcA in the 
nrcfeiit cafe. Frldion does not inerrafe much, if at all, 
by an inercaft of velocity* and appears like a fixed 
i|nainity when the prefliire is given. This makes all 
inolioiib which arc oblliuAcd by fiidion terminate a- 
bruptly. Thi.s will fhorten both the length and the 
time of the outward excurfion of the pcndnlum. The 
vifcidily of the oil refifts di PFerenlly, and more nearly 
in the proportion of the velocities. The diminution of 
motion will not be in this proportion, becaufe in the 
greater velocities it adls for a flioiter time. Were this 
accurately the cafe, the refiftancc of vifcHity would 
alfo be nearly conftant, and it would operate as frid^ion 
does. But it does not Hop a motion abruptly, and the 
motions are exlinguifhed gradually. Therefore, al- 
though vifcidily mult always dim inifli the extent of the 
excuifion, it may fo vary as not to d'niinifh the time. 
^Vc apprehend, however, that it generally docs. But 
whatever happens in the excurfion, the return will cer- 
tainly he flower, and employ more time than if it had 
rot been obllr’utUd, becaufc the velocity in every point 
is lefs than if perfeftly free. ’I he whole arch, confift- 
iug of a retunu'ng arch and an excurfion on the other 
fide, may be cither flower or quicker, according as the 
compenfation is complete or not, or is even overdone. 

All thefe refled^ioDS occurred to Mr Graham ; and 
he was perfriadcd that the time of the tooth’s remain- 
ing on the arch////, both afeending and defeending, 
would differ very little from that of the defer iption of 
the fame arch by i free pendulum. The great caufes 
of irregularity feemed to be removed, vi*. the ineouali- 
tics in the adion of the wheel* in the vicinity of the 
extremity of the vibration, where the petrdulum having 
little momentum is, long in the fame little fpace, expo- 
fed to their lAioo* The derangement produced by any 
force depend* on the time of its 2dioc, and therefore 
mufl be greittll when tlic motion is floweft. The pen- 
dulum gets its impulfe in the very middle of its vima- 
tion, where ita velocity is the greatell ; and thttefore 
the inequalititi of the maintaining power ad on it on- 
ly for a fhort time^ and make a very trifling alteration 
in the time«of its deferibing the arch of feapement. 
Beyood thiai it is nearly in the ftate of a free pcndii- 


lum ; nay, even though it be affeded by an inequality 
of the maintaining power, and it be acctlerated beyond 
its ufual rate in that arch, the chief eifed of this will 
be to caufe it to deferibe a larger arch of excurfion. 
The fliortening of the time of this defeription by the 
fridion will be the fame as before, happening at the 
very end of the excurfion ; but the return will be more 
retarded by the fridion on a longer arch. And, by 
this, a compenfation may be made for tlic trifling con- 
tradion of the time of deferibing the arch of feapement. 

This circutnllance of giving the impulfe in the middle 
of the vibration, where its time of adion is the tmallefl. 
poflible, and whereby the pendulum is fo long left free 
from the adion of the wheels, is of the very firfl imjioTt* 
ance in all fcapements, and fliould ever be in the mind of 
the mechanician. When this is adhered to, the form of 
the face alfc ib fcarcely of any moment. Much has been 
written on this form, and many attempts have been 
made to make it fuch that the adion of the wheels 
(hall be proportional to the adion of gravity. To 
do this is abfolutely impofllhlc. Mr Graham made 
them planes, not only becaufe of eafleft execution, but 
bccaufe a plane really confpircs pretty well with the 
change of gravity. While the pendulum moves from 
Q^to P (fig. 3.), the force of gravity, ading in the di- 
redion C^, is continually diminifhing. So is the ac- 
celerating power of the pallet from a to l>. When the 
pendulum rifca.from P to R, a force in the oppoflte di- 
redion RP continually increafes. This is analogous to 
the continual diminution of a force in the diredlon 
PR. Now wc have fuch a diminution of fuch a force, 
in the udion of the pallet from b to r, and iuch an aug- 
mentation in the adion of the other pallet. 

for all thefe reaions, this conflrudion of a fcape- 
%meiit appeared very promiflug. Mr Gtaham put it in 
pradice, and it anfweted hU uioft fanguine expcdaiion, 
and is now uuiverfally adopted in all nice clocks. Mr 
Graham, however, did not think it prudent to caufe 
tooth to drop on the very angle a of tlie pallet. He 
made it drop on a point f of the aich of excurflon. 
This has alfo the advantage of diiniuifhing the angle of 
adion, which we have proved to be of fervicc. It re- 
quires, indeed, a greater mainraining powet ; but this 
can eafily be procured, and ib lefs afl'edtd by the chan- 
ges to which it is liable by the tiled of htat and cold 
on the oil. Our obfervations on the efftds cf fridion 
and vifeidity in the arch ad feem to be confirmed by 
the obfervations of fcveral art ills, who agree in faying 
that a great iacteafe of marntairing power iiicreafcs the 
vibrations, but makes them petcepcibly flower. When 
they wrote, much oil was applied lo diminilh the fric- 
tion on the arch of repofe ; bat, finre that time, the 
rubbing parts were made fuch as requited 00 oil, and 
this retardatioQ difappearixl. In the clock of the tran- 
lit room of the Royal Obfefvatory, the angle of adkm 
feldom exceeds one-third of the fwing \A the pendu- 
lum. I'he pallets are of oriental ruby, and the wheel 
is of ftccl tempered to the utmoft degree of hatducfs.. 
This clock never varies a whole fecond fiom c^uabhi 
motion in the courfe of five days. 

This contrivance is known by the ntlne of the deajs 
SEAT, the DEAD 8CAFfcM£N'T| bccaufc tht fccooda index 
Hands fltll after each drop, whereas the index of a dock 
with a lecoiling fi^apement is always in motion, hob- 
bling backward and forward. 

Thefe 
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Thefe fcapemcnts, toth rrcoiUng; and dead beat, have 
been made in a thonfand Forms ; but any perfon toler- 
ably acquainted with mi.chanics, will fee that they 
ate all on the fame prineiplea, and differ only in fhape 
or fonie equally iininr>poitant circumffance. Perhaps 
\he moff convenirnt of niiy is that reprefenttd In fijr. y. 
where the ffiniied part is the crutch, made of brnfs or 
iron, and A and h are two pieces of a^ate, flirt, or 
other liard Hour, cut into the proper (hape for a pallet 
of either kind, and firmly fixed in proper fockets. They 
project half an inch, or thereabouts^ in front of the 
cnitch, fo that the fw’njr wheel is alfo before the ctutch, 
diffant about T*oth of an ii*rh or lo. Pallets of ruby, 
driven by a hard ftecl fwing whtel, need no oil, but 
merely l<» he once rubbed clean with an oily cloth. 

Sotnttimcb the whtel has pins inffead of teeth. They 
are ranged round the rim of the wheel, perpendicular 
to its phne, and both pallets arc on one fide rf the 
wheel, ffanchf'g ptrptndicular to its plane. One of 
ihele pins diops from the firff to the fecood pallet at 
©ncc. The pallets aie placed on tvio Kinis, as in fig. 6. 
m which cafe the p/ns arc ahernattly on different hdes 
of the wheel ; or on one, as in fig. 7. Ty the motion 
of the pendulum to the tight, the pin (in fig. 7.), af- 
ter rtfting on the concave arch a^s on the face n c, 
and drops from r on the other concave arch 1 which 
continues to move n little way to the right. It then re* 
tnrns, and the pin ffidts and ads on the pallet i and 
efcapes at h ; arid the next pin is thtn on the arch of 
repofe d 17. 

Jx being evident that the recoiling fcapement accele* 
ratcB the vibraitons beyond the rate of n freepcnduliimi 
and it aifo appearing to many of the firit anills that the 
dead fcapement retards them, the^ have attempted to 
form a fcapement w'hich ffiall avoid both of thefe de- 
feds, by forming the aiches a d^ ig^ fo as to produce a 
very frcall recoil. Mr Berthoud does this in a very 
*fimple manner, by placing the centre of ad a fmali 
diftance from that of the crutch, fo as to make the rife 
of tl^ pallet above the concentric arch about one-third 
of the arch itlelf. Applying fiich a crutch to the light 
pendulum mentioned in a former paragraph, he found 
that doubling, and even trebling the maintamiug power, 
produced no change in tlie time of vibration, thwgh it 
incieafed the width from 8^ to 11*’ and 14. Wc have 
no doubt of the efficacy of this contrivance, and think it 
very proper for all clocks which require much oil, fucli 
as turret clocks, dee. But we apprehend that no rule 
can be given for the angle that the recoHing arch (hould 
make with the concentric one. Wc imagine that this 
depends entirely on the iharc which friAion and oil 
have in producing the retardation of the dead beat. 

Other artiffs have endeavoured to avoid the inconve- 
ntcnccs of friflkin and oil on the arch of repofe in ano- 
ther way. Inftead of allowing the tooth of Uic wheel 
to drop on the back of the palTet, which we called the 
arch cvcurjmn^ and others call the arch of repofe^ it 
drops on a detent s/tf (fig. 8.), of which the part ta 
is pan of an arch wbofe centre is A, the centre of the 
crutcht and the part r a is in the dire Aion of the radius. 
This piece dasjb not adhere to the pallet, but is on the 
end of an arivo A, which turns round the axis A of 
the crutcl^^ fine pivots : it is made to apply iticif to 
^he back, of the pallet by means of a fler.dcr fpring A/, 
attached to the pallet, and pieffing inward on a pin 


fixed in the arm of the detent. When fo applied, its 
orch / a makes the repofe, ar.d its point a makes a final! 
portion of the face a c of the p'*.llet. ' 

I'hc adion of this ippsYaius is very eafily nnderffood. 
When a tooth cfcanes from the Itcond pallet, hy the 
motion of the pcnduhini from the left to the light, an- 
other tooth drops on this pallet (which the figure Ihcws 
to be the fitft or Itadipg pallet) eC the angled, and rells 
on the fifisll portion / a of an aich of repi>fc. I’ut the 
crutch, coniinuing its motion to the right, imnitdihlcly 
ouils ihr arm o A, carTyirg tin pallet acr along wii^i 
it, and leaving the whetl loi keJ on the detent o/a. By 
and bye the pendulum fiiiifhcs ItbexcurOon toibc right, 
and returns. When ir enters the arch of adiitm, the 
pallet has applied ilfdf to tlie dcTcni &/./, and with- 
draws ii from the tooth. The Icoili iir.irtiliatdy ads 
on the face a c nf the pallet, and refforcs the inot/on 
lolt during the lafl vibration. 'The ufe of the iptiiig \a 
merely to keep the tit tent applied to the pslltt without 
fhakiiig. It is a little btci duiiug their Icparatii.ii, 
and acids fomething ol an oppiyling forev to the afctni 
of the perdulum ou the c-tber lidc of the wheel, and ac- 
cclersteft its return. A lin.ilar detttit on the back of 
ifie fecotid palitt perforirni a fimilftr office, li ppcrtiiig 
the wheel while the pendulum ih heyond the aiwh of 
fcapement, and quitting it when the ^ er dulurn eiitcis 
that treh. 

We do not know who firft pradtilVd this very inge- 
nious and promifirrg invcritioii. M** l/iidge certainly 
did fa early as 17^^^ or 1754. Mr IkiihoucI ipcakn 
cd^fcnrely of contrivance!, of the fame natine. i O docs 
JLc Koy, and (we think) Le Baiile. Wc fay that it 
is very prumifing. FnCiion is alrnoft anniliil ited by 
tramferririg it to the pivots at A ; fo that, in ihc tx- 
corfion beyond the angle of I'capemcnt, the jicnduluni 
feems almofi free. Indeed lomt* art ills of out acquaiiil- 
anct have even avoided the fiidtion of the pivots at A, 
by making the arm of the dettnt a fprirg i f eoniMcr- 
ablc* thirknefs, exeipt very near to A, where it is made 
very thin and broad. But wx clo not find that tliiscon- 
iiiiidlion, though eafdy executed, and Jiifccptihle of 
great prccition and ffcKdliafs uf ad. ion, is n.ueh p.tadt- 
ied. We ptefume that the performance' has nut an- 
fwered expcdaiioiis. It has rc't been I'uperior lo the 
incompaiably more fimple dead fcapement of Graham. 
Indeed wt think that it cannot. A part of the Iric* 
lion Hill remains, which ear.iiot be removed ; namely, 
while the arch ta k drawn fiom between the tooth and 
pallet. Nay, we apprehend that loiTiething more than 
fiid.ioii muil be oveicome heie. ‘1 be tooth is apt to 
force the detent outward, unlefs the part t a Lt d little 
elevated at its point a like a clav/, above the concen- 
tric arch, and the face of the tooth be made to incline 
forward, fo as to fit this fhape of the detent. 7 'his 
will confume fome force, when the momentum of the 
pendulum is by no means at its maximum. Should the 
ekiefc be foul, and the excurfions beyond fcapement be 
very fmali, this difturbance muft be exceedingly perni- 
cious. But wc have a much greater objedtiun. During 
the whole excurfiou beyond fcapement, there is a new 
force of a fpring ading on the pendulum, which de- 
viates conltderamy from the proportions uf the acedenu 
ting })QWcr of gravity. It does not con.mcnce its ac- 
tion till the detent feparates from the arm of the crutch.. 
Then the Ijprisig of the detent ads as a retarding force* 
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Wat^h pji'.i'Mfi the exriirfion ( f the pciuliiliim, nowon the o- 
bur jidc, h. luoner to rc’H, and then accclera- 

' tincf it in its way hack to the: I'C^rinnlnfr of the arch of 
fcaprmcnl. In ftiort, thin conrtiu^Hon fhoiilJ have tlie 
properties of a rccollin^f icapcmcnt. We jrot a clock- 
inakei*co make fonic experiments on one winch he had 
made for a*n amateur, which folly confirmed oiir cor»i 
jedlnre. When the detent fpnnjjp was Uronp;, an in- 
creafe of maintaininjr power made tin* vihrJtions both 
wider and more rapid. The artift reduced the llretijrth 
^f the fpring till this effeft was rendered very fmall. 
It might perhaps be quite removed by means of a Hill 
weaker fpring: But the fpring was alrcsdy fo we'^k that 
a hard (\cp on the floor of the room did fumetimes dif 
engage the detent from the wheel. It appears, there- 
fore, tliat nothing can he reaftmably cxpc.'kd from thij 
conltru6tion that is not as well performed by the dead 
feapement of Mr Graham, of much eafier execution, 
ami more certain performance. 

Very fimiiar to this conftru6lion (at lead in the ex- 
ciiiflcn beyemd the angle of fcapement) is the conftruc- 
tinn of Mr Gumming, and it has the fame defers. His 
pallets are carried, as in the one deferibed, by the crutch. 
The detents prefs on them behind by their weight on- 
ly : therefore, when the tocUh is locked on the detent 
of one pallet, its weight is taken off from the pendu- 
lum on that fide, and the weight of the detent on the 
other fide oppofes the afeent, and accelerates the de- 
i’cent of the pendulum. 

Mr Gumming executed another fcapement, confid- 
ing, like thofe, of a pallet and detent. But the man- 
ner of applying the maintaining power is extremely dif- 
ferent in principle from any yet deferibed. It is ex- 
cef'lingly ingenious, and feems to do all that is pof- 
i'ble fiu’ removing every lource of irregularity in the 
maintaining power, and every obllruftion to fiee mo- 
tion aiilirg from H^lion and oil in the fcapement. For 
tills teafon we Ih^ll give luch an account of its eHential 
circuiTiflances as may fiifllce to give a clear conception 
(d' its manner of acting, and its good properties and 
dcftcVs ; but referring the inquifitive reader to Mr 
C\!mniing’s Elements of Ck>rk and Watch Work, pub- 
iilhed in 176^1, for a more full account. 

In the feaprments lad deferibed, the pallets were 
fixed to the crutcli and pendulum, and the niaintaiuing 
]jowf r, dining its adion, was applied to tKe pendulum 
l)y means of the pallets, in the lame way as in ordinary 
fc:»ptments. Tlic detents were nneonnefted with the 
pendulum, and it was free during the whole cxcurfion. 
in the prefent fcapement both the pallets and detents 
are detached from the pendulum, except in thb moment 
of unlocking the wheel ; fo that the pendulum may be 
laid to be free during its whole vibration, except du- 
ilng this Ihoit moment. 

ABC (fig. (>) reprefents a portion of the fwtng 
Nwhecl, of which O is# the centre, and A one of the 
teeth ; Z is the centre of the cnitch, pallets, and pendu- 
lum. The crutch or detents is reprcfeiited of a form 
refembfing the ^letter A, having in the circular erpfs 
piece a flit I i', qlfo circulif, Z being the centre This 
form is very different from Mr Cummirig's, and inferior 
to his, but nas adopte^hcre in order to avoid a long 
deferiptio'n. ^/rhe aimZF forms the firll deteotj, and 
the tooth A is leprefenlcd as locked on it at F.^ D is 
the firff .pallet cu the end of the arm Z d moveable 


round the fame centre with the detents, but moveable Watch- 
indepcndently of them. The arm //c, to wlifch the }»al it work. 
J) is aitarlied, lies altogether behind the ann ZF of the 
detent, l>eing fixed to a round piece of brafs e /.f, which 
has pivots turning concentric with the verge or axis of 
the pendulum. To the fame round piece of brats is 
fixed the horizontal aim r H. carrying at its extiemity 
the hall H. offncli fize, that the a6\ion of the tooth A 
on the pallet D is jiill able (but without any rifk of fail- 
ing) to ralfe it up to the p'^fition here drawn. ZF/ 
reprefentH tlic fijik, or the pendulum rod, Inrhind both 
detent and pallet. A pin / projr^.U forward, coming 
through the flit i without touching the upper or un- 
der margin of it There is alfo attached to the fork 
the arm mn (and a fimiiar one on the other fide), of 
fitch length that, when the pendulum rod is perpendi- 
cular. as is reprtfented here, the angular difiance of n q 
from the rod e y H is precifely equal to the angular di- 
ll arce of the left fide of the pin p from the left end i 
of the flit it. 

The mode of adlion on this apparatus is abundantly 
Ample The natural pofition of the pallet D is at >, re- 
prelented by the dotted lines, 1 effing on the back of 
the; detent F. It is naturally brought into this pofi- 
tion by its own weight, and ffill more by the Weiglit of 
the bail H. The pallet D, being fet on the fore fide 
of the arm at Z, comes into the fame plane with the 
detent F and the fwing.wheel. It is drawn, however, 
in the figure in another pofilion. The tooth C of the 
wheel is fiippofcd to have efcaped from the lecond pal- 
let, on which the tooth A immediately engages with 
the pallet O, fituated at forces it out, and then refts 
on the detent F, the pallet D leaning on the tip of the 
tooth. F is brought into this fituation in a way that 
will appear prefently. After the efcape of C, the pen- 
fiulum, moving down the arch of femivibration, is repre- 
fented as having aluined the vertical pofitiun. Proceed- 
ing ftill to the left, the pin p reaches the extremity i oP' 
the flit //; and, at the fame inffant, the arm n touches 
the rod e E I in q. The pendulum proceeding a hair's 
breadth further, withdraws the detent F from the tooth, 
which now even puflics off the detent, by ading on the 
flant face of it. The wheel being now unlocked, the 
tooth fallowing C on the other fide aftb on its pallet, 
puflics it off, and refts on its detent, which has been ra- 
pidly brought into a proper pofition by the aAion of A 
on the flant face of F. It was a fimiiar adion of C on 
its detent, in the moment of efcape, which brought F 
into a fit pofition for tucking the wheel by the liioih 
A. The pendulum ffill going on, the arm m u carries 
weight of the ball H, and the pallet conntfttd with 
it, and it comes tp reft before the pin p again rcaclics 
the end of the flit, which had been fiiddtnly withdrawn 
Irom It by the aAion of A on the flarit face of F. The 
pendulum now returns towards the right, loaded on the 
left with the ball H, which reffores the mat ion which 
it had loll during the kff vibration. When, by its mo- 
Uon .to the right, the pin./ reaches the end k of the flit 
ii, it. unlocks the wheel on the right fide. Ae the 
fame inflant the weight H ccaCes to a^ on the pendu- 
lum,. being now railed up from it by adion of a 
tooth b'kc B on the pallet D. 

Let us nowconfidcr the mechanifinof motions. 

'Fhe prominent feature of the contrivance is the almoft 
eomplcte difengagemenCof the regulator from the wheels. 
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The wheels, indec'f, aft on the pallets ; hut the pallets 
are then cJctache.-l from the pendiihim. "'he (ole ufc of the 
wheel IS to raift the hule werghta while the pendulum 
is on the other fide, jn order to have thim in readinels 
nt the '’.rrlval of the pendulum. 'They a»e then laid on 
the pendulum, and fupply an accelerating force, which re- 
ftotea to the pendulum the momcnium loll dnnng the 
preceding vibration. Therefore no in* qiiah'tie«i in the 
of the wheel on the pallets, whetlier arlfipg from 
frlftion or oil, hu'* anv e.Tcft on the malrit^ining power. 
It remains always the fame, namely, 'the rot'Uive mo- 
mentum of the two weight *'•. The only cirtumllaiice, 
in which the itregiihirily of the aft ion of the wheels 
can al^-ft ilie pendulum is at the moment of unlock 
ing. Here indeed the regulator may be aflefted ; but 
this moment is fo (hort, in comparifoii with other fcape- 
nients, that it u;ull be confidercd as a real improve^ 
ment. 

It is very iincandid to refufe the author a claim to 
the charafter of an ingenious artill on account of this 
contrivance, as has been done hy a very ingenious uni- 
verlity ProfefTor, who taxes Mr Ciimmiiig with igno- 
rance of fir ft elemtnh of mfchtuiics^ and f3y« that the 

belt thing in his book is his advice to fiilpend the pen* 
diilum from a great Idock of marble, firmly fixed in the 
wall '^rhis is certainly a good advice, and we doubt 
not but that the Piofeflbr'F chick would have performed 
Hill better if he had coiidcfcended to follow it. It is ilill 
lefs candid to queiliofi the originality of the invention. 
We know for certain that it was invented at a time and 
place where the author emtid not know what had been 
done by others. It would have been more like the ur- 
banity of a well educated man to have acknowledged 
the geniusi which, without fun ilar advantages, had done 
ib much. 

But, while we thus pay the tribute of jiifticc to Mf 
Cumming, we r»o not adopt all his opinions. The 
^clock has the (amc defeats of the former in refpeft of 
the laws of the force which accelerates the pendulum. 
The fudden addition of the fraall weight, and this al- 
Miiit'at the cxt»*emity of the vibration, would derange 
it very much, if tlie addition were fiifcepiiblc of any 
fcnfiblc variation. The irregularity of the aftion of the 
wheels may fenfibly alFcft the motion during the un- 
leaking, when the clock is foul, and tlie ]H:iutulUin juji 
able to unlock ; for any diliurbance at the extremity of 
the vibration greatly siffefts the time. We acknow* 
{iedge that the parts which we here fuppofe to be foul 
may tiot be fo in the courfe of twenty years, tliefe parts 
being only the pivots of the fcapement. The great defeft. 
of the fcapement is its Uableticfa to unlock by any jolt. 
It is more fubjeft to this than the othen? already men* 
tipned. This rilk is much increafed by the fleiider 
make of the parts, in Mr Cummi rig’s drawings, and 
in the only clock ot the kind we have feen ; but this 
is 'not neceflary ; and' it (hould be avoided for another 
reafon ; the interpofing fo many Hender audxirookcd 
parts between the moving power and the pendulum 
weakens the communication of power, and requires a 
much more powerful wheelwork. 

All ihefe, fjbwever, are ilight defefts, and only the 


laft can be called a fault. The clocks made on this 
principle have gone remarkably well, as may be (ten b/ 
the rcgiftcTS of his majefty’s private obfervsUuy, But 
the grcatdl objeftion is, that they do not perform bit- 
ter than a well-made dead fcapement ; an<l they are 
vaftly more tioublefume to make and to manage.. This 
is llriftly true, and is a ferious objeftion. The faft is, 
that the dominion of a heavy ptn».!uluin in fo great, that 
if any ntte of the fcapement s now def;‘ribeJ be well ex* 
ecutk d with pallets of agate, and a wheel ot bar J Heel, 
and if the pendulum be liifp^^uled agiecably to Mi : uni- 
ming*s advice, there i.s hsrdly any diiTerence lo be ob* 
ferved in their performance. We tli ill content oiir.clves 
with a finglc proof of this from faCl. 'rhe clock In- 
vented hy the celebrated J farrifon in a! Izvtfi in its 
performance to any other. I'riftion is almoft cinnihila- 
ted, and no oil is required. It went fonitecii years 
without being touched, and during that time did not 
vary one complete fecond from one day i«> anoihc , nor 
ever deviated half a ininntc by accumnlition from cejna 
ble motion : Yet the fcapement, in fo far ns it ivio- da 
the law of the accelerating force, t'tvijtes more t 
the^prop>ortion of the f|3iiccs llian the recoiling 

fcapement that ever was put lo a good clock. It Is fo 
different from nil hitherto dclcnbed, both in form :‘;id 
principle, that we mull not omit fomc account tjf n, 
and with it we fball coucliide our fc?pi‘menla ‘or il icki®, 

T.et GDC) rep'^efent the fwing-w'*cel, of which M 
in the centre /V ia the verge or axis of tlie pe.ninhim. 
It has two very fhort aims AB, AE. A flender rod 
BC turns on fine pivots in the joint D, and has at its 
extremity C a hook or claw, winch takes hold ui a 
tooth of the fwing-wliecl when the penduliiin moves 
from the rijt’ht fide tr> the left. This cIhvv, when at 
liberty, Hands at right angles, or, at lead, in a cei t mi de- 
terminate angle, with regai'ti to llic arm AB; and wluu 
drawn a little from that pofition, it h biouglit back to 
it again by a very (lender fpring. 'rhe arm AE is fur- 
nifhed with a detent EE, which alfo, when at liberty, 
maintains its pofition on the arm by means of a very 
(lender fpriiig. 

Let us now Tuppofe that the tooth D is preflitig on- 
the claw C, while the pendulum is moving to tlic tight. 
The joint B yields, by its motion round A, to the picf- 
furc of the tooth on the claw. By this yielding, tht,'* 
angle ABC opens a l»ille. In the mean time, the fame 
motion round A caarcs the p. rit E of the detent on 
the other fide to ap}>roach the circumfeteiRc of the 
wheel in the arch of a circle, and the tooth O :*.t 
thcTa'i.c time advances. They meet, and the poini. 
of G is lodged in the notch under the projc^:£ing 
hcc\ f. When .this takes {dace, it is evident thji; 
any farther motion of the point F. round A mull piilb 
the tooth G a little backward, by means of tlic de- 
tent EF. It cannot come any nearer to the wheel, 
becaufe the point of the tocith Hops the heel /. '!'h<; 

ralUnt that F pufhes G back, the tooth 1) is with- 
drawn from the claw C, and C Hies out, hy the aftion 
of its fpring,'and refumes iu poliirm at ric.hi ai.gUs 
to BA ? and the wheel is now free from the claw, but 
is pufhing at the detent F (c). 'ihc pcnoulum, ha- 


reader may here trmatk th#* rn^^iier in which the preffnre of the tooth G on the detent Is trarsferred 
fi> the joint £ by the intcrvcniion uf the lliaiik. FE| and from the joint £ to the pendulum rodj by*the iaterveru 
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ving fimllicd its ctcurfion to the right (in which Itcau- 
fw the wheel to recoil by mean^ of the detent F), re- 
turns toward the left. 'I'he wheel now advances again* 
and* by prcfTing on F* aids tlie pendtdum through the 
whole angle of fcapen\cnt. By this motion the chw 
C deferibes an arch ot a circle round A, and approaches 
the wheel, till it tnlce hold *if another tooth, namely, 
the one following 1 ), and pulls it back a little. This 
immediately frees the detent F from the prepare of tire 
tooth G, iuni it flies nut a little from the wheel, lefu- 
ining iu naiu»-al polition by means of its fpring. Soon 
after, the motion «/f the pendulum to the loft ceafes, and 
the pendulum returns ; D pulling forward the hook C 
to aid the pendulum, and the former operation is re- 
peated, Uc, &c. 

Such is the operation of the pallets of Harrifon and 
Hiiidley. Friction is almoft totally avoided, and oil en- 
tirely (n). The motion is given to the pendulum by a 
fair puU or pufh, and the teeth of the wheel only apply 
themfelves to the detents without rubbing. There is 
no drop, afid the fcapement makes no iimfe, and is 
what the anills call /I /?/r/i/ feapement. The mecluiii- 
Clan will icadily perceive, that by properly difpofing 
the arms /VB, AF, and difpoflng the pallets on the 
circumference of the wlveel, the law, by which the ac- 
tion of the wheel on the pendulum is regulated, may 
be greatly varied, fo as to harmoiil/e, as far as the na- 
ture of Iraoement, alternately pufliing and pulling, will 
admit, with the aftion of gravity. 

But tin's is evidently a *'tcoiltiig (capement, and one of 
tlic wurfl: kind ; for tlie recoil is in.ide at the very confines 
of the vibration, where every diilurbance of the regular 
cycloid d vibintion occafion.^ the greateft dilturbance to 
the motio;!. Vet tlub clock ktpt time with moil tin* 
cxani{3ic(i piechion, far cacelllng all that had been made 
before, ami e*pial to any that have been made tincc. 
'rhis is eiitiicly owing to the immenfe fuperioriiy of the 
momeiitiun ol the pendulum over the maintaiiii.ng power. 

I [• Of Scapmenis for a Watch, 

Tiiv execution of a proocr fcapemciit for watches is 
a far more delicate and difncult problem than the fore- 
going, on account of the fmall tize, which requires 
much more accurate workmanfliip, becaufe Ute error of 
the huiuiredth part of an inch has as great a propoition 
to the dimenhons of the regulator aa an inck in a com- 
mon houfe clock. It is • luch more difficult* on Another 
account Wc have no iuch means of accumnlattiig fuch 
a dominion (to ufe Mr HamTon’s exprefitve term) over 
th>: wlwelwork in the regulator of a watch as in llut 
of a clock. I'he heavieft balance that we can employ, 
without the certainty of i'nappiug its pivots by every 


flight jolt, is a mere tnfte, in comparifon with the pen- 
dulum of the moll ordinary clock. A doxen or twenty 
grains is the utmott weight of the balance, even of a very 
large pocket watch, 'i'he only way that we can accu- 
mulate any notable quantity of regulating power in 
fuch a fmail pittance of matter is by giving it a very 
great velocity. This we do by accumulating all its 
weight in the rim, hy giving it very wide vibrations, 
and oy making them extremriy frequent. The balance- 
rim of a middling good watch fhould pafs through at 
leafi ten inches in every fccond. Now, when we re- 
fleA on the fmall momentum of tin’s regulator, the 
inevitable inequalities of the ir.aintiiining power, and 
the great arch of vibration on which thefe inequalities 
will optrate, and the conipautive magnitude even of an 
almolt infenflble fridlion or clamminefs, it appears al- 
moll chimerical to exped any thing neai to equability 
in the vibrations, and incridihle that a watch can be 
made which will not vary inoie than one beat in 86400. 
Vet fuch have been made. They mull be confidcred aa 
the moll mallerly exertions of human art. The per- 
formance of a refled ing telcfcopc is a great wonder : 
the word that can Hnd a maiket mufl have its mirrors 
executed without an erior of the ten thoufanOth part 
of an inch ; but we now know that this accuracy is at* 
tained almoft in fpite of ui^, and that wc fcarcidy can 
make them of a v/orfe figure. But the cafe ts far other- 
wife in watch work. Here all thufe wonderful ap- 
proaches to perfedion arc the rcfults of rational dif- 
ctifliofi, by tneaiis of found principles of feicnee ; and» 
iinlcfs the artift who puts thefe principles into prsidiice 
be more than a mere copyift, unlefs the priiKiples them* 
felves are perceived by him, and adually dired his 
hand, the watch may ilil! be good for nothing. Sure- 
ly, then, this is a liberal art, and far above a manual 
knack. The ftudy of the means by which fuch won- 
ders are ftcadily effeded, is therefore the ftudy of a 
gentleman. 

In the account given above of the fcapements for 
pendulums, we alFumed as one leading principle that 
the natural vihrationi of a pendulum are perfarvit^ h* 
equal times^ whether wide or narrow. This is Co nearly 
true, when tlie arches on each fide of the perpendicular 
do not exceed four degrees, that tlie retardation of the 
wider arches within that limit will not become fenfible, 
though accumulated for a long time. The common 
fcapemeiit with a plane face of the pallet, helps to cor- 
vtA even this fmall inequality mu^ Utter than the 
ntceft form of tbe cydoidaL cheeks propofed by Huy- 
gkens. 

In watch-work we alTume a funilar principle, namely, 
that the ofcilhtions of a halancft nr^ed hy its fpring^ and 

und'^urhed 


tion of the arm E A. This communication of preflTure is precifely tU fame that w^ made ufe of in explaining 
the common fcapeir.ent. MG, FE, and EA, in this fig. 10. arc performing the offices which wc then gave to 
the lints MB, BH, and HA, in fig. 3. Harrrifbn's pallet realifcs the abftrad theory. 

(d) Mr Harrifon was at full by profeflton a carpenter in a country place. Being extremely ingenious and 
inventive, he had made a variety of curious wooden clocks. He made one, in particular, for a turret in a gen- 
tleman’s houfe. Its espofure made it wafte oil very fail, the maker was oiten obliged to walk two or three 
miles to irnew it, and got nothing f6r hiif ttonhic. In trudging borne, not in very good humou , be pondered 
with hiinfclf how to make a clock go without oil. lie changed all his pinion leaves into rollc s; which an- 
fwered veiy well. But the pallets required it more than any other part. After various other proj^s, he con- 
trived thofe now reprcfcntcd, where there was no friaion, and do oil is wanted. The turret clock coilrinued to 
go without being touched till Mr Harrifon left the country. 
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Watch- mtlijluried by all foreign forces are performed in equal 
work, times^ whether they be wide or narrow. TJiis principle 
Yvas afTumed by the celebrated mechanician Dr Robert 
T-Joake, on the authority of many experiments which 
he had made nn the bending and unSendiiig of fprin^s. 

. He round that the force neceirary for retaining a fpring 
in any conilraiiicd pofition was proportional to its ten- 
r*i)n, ordefledliuii fioni its iiatuial fotni. He exprelTed 
this in an anagram, which he publiflicd about the year 
1 rt6o, in order to eftablifh his claim *to the difeovery, 
nnd yet conceal it, till he had made fbmc important ap- 
plication of it, When the anagram was explained foine 
) cars afterwards, it was, Ut teufo^Jir •?>//.*• Dr Hooke 
thought of applying this difeovery to the regulation of 
watch movements. For, il a llender fpring be properly 
applied to the axis of n watch balance, it will put that 
balance in a certain determinate polition. If the ba- 
lance be turned afide from this pofition, It feema to fol- 
low that it will be urged back toward it by a force pro- 
portional to its dillance from it. He immediately made 
the application to an old watch, which he afterward 
gave to Dr Wilkins, Biihop of Chcftcr. This wa« in 
1658. Its motion was fo amazingly improved, that 
Hooke was perfuaded of the perfedtion of his principle, 
and ihouglit that nothing was now wanting for making 
a ivatch of this kind a perfcdl chronometer but the 
hand of a good workman. For his watch feemed ah 
mod perfed, though made in a fmall country town, in 
a very coarfc manner. Mr Huyghens alfo claims this 
difeovery. He publifhed his claim about the year 
167^, and propokd to make watches for difeovering 
the liingitude of a ihip at fea. But there is the molt 
unqueitionable evidence of Dr Hooke’s priority by fif- 
teeu years, and of hia having made fevtral watches of 
this kind. One of them was jn the pofl'ellion of his 
majedy king Charles II. Dr Hooke’s firft balanie 
fpring was dralght, and adlcd on the balance in a very 
imperfed manner. But he foon fawthe imperfedions, and 
made feveiiil fucctflive alterations ; and, among otliers, 
he employed the cylindiical fpiral now employed by 
JMr Arnold ; but he gave it up for the flat fpiral : and 
the king’s watch had one of this kind before Mr Huy- 
ghtns publiihed his inveniion. His projed of longi- 
tude watches had been carried on along with Lord 
^rouncker and Sir Robert Moray, and they had quar- 
relled fome.ycars before that publication* See Watch, 
EncycL 

But both Dr Hooke and Mr Huyghens were coo 
fangulne in their expedationa. We, by no means, have 
the evidence for the truth of this principle that we have 
for the accelerating adion of gravity on a pendulum. 
It reds on the nicety, and the propriety of the experi- 
ments 2 and lon^ experience has (hewn that it is I'enflbly 
true only within certain limits, tlie demonftrationa 
by which Bernoulli fupports the unqualifled principle 
of Mr Huyghens, proceed on hypothetical dudrines 
concerning the nature ofclafticity. And even thefe 
(hew that the law of daflicity which be aflumed was 
fele^ed, not bccanfe founded on fii^lcr princiDlci than 
any other, but becaufe it, was confiitent with tne expe- 
riments of Hdbke and Huyghens. ' Beiides, althoi^h 
this (hould bo the true law of a fpring, it does riot w- 
low that t}ii« fpring, applied in any way to the axis of 
a balan^K will urge that balance agreeably to the fame 
4aw : and if it did, it lliU does not fwow that the ofcUla- 
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tions of the balance will be ifochronous ; for the f. 
luis to move not only the balance but alfo tho» fpring. 
Part of the icflariiig force of the fpring is employed in 
refloriiig it rapidly to its quiefeent (hape, and < n?.. 
bling it to follow aodJliV impel the ycHing bal mce. It is 
thercfoie only the furplus which is employed In adinlly 
moving the baL^ice, and it is uncertain whetfier this 
furplus varies according to the fame law, bilng ni\ia)S 
the fame proportion ot the whole force of the Iprlng. 
Wc find It an extremely difficult problem to detenrine 
the law of variation of this furplus, even in the fimpUdl 
form of the fpring; nay, It is by no means an eafy p^- 
blcni to determine the law of ofcillatton of a fpring, un- 
loaded with any balance ; and wc can eafily d.cw that 
there art fuch forms of a fpring, that alt 1 i>)ugh tlic ve- 
locity with which the difl'erent parts approach to their 
qiiiefccnt pofition he exadty as their cxcurfion tnun it, 
this IS by no means the liw of velocity whicli this fpring 
will produce in a balance- 'fhe matter of 14, that 
when the fpring is a iimple ftraight lied wire, fufpciid- 
ing the balance in the direiflion of its axis, the motions 
of it, if not iinmoderate, arc prccifely agueablc to 
Huyghens’s and Hooke’s rule ; and that the motion of 
a balance urged by a fpring wound up into a flat, or a 
cylindrical fpiral, as in common watches, and thofe of 
Arnold, deviates fcnfihly from it, nnlcfs a ccituin ann- 
logy be prefer ved between the Ierg»h arid the elall icily 
oMhe fpring. If the fpring be immoderately long, the 
wide vibrations arc (lower than the narrow ones ; and 
the contrary is obferved when the fpring is immorkrate- 
ly (hol t. A certain taper, or gradual diminution of the 
fpring, is alfo found to have an cikd in iquali/nig tfic 
wide and narroiv vibrations. I'hcrc is alfu a grcjii dl<‘- 
ftience between tlic foicc with which a paii of the 
fpiitig unbends hfelf, and the a^ion of that force in 
urging the balance round iu axis ; and the performance 
of many watches, good in other refpeds, i-j often faulty 
from the manner hi which this unbending fotec is em- 
ployed. 

But, fince thefe corrcdlions arc in our power in a 
coiiflderable degree, we may ftippofe them applied, and 
the true ipotion (which wx lhall call the cycloidal) .tt- 
tained ; and wc may then adapt the conll ruction of the 
fcapement to the preferving this motion undillurbed. 
And here we mull fee at once that the problem is in- 
comparably more delicate than in the cafe of pendulums. 
The vibrations mult be very wide, and the angular mo- 
tion rapid, that it may be little affcdled by external mn- 
lions. The fmallclt inequaliiirs of maintaining power 
afting through fo great a fpacc, mull bear a confide r* 
able proportion to the very minute momentum of a 
watch balance. ' Oil is as clammy on the pallets of a 
watch as on thofc of a clock ; a vifeidity which would 
never be felt by a pendulum of 2 j pounds weight will 
itop a balance of 20 grains altogether. For the fame 
rcaibn, it ia evidept Uiat any impropriety in the form 
of the pallet muft be incomparably more perniciou.i than 
in the cafe of a pendulum ; the deviation which this 
may occafion frotn a force proportional to the angular 
diflance from the middle^ point, muft bear a great pro- 
portion to the whole force. 

The common recoiling fcapement of the old clocks 
ftill holds its place in the ordinary pocket watches, and 
anfwera all the common purpofes of a watch very well. 
A well finiihed watch, with a recoiling fcapement, 
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Watch- will ilnne within a mimite In the day. This Is 
* enough for the ordinary afTairs of life. But fuch 
vratches arc fubje^ to great variation In their rate of 
going, by an> change in the power of the wheels. This 
is evident ; for if the watch he held b^ck, or preffed 
forward, by the key applied to the fufee fqaare, wc 
hear the beating greatly retarded or accelerated. The 
maintaining power, in the heft of fuch watcher, is never 
Icfs than onc-Bfth of the reguUling power of the fprlng. 
Fot', if wc take off the bsJance ipring, and allow the 
b^ance to vibrate by the irnpulfe of the wheels alone, 
we (hall find the minute hand to go forward from 75 
to 30 minutes per hour. Suppofe it 30. Then, (ince 
the wheels aft through equal fpacts with or without a 
fpring, tlic forces are as the fqiiares of the acquired ve- 
locities. (Dynamics, n'’* 95 ) The velocity in 

this cafe is double ; tfierefure the accelerating force is 
quadruple, and the force of tlic fpring is tlirec limes 
that of the wheels. If the hand goes forward 25 mi- 
nutes, the force of tlie wheels is about one Bfth of that 
of the fpring. 'riils great proportion is neceflary, as 
already obferved, that the watch may go as foon as un* 
ftopped. 

We have hut little to fay on this fcapement; its prin- 
ciple and manner of aft ion, ami its good and bad qua- 
lities, being the fame with thofeof t!ic fimilar fcapcinenC 
for pendulums. It is evident that the maintaining 
power being applied in the moil direft manner^ and du- 
ling the whole of the vibration, it will have the greateft 
poifihle influence to move the balance. A given main- 
fpring and train will keep in motion a heavier balance 
by means of thin fcapement than by any other. But, 
on the other hand, and for the fame realon, the balance 
has lefs dominion over the wheel- work, and its vibra- 
linns are more affefted by any irregularities of the wheel- 
work. Moreover, the ehief aft ion of the wheel being 
at t!ic veiy extremities of the vibrations, and being very 
abrupt, the vaiiations in its force are mod hurtful to 
the Ifochronifm of the vibration.-i. 

Although this fcapement is extremely fimple, It is 
fufceplible of more degrees of goodnefb or imperfeftion 
than almod any other, by the variation of the few par- 
ticulars of its conft ruction. We (h.dl therefore briefly 
deferibe that ct»ri(lruftion which long experience has 
fanftioned as approaching near to the Wfl perfonnaiice 
that can be obtained from the common fcapement* 
Fig. 1 1 . reprefentti It In what are thought its belt pro- 
pot tions, as it appears when looking (Iralght down on 
the end of the balance arbor. C Is the centre of the 
bahmcc and verge. CA and CB are the two pallets j 
CA being the upper pallet, or the one next to the ba- 
lance, and CB being the lower one. F and D are two 
teeth of the crown wheel, moving from left to right ; 
and K, G, are two teeth on the lower part of the cir-. 
cumfirence, rr.oving from right to left. The tooth D 
is reprefented as juft cfoaped from the point of CA| 
and the lower tooth £ as juft come in coataft with, the 
lower pallet- The fcapement (hould not,' however, he 
quite fo clofe, becaufe an inequality on the teeth 
. might prevent D from efcaplng at all. For If £ touch 
the pallet CB before D has quilled CA, all will ftand 
ftill. Thit fault will be ootreded by withdrawing the 
wheel a little from the verge, or by ftioitening the pallets. 

^ The proportions are as follow, llie difl^nce be- 
tween the froht of the teeth (that is, of G, F| £, D) and 


the axis C of the balance U one-fifth of FA, the di- 
ftance between the points of the teeth. The length 
CA, CB of the pallets is three- fifths of the Time di- ' 
(tance. The pallets make an angle ACB of 91; de* 
grees, and the front DM or FK of the Ueth makt an 
angle of *5" with the axis of the crown-wheel. The’ 
Helping fide of the tooth muft be of an epicycloldal form, 
fuited to the relative motion of the tooth and pallet. 

From thefe pr4>portion8 it appears that the pallet A 
can /Arow out, by the aftion of the tooth D, till It 
reaches a, 120 degrees from CL, the line of the crown- 
wheel axis For it can throw out til! the pallet B 
flrike agamft the front of £, which is inclined to 
CL. To this add BCA, and we have LC 

= 1 20* In like manner B will throw out as far on 
the other fide. From 240 *, the fum, of thtfc angles, 
take the angle of the pallets 95', and there remains 
for the grcatefl vibration which the balance can 
make without ftriking the front of the teeth. 'Miis ex- 
tent of vibration fuppofej the teeth to terminate in 
points, and the afting (in faces of the pallets to be planes 
direfted to the very axis of the verge. But the points 
of the teeth muft be rounded o(f a little for ftrength, 
and to dimini(h fiiftion on the face of the pallets. This 
dimiiiiflieB the angle of fcapement very conliderably, 
by (hoi telling the teeth. Moreover, we mull by no 
means allow the point of the pallet to bank or ftrike oti 
the forclide of a tooth. This w^oiild greatly derange 
the vibration by the violence and abruptnefs of the 
check wdiich the wheel would give to the pallet. This 
circumftance makes it improper to continue the vibra- 
tions much beyond the angle of fcapement. One- third 
of aciicle, or 120®, is therefore reckoned a very proper 
vibration for a fcapement made in thefe proportions* 
The iinpulfe of the wheels, or the angle of fcapement, 
may be incrcafed by making the face of the pallets a 
little concave (priTerving the fame angle at the centie). 
The vibration may alfo be widened by pufhing the wheel 
nearer to the verge, lliis would alfo diminiih the recoil* 
Indeed this may be entirely removed by bringing the 
front of the wheel up to C, and making the face of the 
pallet not a radius, but parallel to a radius and behind 
it, L e. by placing the pallet C A fo that its afting face 
may be where its back is juft now. In this cale, the 
tooth D would drop on it at the centre, and lie there 
at reft, while the balance completes its ribUtion. But 
this would make the banking (as the llroke is called) 
on the teeth almoft unavoidable.' In (hoH, alfter vary- 
ing every circumftance in every poifible manner,, the 
bed makers have fettled on a fcapement, very nearly 
fuch as we have rlefcribed. Prccife rules can fcarcely 
be given ; becaufe the law by which the force aft ing 
on the pallets varies in its intenflty; deviates fo widely 
from the aftion of the balance fpring^ efpeciaUy near 
the limiu of the excurfions.'’ 

The difcoverics of Huyghena and Newton in rational 
mechanics engaged all the mathematical philofophers of 
Europe in the folution of mecb(^uical problems, about the 
end of the Uft century. The vibrations 6f elaftic platca 
or wires, and theu^ influence bn watch b^ances, heenme 
familiar to every body- l^ie great requM'iUs for pro- 
ducing ifochronous vibration^ were Well underftood^ 
arid the artffts were prompted by the fpccuTatr/ls to at- 
tempt conftruftioUs of fcdpciftenta proper for thti pur*- 
pofe. It appeared dcailyi tliat the moft effeftual means 
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Watch for th'S purpofe was to leave the balance \inconneAed 
woik, |)ie wheels, cfpecially near the rxtrrmitiea of the 

vibration, where the motion is lang^i^^ and where every 
inequality of maintainin^r power mull ail for a longer 
time, and therefore have a eflfefl on the whole da- 
• ration of the vibrations The maxim of conftruflion 
that naturally arifes from thel'e refledlions ib to confine ^ 
if pnflihle, the aflion of the nuheeh to the tnuhUe of the vi- 
hration, where the motion is lapld, an^i where the chief 
cife^ of an incrcale or diminution of the maintaining 
power will be to enlarge or contraifl the angular mo- 
tions, but will make little change on their duiation ; 
becaufe the greateil part of the motion will be effc<^ed 
by the balance fpting alone. Thia maxim was iiiculca- 
ted in exprefa terms by John Bernoulli, in hib Re* 
cherches Mahamques et Fh^f/ues ; but it had been fug- 
gefted by common fenlc to leveral unlettered artifts be- 
fore that time About the beginning of this century 
watches were made in Loiii! n, where tlie verge had a 
portion e db ( ig. iz.) '’f a fmall cylinder, having its 
centre c in the axisy ai d a radial pullet ba pioceeding 
from it Suppofr a tooth fult tfcaped from the point 
of (he pallet, moving in the direction bde^ the cylin* 
drical part waa fo fituated that the next tooth dropped 
on it at a fmall dillance from itb termination. While 
the verge continues turning in the dhe^tion hde, the 
tooth contitiiies Telling on the cylinder, and the balance 
fuilaius no aSlon from the wheelst and liHs (uily to over- 
come the minute fr^liona on the poliHied furface of a 
hard Heel cylinder. I'hia motion may perhaps c<uititiiie 
till the pallet acquires the portion /, almoll touching 
the tooth. It then Hops, its motion being cxtinguiihed 
by the increufit)g force of the fpring It now returns, 
moving in the direction edb\ and when the pallet has 
acquired the pofition ri, the tooth s ctreum-. 

fcrrncc of the cylinder, and diu|}8 in on the pallet 
the very centre. The crooked form of the tooth allows 
' the pallet to proceed Hill farther, before there it any 
danger of banking on the tooth. This vibration being 
alfo ended, the balance refumes its firft diredion, and 
#>lhe tooth now afis on the face of the pallet, and re* 
ftoics tci the balance all the motion which it had loll by 
friction, &c. during the two preceding vibrations. 

It is evident that this coollru^tioii obviates all the 
fjibji'Ctlons to the former recoiling icapetnent, and that, 
by i'Lificitiitly dJminifhing the diameter of the cyliridri- 
cabpai‘t, the fri6iion may be reduced to a Wry fmall 
quantity, and the balance be made to move by the ac* 
lion of the fpring during the whole of the excurfion, 
and, of the returning vibration. Yet this conitruAion 
dpea not feero to have come much into ufe, owing, in 
all probability, to the great difficulty of making the 
drop fo accurate in all the teeth The fmalled inequa- 
lity in the length of a tooth v/ould occalioo it to droo 
fooner or later; and if the cylinder was made very fmali, 
to dimimih irietion, the foimation of the notch was al- 
mqtl a mkrofcopical operation, and the fimalleil (hake 
in the axi*' of the verge or the balance-wheel would 
the. tooth flip paft the cylinder, and the watch 
run dowA amain. 

About the^ lame time, a French artift in London 
(then the fehool of this art) foro»ed another feapemtnt, 
with the fame views. We have not any diflindt account 
ofi , J^6t are only iufurmed (in the 7th volume of the 
* MaebifUi jifiprowoees par PAiad. di$ Seunca) that the 


tooth reded on the fm face of a hollow cylinder, and 
then efcaped by afling on the inclined edge of*it. Bfut ^ 

we may prefume tliat it had merit, being there told that ^ ^ 
Sir llaac Newton wore a watch of this kind. * 

A much fuperior frapement, on the fame principle, 
was invented by Mr Geo* Graham, at the fanu ti 
that he changed the lectnling fcapement for pendulum t 
into the dead beat. Indeed it is the fame kapemcnl, 
accommodated to the large vibrations of a balance. In 
fig I ^ DE repreftnis part of the rim of the balance- 
wheel. A and C are two of its teeth, having theu %cs 
be formed into planes, inclined to the circumference of 
the wheel, in an angle of about 15 degrees ; lo that the 
length be of the face is nearly quadruple of its height 
ewi. Suppofe a circular arch ABC deferihed lound 
the centre of the wheel, and through the middle of the 
faces of the teeth. The axis of the balance paifes thro’ 
fume point B of this arch, and we may fay that the 
mean circumfercrcc of the teeth paffca through the 
centre of the verge. On this axis is fixed a portion of 
a thin hollow cylinder bedn made of hard tempered 
Heel, or of fume hard and tough Hone, fuch as ruby or 
fapphire. Agates, though veiy hard, are brittle Chal- 
cedony and cornelian are tough, but inferior in h'^rd- 
neffi. This cylinder isfo placed on the verge, that when 
the balance is in its quiefeent pofition, the two edges b 
and d arc in the circunife^’ence which pafles through the 
points of the teeth. By this corltruClton the portion 
of the c)liiider will occupy 2 10^ of the circumference, 
or 30*^ more than a femicircle. The edge I, to which 
the tooth approaches from without, is rounded off on 
both angles. The other edge d is formed into a plane, 
inclined to the radius about 30*^. 

Now, fuppofe the wheel preffed forward in the direc* 
lion AC The point b of the tooth, touching the 
rounded edge, \^ill puih it outwards, turning the ba- 
lance round in the diredion be d^ The heel e of the 
tooth will efcape from this edge when it is in the pofi- 
tion ht and e is in the pofition f, The point b of the 
tooth is now at r/, but the rdge of the cylinder has now 
got CO /. I’hc tooth, thcTclorc, rells on the iiifidc of 
the cylinder, while the balance continues its vibraiion a 
little way, in conftqiience of the fliove which it has re- 
ceived from the adtion of the incliiTcd plane pufltittg it 
out of the way, as the mould board of a plough fhoves 
a Hone alide. When this vibration is ended, by the op- 
pofition of the balance-tprlng, the balance returns, the 
tooth (now in the pofition B) rubbing all the whi*e on 
the infide of the ryliruhr The balance comes back in- 
to its natural poiitmn be r/, with an accelciated mo: ion, 
by the a^ion of its fpring, and would, of itfelf, vibrate 
as far, at leait, on the other fide. But it is aided again 
by the tooth, which, pt efllng on the edge //, pufliC'i it 
nude, till it come into the pofition when the tooth 
cfcapes from the cylinder altogether. At this moment 
the other edge of the cylinder is in the pofition /, and 
therefore is in the way of the next tooth, now in the 
pofition A. The balance continues its vibration, the 
tooth all the while relling, and rubbing on the outfide 
of the When this vibration, in the dircdliori 

iafinKbeii, the balance refumes its firft motion bed^ 
by the iidtioM of the fpring, and the tooth begins to 
ad on the find edge as loon as the balance gets into 
4ta natural pofition, fliovcs ic afide, efcapes from it, and 
Biopa on the infide of the cylinder, la this manner are 
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the vibrations produced, gradually Increafed to their 
Aiaxtmum, and maintained in that lUlc. Kvcry fuc- 
ceeding tooth of the wheel a^8 firll on the edge and 
then on the edge d \ rclling firft on the outfide, and 
then on ihe iniide of the cylinder. The balance id un- 
der lliQ infhieuce of the wheels while the edge b pallci* 
to h, and while d palTes li> k j and the red of the vibra- 
tion is perform! d without any ail'ton on liie part ol the 
wliocis, but is a little obftrutted by fridiion, and byr the 
cUmmintfs of the od. In the coniliudlion now deferi- 
1^‘d, the arch of a£tum or fcapement is evidently 
bting twice the angle which the face of a tooth makes 
wuh the circumference. 

'I'hc reader will perceive, that when this fcapement 
ia t'xcciiud in fuch a manner that the fucceeding tooth 

ill contaiSi with the cylinder at the indant that the 
piectih’ng ore elcapes from it, the face of the tooth 
nuili be tonal to the infidc diameter of the cylinder, and 
that the dillance hrtw'cen the heel of one tooth and 
I lie point of the fillowing one mult be ecpial to the out- 
:idt ihdinctcr. Wlun the Icapemint is fo clofe there 
j\ no droi). A gn<Ki Hrtiif approaches as near to this 
.uliiillnH'iir as pollible ; becanfe, while u tooth is drop- 
ping, hut not yi i in coiiut!^, it is not acting on the ba- 
hincc, and (nine hirce is l‘)!l, 'fhe execution is accouiito 

1 very good, it the dillance between the centres of two 

(this twiv-e the external diameter of tlit cylinder, 
i.' liib allowH a drop equal to the thicknels of the cylin- 
der, which is about V .th of its diameter. 

\Vc jnuii alfo explain how this cylinder is fo cotme^ed 
with :lie verge a*, to make fuch a great rcvtdution round 
the loolh of the wheel. The triangular tooth abm is pla- 
ced on the top of a little pillar orpin fixed into the cx- 
ircmiry of the piece of brafs nt D formed on the rim of 
the whctl. Thiih the wedge-tooih has iu plane paral- 
lel to the pifine of the wheel, but at a fmall diilatice a- 
Injvc it. Fig. b icpiefeiUs the verge, a lung hollow 
t vlicder of hard lltel. A gicat portion of the metal is 
ciJt out. If it were Ipread out llat, it would h.ave the 
l:\ipc of fig. C- Suppofe this rolled up till the edges 
till and G'll' arc joined, and wc have the ixaCt form. 
'The part ailed on by the point of the tooth is the dot- 
ted line bd, 'rhe part DIFIV firvts to council the 
two ends. Thus it appeals to be & vciy tiendcr and 
delicate piece ; but being of tempered ftcel, it is llrong 
enough to refill moderaic johb. The ruby cylindejs 
are much more delicate. 

Such is the cylinder fcapement of Mr Graham, called 
alfo the HORi/.oNFAL scApi-MENr, bccaiiie the halamx; 
wheel lb parallel to the otheis. I-ct us fee how far it 
may be expctlcd.tu anfu-er the intended purpofes. If 
the cxcuiTious of the balance beyond the angle of im- 
pulfion were made altogether unconnefted with ibc 
wlretls, the WWp rilraiion would be quicker than one 
of the fame extent, made by the ailio» t»f the babnee- 
fpring alone, becaufc tl e middle part of it is accelerated 
by the wheels. But the excurfioRs are obfiru^d by 
friitioii and the clamminefs of oil. The effe^ of this 
in vhjlrutiing the motion is very tfonfiderable. Mr Lx 
Roy placed ihe balaiure fo. that it relied when the point 
of the tooth was on the middle of the cylindnc furface. 
When the wheel w*a8 allowed to preft on jt, and it was 
drawn from this pofitiou, it vibrated only daring 
4^ feconds. When the wheel w'as not allowed to touch 
the cylinder^' it vibrated 90 feconds^ or 20 times as 


long, t fo muck did the fri^ion 011 the cylinder exceed 
that of the pivots. Wc are not fulficiently acquainted 
with the laws of cither of thefe obilrudiioiis to pro- 
nounce decidedly whether they will iiicrcafe or diminifh 
the ///«.■ of the whole vibrations. We obferve dillindl- 
]y, in motions with confidciablc fridlioii, that it does 
not ificreafc nearly fo fait as the velocity of the motion ; 
nay, it; is often Icfs when the vilocity is very great- In 
all cafes it is obi'erved to terminate motions abruptly. 
The fri^loii requires a certain force to overcome it, and 
if the body has any Icfs it will itop. Now this will 
not only contra^ the cxctirfion of the balance, but 
will (horten the time. But the return to tKe angle of 
impulfion will undoubtedly be of longer dural ion than 
the excurfion ; for the arch of return, from the extre- 
mity of the excurfion to its beginning, where the angle 
of impulfion ends, is the lame with the arch of excur- 
fion. I’he velocity which the balance has in any point 
of the return is Icfs than what it had in the fame point 
of the excurfion ; becaufc, in the excurfion, it had ve- 
locity enough to cany it to the extremity, and alfo to 
overcome the fridlion. In the return, it could, even 
without hi^ion, only have the velocity which would 
have carried it to the extremity ; and this fmallcr velo- 
city is diminilhcd by friciion during the return. The 
velocity being kfs through the whole return than du- 
ring the excurfion, the time nniit be greater. It may 
therefote happen that this retardation of the retiitn may 
compciilate the contradlion of the excurfion and the di- 
minution of its duration. In this cafe the vthration 
v/ill occupy the fame time at if the balance had been 
free from the wheels. But it 'may more than compen* 
fate, and the vibrations will then be flower ; or it may 
not fully compenfate, and they will be quicker. We 
cannot therefore fay, prhrt^ w'hich of the two will 
Itappen r but wa may venture to fay that an incrcafc 
of the force of the wheels will make the watch go 
flower : for this will exert a greater prclfure, give a 
greater impulfion, ])rodiice a wider excurfion, and in- 
creafe the Trillion during that greater excurfion, ma- 
king the wide vibrations flower than the nairow ones p 
becaufc the angle ol impulfion remaining the I'ame, the 
prcllures exerted mull he quadnipled, iu order to double 
the excurfion (fee Dynamics, n’’' 95. Supp /. ), and there- 
fore the fri^ioti will be incrcafcii in a greater propo» 
tioii than ihe momentum which is to overcome it. But, 
with refpedt to the obllruction atifing from the vifeidi- 
ty of the oil, we know that it follows a vet y different 
law. It bears a thanifeft relation to the velocity, and. 
is nearly proportional to it* ]’;ut Hill it is dilficalt to 
fay how this will aHe^ the whole vibration. The du- 
ration of the excurfion will not be fo niuch contrSi^d 
as by an equal obllru^lton frqm friction, becanfe it wilt 
not urminite the motion abruptly. There are there- 
fore more chances of thejnere^ed duration of the re- 
turn exceeding the diminution of it in the excurfion. 
AH that we can fay, therefore, is, that there will he a 
compeofation in both cafes. The time of excurfion will 
be contradled, and that of return angtecoted. » 
Now, as the fri£tion mav be greatly diminilhed by 
fine polilh, fine oil, and a (mail diametef of the cylin- 
der, we may reafimablyiexpeA that thie vibrations df 
fuch a balance will not vary nearly fo much from ifo- 
chronifm as with a recoiling fea^ment, andWilt be 
little sffcAed by changes in Ibc force of the whedk' 
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Watch- Accordingly, Graham’s cytindnVal fcnpement fupplant* 
work. jjj others as foon as it was generally known. We 
^ cannot compare the vibrations with thofc of a free ba- 
lance, becatifc wc have no way of making a free balance 
vibrate for fonie hour.*;. But we Inul that djiubling or 
trebling the force of the wheels makes very little alter- 
ation in the rate of the wntch. tlnuigh it greatly en- 
larges the angular motion. Any one may perceive tlie 
jmmenfe fupcrioTily of this fcapement over the common 
recoiling fcapement, by prefling forwar'd the movement 
of a horizontal watch with the key, or by keeping it 
back. No great change can he obferved in the fre- 
tjucncy of the beats, however hard we prefa. But 'a 
irore careful examination fhews that an iiicreafc'of the 
power of the wheels generally caufea the watch to go 
flower ; and tliat this is more remarkable as tlie watch 
hns been long going without being cleaned. This fliewa 
tlnit the caiife is to he aferibed to tlie friftlon and oil 
operating on the wide arches of cKCUifion. But when 
this fcaptment if. well executed, in iht. heft proportions 
«»f (he parts, the performance is extremely goo‘*. We 
know fuoli watches, which hsvc tvmtinucd ftu feverat 
weeks without "tver varying more than 7 ' in rme day 
from equable motion. We have fecn one vht)re cylin- 
der was not concentric with the balance, hut fo placed 
on the verge that the axis of the' verge was at'<j (fig. 
j between the cuitrc B of the cylinder and the en- 
tering edge h\ and Be was equal to the tliickntfd of the 
cylinder. The watch was made by Emery of I^ondnn, 
and was faid to go with aftonifliirtg regularity, fo ns to 
equal any lime- piece while the temperature of the air 
did not vaiy ; and when clean, was faid to be lefs sfledt- 
cd by the temperature than a watch with a free fcape- 
meiit, but unprovided with a compenfation piece. It is 
evident that this watch mull have a minute recoil. Thii^ 
was faid to be the aim i.f the arilft, in order to com- 
jjcnfate foe the obftraftidii caufed b> fti^lioii duiing the 
return of the btdance from its excurfionp. It indeed' 
promifes to have this cffeifl: ; but we (hoiild fear that it 
fubjp^Is the txcurfions to the influence of the wheels. 
We fulpeft that the indifferent performance of cylinder 
watches may often arife from the cylinder being off the 
centre in Tome difadvantageoua manner. 

The watch from which’ the proportions here flated 
taken, is a very fine one made by Graham for Ar- 
chibald Duke of Ar^Ie, which has kept lime with the 
regulaiiiy now mentioned. We believe that there aic 
but few watches which have fo large a portion of the 
cylinder : few indeed have more than Ont'half, or i8cy> 
of the circumference. ' But this U too little. The tooth 
of the wheel does not begin to ad on the refting cylin- 
der tin iu middle point A or B touch one of the edges. 
To obtain the fame angle of fcapement, the inclination 
of the face of the tooth ihoft be irtertafed (it nuift be 
doubled) ; and this requires the maintaining power to 
be inertafed in the fame ptoportion. Uefides, in fuch 
a fcapement it may happen that the tooth will never 
reft on the cylinder ; becaufe the itiftant that it quits 
one edge it falls on the olher, and pufhes it afidc, fo 
ih^ the tkdanq^ acquires nb wider vibntion than the 
angle of fcapebient, and ia continually under the indo- 
cnee of the wheik. T he fcapement ts in its heft ftate 
wfuln thejportion of th;e cylinder exceeds by twice 
ti^e inclitmiiofi of the teeth to the circumference of the 
wheel. 


It would employ volumcH to deferibe nil thc*fcope-^ 
ments which have been contrived by different artiils, 
aiming at the fame points which Cvraham had in view. 
We Ih.'xJl only take nor ice of fuch m: have fome ed'cntial 
difference in piinciplc. 

Ffg. 14. reprefents a fcapement invented in France, 
a^d called the a becaufe the pal- 

let reftmble^’ a comma. 'I’he itcih A, B, C, of the 
baliince wheel are for very oblique to the radius, and 
there is formed on the point (if eaeli a pin, Handing up 
perpendicular to the plane of the wheel. Th's greatiji 
rtftmblcs the wheel of Graham’s feapeinent, wljen tin: 
triangular wedge is cut eff from ilic tr-p of the pin on 
which it (hinds. The axis r of the vcige is pl iced in 
the circumference palling through the pins. The 
let is a plate of hard itecl a ii i'y having ks plane pa- 
rallel to the plane of the wliecl. I he inner edge of 
this plate is formed into a ccnjcavc cylincliical fin face 
between 0 and />, whofe axis e coincides \\ilh tin* axis 
of the ve»-ge. Adjoining to tins is the Ruling face / 
of the pallet. 'rhU is eiilu'r a fliaight lini /-//, making 
an angle of m arly 3?'’ with a line c i 5 - diawn fiom the 
centre, or it is in.orc gcneially cm veil, acconri'g’ to the 
noflrnm of the artiil I he back of the j>allef. 
alfo acylindiical fuifacc (convex) couctnitic with the 
other. This extends about from </ 10 J\ 'HiC 

part between y'and tf may have ary drape. 'The inter- 
val <70 ib formed into a convex furlrce, In fuch a mnn- 
ner as to be everywhere inici fed' \ by the ’•aoins in an 
angle of 30^ nearly ; I, c. it is a porrivui of «m equian- 
gular fpiral. *l he whole of this is connected with the 
verge by a crank, v/hich pafles perpendicularly through 
it between /and c; and the plate is fet at f.icli height 
on the crank or verge, that it can luiii lor.nd cltai of 
the wheel, but not clear of the pins. The tieth of the 
wheel are fut fo t bliotuly, and m. dc fo flcnder, that the 
vci gc may turn almtilf quite round without the crankVa 
banking on the tccih. The part /J /v, called the horn, 
is of (rich 3 length, that when one pin B lefhs on the 
oulfidc cjlindvr at a, the point J is juft clidj of the 
next pill ‘\. 

When the whcil is notadiiig, and the balaiicc fpring 
is in cquilihrio, the pofition ol the balance it* fuch that 
the point r/ of tlie honi is ne.ar /, nboul 30V from r/. 
The liguic reprefents it in the pofition which it has 
when the tooth A has jufl: efcaped from the point r/ot 
the horn. In this poliiion the next tooth J> u applied 
to the convex cylinder, a very little W'ay (about 5'') 
from Us extremity //. 'riiis defciipiiim will enable the 
reader to underlland the operatiiui of the \irguic feape- 
nient. 

>Jow fupprife the pin A juft efcaped from the horn. 
The fdcceeding pin B i» now in couiad lAicb the back 
of tb^ cylinder; and the balance, having got an impulfc 
by the action of A along the conenve pallet I //, con- 
tinues its motion in tlie dirediun till its force is 
fpent, the point of the horn arriving peihaps at /;, more 
than 90" from J, All this while the following tooth 
B is rcfting'on the back c/of the cylinder. I'he ba- 
lance now returns, by theafllon of its fpring; and when 
the bom is at «, tlie pin g^ts over the edge ao, and drops 
on the opposite fide of the concave cylinder, where it 
refts, while the horn moves from i to i, where it ftops^ 
the force of the bilance being again fpent. ’The ba^ 
lance then returns^ and when the hom comes within. 

30 ? 
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50'' of Jf ihc gclB out of tiic hollow cylinikr, (lioveB 
’ the Iforn out of its way, and cfcapcs at d. Rtfides the 
impulfe which the balance icccives by the a^lion of the 
wheel on the horn b there is another, though fmaller, 
action in the contiary dIre6lion, while the point of B 
paffei^ over the furlacttfo; for this furface being in- 
clined to the radiuft, the preffurc on it urges the balance 
-round in the dire^^ioii bdi* 

The chief difTeicnce of this feapement from the for- 
mer is that the inclined plane is taken from the teeth of 
the wheel, and placed on the verge. This alone is 
a confukruhle improvement ; for it is difScuk to fhape 
p.U the teeth alike ; whereas the horn bd is invariable. 
Moreover, the rclling parts, although they be drawn 
large in this figure for the fake of diiiindlnefs, may be 
made vaftly fmaller than Graham’s cylinder, wdiich 
nuif^ be big enough to hold a tooth within it. By this 
change, the friAum, during the repofe of the wheel, 
that 13, during the cxcurfions of the balance, may be 
vaftly dlminifticd. The infide cylinder need be no big- 
ger than to receive the pin. But although the per 
formance of tliefc fcapemeiits ts excellent, they have 
not come into general ufe in this country. The 
caiife feems to be the great nicety requifite in making 
the pins of the wheel pafs exa6lly through the axis of 
the verge. 'I'lic leall (hake in the pivots of the balance 
.amd balance-wheel mud greatly change the adfion. A 
very minute increafe of dillance between the pivots will 
caufe the pin B to (llde from the edge a to the horn, 
without refting at all on the inftde cylinder; and when 
ic does fo, it wdll ftop the balance at once, and, immediate- 
ly after, the watch will run down, i he fame irregula- 
rities xNiil happen if all the pins be not at precifely the 
fame dillance Fvom the axis of the wheel. 

'I his fcapeniciit was greatly improved, and, in ap- 
pearance, totally changed, by Mr Lepavite of Paris in 
1 75 j . By placing the pins alternately on the two fidcs 
cd' the rim of the balance- wheel, he avoided the ufe of 
I lie outiide cylinder altogether. The feapement is of 
lucb a lingular form, that it is not eafy to reprefent it 
hy any drawing. We fliall endeavour, however, to dc- 
Icribe it in luch a manner as that our leadcis, who are 
not art ids, will under ftand its manner of acting. Ar- 
tillr, by prcfelTioii will cafily comprehend how the parts 
may he uniuHi which we reprefent as feparate. 

Let ABC (fig. 15.) reprefent part of the rim of the 
balance-wheel, having the pins 1, :, 3, 4, 5, &c. pro- 
jeding from its faces ; the pins i, 3, 5, b-iing on the 
fide r.ext the lye, but the pins 2 and 4 on the farther 
fide. D is the centre of the balance and verge, and 
the fiTiall circle round D reprefenls its thicknefs. But 
the verge in this place is crooked, like a crank, that 
the rim of the wheel may not be interrupted by it. 

will be more particularly deferibed by and bye. 
U'here is nttachid to it a piece of hard tempered ftccl 
u h r df of which the part a is a concave andi of a 
circle, having for its centre- Tt wants about 30® of 
a femicirclc. The reft of itcd is alfo an arch of a 
circle, liavipg the fame radius with the balance- wbcs:L 
The natural polition of the balance is fuch, that a line 
drawn from I>, through the middle of »be fmcccd, is a 
tangent to the cireuWeivnee ol‘ the wheel. But, fup- 
pufe the balance turned round till the point d of the 
horn cornea to and the notrt c comes to a, in the 
circumfercntc in which the pins are placed. Then the 


pin, prefling on the beginning of the horn or pallet, WatrU- 

ufties It afide. Aides along it, and efoapes at </, after h. 

avin^ generated a certain velocity in the balance ' So “"V* 
far this feapement is like the virgule feapement deferi- 
bed already. But now let another p'lllct, fimilar to the 
one now deferibed, be placed on the other fide of thk 
wheel, but in a contrary pofition. with the a6\ing face 
of the pallet turned away from the centre of the wheel. 

Let ic be fo placed at £, that the moment that the pin 
I , on the upper fide of the wheel, efcapes from the pal- 
let c df the pin 4, on the under fide of the wheel, falls 
on the end of the circular a'-ch e/^ of the other pallets 
Let the two pallets be connedied by means of equal 
pulleys G and F on the axis of each, a'ld a thread 
round both, fo that they fhall turn one way. The ba- 
lance on the axis D, having gotten an impulfc from 
the action of the pin x. will continue its motion from 
A towards 1, and will catTy the other pallet with a li- 
milar motion round the centre ]£ from h towards i. 

The pin 4 will therefore reft on the concave arch 
as the pallet turns round. When the force of the ba- 
lance is fpent, the pallet c d returns towards its firft po- 
fition ^ !'hc pallet turns along with it; and when 
the point of the firtl has arrived at </, the beginning g 
of the other arrives at the pin 4 ; and, proceeding a 
little farther, this pin cfcapes from the concave arch 
and Aides along the pallet g pushing it afide, 
and therefore urging the pallet round the centre £, and 
confequently (by means of the connection of tlic pul- 
leys) urging the balance on the axis D round at the 
fame time, and in the fame diredion. The pin 4 
efcapes fiom the pallet g b^ when b arrives at 3 ; but in 
the time that the pin 4 was Aiding along the yielding 
pallet ghy the pin 3 is moving in the circumference 
BD A I and the inftant that the pin 4 efcapes from b at 
^3, the pin 3 arrives at 2, and finds the beginning c of 
the concave arch c ha ready 10 receive it. J t therefore 
refts on tliis arch, while the balance continues its mo-*^ 
tion This perhaps continues till the point b of the 
arch comes to 2. 'Fbc- balance now flops, its fonre be- 
ing fpent, and then returns ; and the pin 3 efcapes from- 
the circle at r. Aides along the yielding pallet e d^ and 
when it efcapes at 1, another pip on the under fide of 
the wheel arrives at 4, and finds the arch gfe ready to 
receive it. And in tbit manner will the vibrauona)f 
the balance be continued* 

^ This defeription of the mode of aftion at the fame 
time points out the dimcnfions which mull be given to 
the parts of the pallet. The length of the pallet c d 
org^ mull be equal to the interval between two fuc- 
ceeding pins, and the diftxnce of the centres D and E 
muft be double of this. The radius D e or Eg may be 
as fmali as we plcafe. The concave arches eba^ apd 
gfe muft be continued far enough to keep a pin reft- 
ing on them durmg the whole cxcurfiofi ot the balance. 

I he angte of icapement, in which the balance ia under 
the influence of the wheels, is had by drawing Dr and 
D </. This angle r D J is about 30% bujt may. be made 
greater or lefs. • , 

Fig. B will give Tome notion how the two palleu 
may be combined on one verges KL' re^refents the 
verge with a pivot at each end. It is bcntL into a crank 
MNO, to admit the balance wheel between its braochea, 

BC repreftnta this whed, feen edgewife, wit&Mts oins« 
alternately on dificreni fidcs. Tlw palUts arc alio le- 
^ prefented 
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prcfented cdgewife hy 5 c J and 5 ^/$ fixed to the in- 
fide of the branchfi of the crank, fronting each other. 
The pofitiori of their aAi’ng faces may be fee« in the 
preceding figure, on the verge D, where the pallet g h ig 
reprefented by the dotted line 21, as being fituated bc< 
Kind the pallet c //. The remote pallet 2 i is placed fo, 
that when the point ii of the near pallet is juf^ quitted 
by a pin i on the upper fide of the wheel, the angle 
formed by the face and the arch of relit of the other 
pallet is juli ready to receive the next pin 2, which 
lies on the under fide of the rim. A little attention 
will make it plain, that the action will be prccifely the 
)ame as when the pallets were on feparate axes. The 
pin 1 rfeapes from J, and the pin 2 is leccived on the 
arch of relt, and locks the wheel wliile tlie balance is 
continuing hs motion. When it returns, 2 gets off the 
arch of reft, pufties aftde the pallet 2 1, efeupes from it 
when i gets to i, and then the pin 3 finds the point c 
ready to receive it, See. The vibrations may be increa- 
fed by giving a fufficient impulfe through the angle of 
fcapement. But they cannot be more than a certain: 
quantity, otherwife the top N of the crank will ftrike 
the rim of the wheel. By placing the pins at the ve- 
ry edge of the wheel, the vibtations may eafily be iit* 
creafed to a femicircle. By placing them at the potnea 
of lorg teeth, the crank may get in between them, and 
^he vibrations extended ttill faiiher, perhaps to 2 

'riiis fcapement is unqueflioiribly a very gotKl^one; 
and when equally well executed, Ihould excel Graham’s, 
both by having but two a^ing faces to form (and thefe 
of hard fteel or of ftonc), and by allowing us to make 
the circle of reft exceedingly fmadl without dimanifhtiig 
the acting face of the pallet, 'rhis -wiH greatly dimi* 
iiifh the friAion and the inftuence of oil. But, on the 
other hand, we apprehend that it is of very difficult ex* 
ecutfoii. The 6gure of the pallets, in a manner tha^ 
fhall be fhfceptible of adjufiment and removal for repair, 
*and yet fufficietnly accurate and ftcady, feema to us a 
very deRcate job, 

Mr Gumming, in hia Elementa of Clock and Watch* 
^ork, deferibea (ffightly ) pallett of the very fame con* 
ftriidion, making what he conceives to be confiderablc 
improvements in the form of the ading faces and the 
carves of reft He has alfi> made fome watches with 
tMi fcapement v but they were fo difficult, that few 
workmen can bi found fit for the talk i and they am 
exceedingly delicate, and apt to be put out of order. 
The connexion of the pallets with each other, and with 
the ver^, makes the whole fuch a contorted figure, 
that it IS rafily bent and twifted by any jolt or unikil* 
ful handling. 

There remaHia another fcapement of this kind, ha» 
ving the tooth of the balance^ w:hcel refting on a cyHno 
drical furface on the axis of this verge duitng the em- 
curfions of the bataciee bey6nd the angle of fcapement* 
and which differs fomew^t in the application of the 

* maintaining powev’from aU ihofe already defdHbedr 

This is known by the name of DvpUix^* fcapement^ 

• and if as follows t Fig 1 6. reprefents the effeuti^parts 

greatly magntf^d. AD is a portion of the balance* 
wheel, h»fifig teeth /, at the circumference. Thefe 

teeth are entirely for 'producing the rtfi of the whecl,^ 
while the balance is making excurfions beyond the 
f<r*pcraemi ’Hiis is effeded by means of an agaie cy* 
under e/ y, on the verge. This cylinder has a notch 


a. When the cylinder turns round in the diredion 
0/7, the notch eanly paffes the tooth B which if reft- 
ing on the cylindric furface; hut when it returns in the 
cliredlon qpo^ the tooth B gets into the notch, ami 
follows it, pre ’ffing on one fide of it till the notch comes 
into the pofition o. The tooth, bttng then in the po* 
fition cfcapcs from the notch, and another tooth 
drops on the convex furface of the cylinder at B. 

‘J'he balance-wheel is alfo fiirntlhed with a fit of 
ftout flat«(ided pins, ftanding upright on its rim, as re- 
prefrnted by D. There is alfo hxed on the verge 9^ 
larger cylinder GFC above the fmalltr one with 

its under furface clear of the wheel, and having a p^dlec 
C, of ruby or fapphirc, firmly indented i'lto it, ^nd pro- 
jeding fo far as juft to keep clear of the piti9 on the 
wheel. The pofition of this cylinder, with refped to 
the fmallfr one below it, is inch that, uhcii tlie tooth 
5 Is efcaped from the notch, the pallet C has juft palfed 
the pin which was at A while B reftcc! on the Imall 
cylinder ; but it moved from A to a, while B moved to 
h. The wheel being now at liberty, the pin a exuts 
its preffure cn the pallet C in the moft dire<tt and *ad« 
vantageous manner, and gives it a ftrong imptillion, 
following and accelerating it till another to th Hops on 
the little cylinder. The angle of reapement depend 
partly on the prenediou of the pallet, ami paitly on the 
diameter of the hnall cylinder and tlie advance ot the 
tooth B into the notch. Independent ol the action 
Dll the fmall cylinder, the angle of fcapement would 
be the whole mch of the large cylinder between 
C and K. But a ftups before it is clear of the p illet, 
and the arch of impulfion is fliortencd by all the Jpace 
that IS deferibed by the pin v/hile a tooth moves from- 
B to /^. It ftops at r/'. 

Wc are informed by the bed artifts, that this feape* 
ment gives great fatisfa<fiion, and equals, it it do not. 
excel, Graham’s cylindrical fcapement. It is eaficr 
made, and requires vtry little oil on the fmall C)liiider,^ 
and none at all on the pallet. I'hcy fity that it u the 
bed for pocket watches, and is coming every day more 
into repute. Theory Items to accord with* this cha- 
racter. The refting cylinder may be made very fniall,, 
and the direct impulfe on the pallet gives it a great fii* 
periority over all- thofe already deferibed, where the ac- 
iioir on the pailct is oblique, and therefore much force 
is loft by the inftuence of oil. But wc fear that much 
force is loft by the tooth B (hifting its place, and liiiU' 
(hortening the arch of impulfion ; tor wc cannot reckon 
much on the a&ion of B on the iidc of the notcfi, be* 
caufc the lever is fo extremely ftiort. Accordingly, all 
the watches which we have feen of this kind have a vc* 
ry ftrong main fpring in pioportion to the fixe and vi- 
bration of tlie balance, if we lefTcn this diminution of 
the angle of impulfion, by leflentng the cylinder c//> 7, 
and by not allowing B to penetrate far into the notch, 
the fmalleft inequality of the teeth, or (hake in tlic pi- 
vots of the baiince Of wheel, will caufe irregulai ity, and 
even uncertainties in the locking and unlocking the 
wheel by this cylinder. 

A fcapement exceedingly like this wa«^ applied long ago 
bjr l>uterti«, a French' artkt, to a penduluni. The only 
diffi*rcnce is, that in the pendulum fcapement the finalfi 
cylinder is cut through to the centre, half of it only 
being left i but the pendulum fcapement gives a more, 
effc&ivc cmploynieDt of the maintaiaing power, bccaufe. 

the 
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Watch- ihe wheel ads 011 the pallet during the *ivhole of the af- 
work. Yifted vibration. In a balance feapement, if we attempt 
^ to diminini the inefficient motion of the pin from A to 

by lefl’ening the diameter of the fmall cylinder, the 
hold given to the tooth in the notch will be fo trifling, 
that the tooth will he thrown out by the fmalkff play 
in the pivot holes, or inequality in the lengtli of the 
leerh. 

With thin* we conclude our account of fcapemcnts, 
when- tl\i* ai'iilion of t!)e maintaining power on the ba- 
Jance is Inipcncled diirinir the exrurlion beyond the angle 
of iir.fiuirnui, by making a tooth refl on the fiirfacc of 
a fmall cc'ncctitric cylind'.r. In fuch feapements, the 
balance, dining it** cxriirfiona, is almoll free from any 
cofinedit)n with the wheeb', and its ifochronifm is di- 
ilnrbed by l^othlng but the frietion on this fuvface. — 
We come now to feapementfi of more artful conftruc- 
tion, in which the balance is really and completely free 
during the whole of its excurfion, being altogether dif- 
engngeci ^rom tlu whcebvork. I'liefe arc called de- 
T A I I r K n s c A i» F M !*N T s. I’hcy are of more recent date. 
AVe believe that Mr Lc Roi was the firft inventor of 
them, about the year 1748. In the Memoirs of the 
Academy of Paris for that year, and in the Colled ion 
of approved Machiius and Inventions, we have deferip- 
tiona of the contiivancc. 'Fhe balance-wheel refls on 
a detent, while the balance is vibrating in perfed fiec- 
doin. It has a pallet Handing out from the centre, 
which, in the courfe of vibration, pdTes clofe by the 
point of a tooth of the wheel. At that inflant a pin, 
conneded with this pallet, withdraws the detent from 
the wheel, and the tooth juH now mentioned follows the 
pallet with rapidity, and gives it a fmait pufh forward- 
Imrnediitttly after, another tooth of the wheel meets the 
other claw of the detent, and the wheel is again locked. 
Wlten the balance returns, the pin pufhes the. detent 
b.jck iiito its former place, where it again locks the 
wheel. Then the balance, refiiming iu firil ditedion, 
unlocks the wheel, and receives another impuliion from 
it. 'Fhus the balance is unconneded with the wheels, 
except while it gets the impulfion, and at the moments 
of unlocking the wheels. 

This contrivance has been reduced to the greateft 
poflible (implicity by the Briiifh artiils, and feems 
icarctly capable of farther improvement. 'ITe follow- 
ing is one of the moll approved confirudions. In 
fig. 17. abc reprefcnis the pallet, which is a (ry Under 
of hard Heel or Hone, having a notch a h. A portion 
cf llic balance- wheel is rcprefenicd by AB. It is pla- 
ced fo r.ear to the cylinder that the cylinder Is no more 
than clear of two adjoining teeth. DK is a long fpring, 
fo fixed to the watch-plate at K, as to prefs very gent- 
ly on the (lop pin O. A fmall Hud F is fixed to that 
fide of the fpring. that is next to the wheel. The tooth 
of the wheel reiU on this Hud, in fuch a manner that 
the tooth a is juH about to touch the cylinder, and the 
tooth /is juH clear of it. Another fpring, extremely 
flender, is attached to the fpring DE, on the fide next 
the balance wheel, and clap4 clofe to it, but keeping 
clear of the Hud F, and having its point 0 projemug 
about rsth of an inch beyond its exticmity. When 
the point a is prefled towards the wheel, it yielda moil 
readily ; but, when ptelTed in the opporue direction, it 
carries the fpring DE along with it. . The cylinder be- 
ing fo placed on tlie verge that the edge a of the notch 


is clofe by the tooth o, a hole is drilled at #, clofe by 
the projedling point of the flender fpring, and a fmall 
pin i.s driven into this hole. This is the whole appa- ' 
r^ktus; and this fituation of the parts correiponds to the 
quirfeent pofuion of the balance. 

Now, let the balance be turned out of this pofition 
80 or 90 degrees, in the dircAion abc. When it is 
let go, it returns to this pofition with an accelerated 
rtotion. The pin i Hrikes on the projefling point of 
the flender fpring, and, urtiTiiig the Hrong fpring DK 
outward from the wheel, withdraws the Hud F from 
the tooth ; and thus unlocks the wheel. The tooth a 
engagrs in the notch, and urges round the balance. 
The pin i quits the (lender fpring before the tooth quit.^ 
the notch ; fo that when it is clear of the pallet, the 
wheel is locked again on the Hud F, and another tooth 
g is now in the place of /i, ready to att in the fame 
manner. When the force of the balance is fpent, it 
Hoos, and then returns coward ics quieicent pofitiou 
with a motion continually accelerated. The pin i arrives 
at the point 0 of the (lender fpring, raifea it from the 
Hrong fpring without ciifturbing the latter, and almoH 
without being diilurhed by this trifling obllacle ; and it 
goes on, turning in the direflion a bc^ till its force is 
again fpent ; it Hops, returns, again unlocks the wheel, 
and gets a new tmpuliiun. And in this manner the 
vibrations are continued. Thus wc fee a vibrarion, al- 
moH free, maintained in a manner even more fimplc than 
the common crutch feapement. I'he impulfc is given 
direct, without any decompofition by oblique action, 
and it is continued through the wbofe motion of the 
wheel. No part of this motion is loll, as in Dupletx’a 
feapement, by the gradual approach of the tooth to its 
a^live poijtiun. Very little force is required for un- 
locking the wheel, becaufe the fpring DFE is made 
"^(lender at the remote end E, fo that it tum.<i round lil 
almoll like a lever turning on pivots, A fudden twitch 
of the watch, in the dire^ion b/if might chance to un-*' 
lock the wluel. But this will only derange one vibra- 
tion, and even that not confiderably, becaufe the teeth 
are fo clofe to the cyKtulcr that the wheel cannot adi^ 
vance till the notch comes round to the place of feape- 
ment. A tooth will continue prefling on the cylinder, 
and by its friAion will change a little the extent and 
duration of a fingle vibration. The greateft derange- 
ment will happen if the wheel fhould.thus unlock by a 
jolt, while the notch paflea through the arch of feape- 
ment in the returning vibration. Even this will not 
greatly derange it, when the watch is dean and vibra- 
ting wide ; becaufe, in this piolition, the balance has its 
greateft momentum, and the diredion of the only Jolt 
that can unlock the wheel tends to incretfe this mo- 
ment itm relatively. In fhort, confidering it theoreti- 
cally, it feems an almoft perfe^ feapement % and the per- 
formance of many of theft watches abundantly confirms 
that opinion. They are known to keep time fef many 
days together, without varying one fecoiid Irom day Us 
day ; and this even under conliderable variations of the 
maintaining power. Otiurr detached feapemenu may 
equal this, but we fcarcely expeA any tq, exceed it i and 
its fimpKcity is fo much fuperior to any ihtt we have 
fecn, that, on this aecount, we are difpofed to give it 
the preference. We do not mean to fay that it is the 
beft for a pocket watch. Perhaps the fcapetnent of 
Duplcix or Graham may be preferable^ as being fuf- 
* ceptible 
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ct^ptible of greater ilrtngth, and mare able to withdind 
jolts. Yet it ts a that fame of the watches made in 

‘ this form by and otliera have kept time in the 

wonderful manner abovementioaed while cairied about 
in the pocket. 

• Mr Mu:*gc of London invented, about the year 1 763, 
another detached fcapement, of a flill more ingenious 
conilruCiion. It is a countetpatt of Mi Curnming^s 
fcapement for pendulums, 'f'hc contrivance is to this 
effcA. In fig. 18. ahe reprefents the balance. Its 
axis is bent into a large crank EFGHIK, fuffictcntly 
roomy to admit within it two other axes M and L* 
with the proper cocks for r«?ceiving their pivots. The 
three axes form one ftraight line. About ihefe fmaller 
axes are coiled two auxiliary fprings, in oppofite dt - 
reftions, having their outer exuemitics fixed in the 
Aiids A and B The balance has ks fpring alfo. as 
ufual, and the three fprings are fo difpofed that each of 

• .them alone would keep the bidance at reft in the fame 
poiition, which we may fuppofe to be th<it reprefentrd 
in the ftgure. The auxiliary fprings A and B are con- 
neAed with the balance only occalionally, by means of 
the arms m and n projeAing from their refpeAive axes. 
Thcfe arms arc catched on oppofite Tides by the pins 
ft in the branches of the crank ; fo that when the ba 
lance turns round, it carries one or other of thofe arms 
round with \u and, during this motioti, it is aficAed by 
the auxiliary fpring conueAed with the arm fo carrica 
round by it. 

Let us fuppofe that the balance vibratca 1 2c^ on each 

' fide of its qULtfeent poiition ahe^ fo that the radius 
E a acquires, alternately, the pofitions E I and £ r« 
The auxiliary fpiings are cooneAed with the wheels by 
a common dead-beat pethluliim fcapement, fo that each 
can be fepacately wound dp about 30% and retained in 
that pofilion. Let us alfo fuppofe that the fpring A. 
has been wound up 30^ in the direAion a by the 

• wheel- work, and that the point a of the rim of the ba- 
lance, having come from r, is paffing through a with 
its greateft velocity. When the radius Ea has paifed 

^ o 30^ in its courle toward If the pin o finds tlie arm 
mm its way, and carries it along with it till a gets 
to A. But, by carrying away the arm m, it has un- 
locked the wheel- work, and the fpring B is now wound 
yp 30° in the other direAion, but has . no conneAion 
witji the bahnee during this operation. Thus the ba- 
lance finifhes lU femivibration ^ of 1 20^, oppofed by 
its own fpring the whole way, and by the auxiliary 
fpring A through an returns *10 the 

poTuion En^. aUed by A and by the balancc fpring, 
through an angle of t20<*« In like manner, when K a 
has moved 30*^ toward the poficton £ r, the pin f meets 
with the ann 0, and carries it along with it through an 
angle of 90% oppofed by the fpring B, and then returns 
to .the pofitien E a» alfifted by the iame fpring through 
an arch of ixo^* 

Thus ft appears that! die balance is oppofed by each 
auxiliary fpring through an angle of 90^, and aflliftcd 
ihropgh an arglc of 1 'riiis difference of aAioii 
maintains tlie vibrations, and the ftcceiTiry winding up 
of the auxiliifry fprings is performed by the whecl- 
woik, at a time when they are totally difengaged from 
the balance. No irregularity of the wheel woik can 
have amf influence on the force of the auxiliary fprings, 
• SurPL* Voi*. 11 . Pan II. 


and therefore the !>ahnce is complc^tcly r;t>; 

ail tliefe irrrgulariiit’s, except in the fhovt moment of 
unlocking the wliccl that wnuU r.p the Ip 

Tins is a moll ingcnioiis conilruAion, and the nerircft 
approach to a free vibraiioii thnt lias yet been thought 
of. It deferves pHriiciilar remark that, daring ibfc whole 
of the returning or accelerated femiviliration, the united 
force of the fprings is proportional ut the dltlance from 
the quiefeent poiition. The fame may be faid of the 
retarded excurfion beyond the angle of impulfe : there- 
fore the only deviation of the forces from the law wf 
cycloidal vibration is during the motion from the qiitef- 
cenc poiition to this meeting with the auxiliary fpring. 
Therefore, as the forces, on both fides, Inryond this 
angle, are in their due proportion, and the balance al- 
ways makes fuch excurfions, there feemR nothing to 
difturb the ifochronifm, whether the vibraiioiiK are wide 
or narrow. Accordingly, the performance of this fcaper 
meiit, under the fevereft trials, equalled any that were 
compared with it, in as far as it depended on feapeme nt 
alone. But it is evident that the execution of this Icape- 
ment, though moft fimple in principle, muft always be 
vaftly more difficult than the one defer! bed before. 
There is fo little room, that ilie parts muft be exceed “ 
ingly fmsil, requiring the moft accurate workinanfiiip^ 
We think that it may be greatly TimpHTcd, puferving 
Al its advantages, aod that the partr. may be m?de of 
more than twice tlieir prefent fiat, with even kfs load 
on the balance from the inertia of matter. This im- 
provement is now carrying into elfeA by a friend. 

Still, however, wc do not fee that ihiH fcapemeist i.s, 
theoretically, fuperior to the Idil. The iricgularities i>f 
mainUtning power affeA that frapemerit only in the 
arch of impulsion, where the velocity is great, and the 
time of aAion very fmaU. Moreover, the chief cffeA 
of the incguUritits is or.ly to enlarge the excurfioiiM ; 
and in thefc the wheels have no concern. 

Mr Mudge has alfo given another detached fcape- 
ment, which he recommends for pocket ivstches, and 
executed entirely to his fatisfdAion in one made for the 
Queen. A dead beat pendulum fcaiiement is tnicrpo- 
fed, as in the laft, between the wheels and the baLince. 
'The crutch EDF (fig. 19, j ha» a third arm DG, Hand- 
ing oMwnvd$ from the meeting of the other two, ami 
of twice their length. this arm terminates in a fmk 
AGfi. The verge V has a pallet C, wliich, when ?ll 
is at rdl, would (land between the points A, B of the 
fork. But the wheel, by its aAion on the pallet E, 
forces the fork into ihc-poficion fip the point A of 
the fork being now where B was before, juft touching 
the cylindrical furface of the verge. The fcapemeiit of 
tl«c crutch EDF is not accurately a dead bcut fcape- 
fnent, but has a very Tir.all recoil beyond the angle of 
impullkm. Dy this circiunftance the branch A ( now 
at B) is made to. prefs moft gently on the cylinder, n id 
keeps the wheel locked, while the balance is going 
round in the direAion BH A. The point A gets mo- 
ving; from A to B by means of a notch in the 
which uirns round at the fame time by the aAioTi of 
the branch AO on the pallet C ; but A dots not touth 
the cyliifd^ during this motion, the notcii leaving fice 
room for its paf&fge* When the balance returns v*>in 
ks excurfion. the pallet C Itrlkes On the hr<fr c). A (ihlf 
at Bj, aod unlocks the wheel. I'his now aAing ' he 
5 H * Clutch 
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erulcli ^pallet F. . .vS^b the branch ff of the fork to fril- the duration of the firft and laft revolution of the «i- 
lovv rhi- piUlct C t n’ give it n tlrc.K^’^ pulfe in the di- nulc hand. An artift of our acquaintance repeated 
lefilon in wh’r'h It i» ’K-. n ir.DV’ng, c^tuhny the balance thefe experiments^ and with the fame refiilt : Biity im« 
to make a fcmivibvaiion i i the direction AHB. The fortunately, could derive little benefit from them ; be- 
fotk is now in the (itnaiion A finiilar to and caufr in one fkati; of the oil, or with one balance, he 

the wheel is again locked on the ctutch pallet E. found the lengths of the fame fpring, which produced 

The intelligent reader will arhnit this to be a very ifochronoiis vibrations, were difFerenc from ihofc which 
deadv and effeflive fcapement The lockage of the had ihi^ in another Hate of the oil, or with ano- 

wheel is procured in a very ingenious manner; and the then balance. IJe alfo obferved another diftrence in 
trlftion on the cylinder, necefTary for cHrAing this, the rate, ariling from a difference of polition, according 
ttt\y be made as fmall as we pKafe, nolwithftanding a as XI I, VI/ 1 1 1, or IX, was nppermoll j which diffe* 
verv rtrong aaion of the whet^l : For the preffure of rence plainly arifesfrom the fwagging of the fpring by 
the fork on the cylinder depends entirely <»n the degree its weight, and, in that Hate, ading as a pendulum, 
of rec >i 1 th’t »8 forrreti on the palitts E and F. Pre/. This unluckily put a flop to his attempts to leffen thia 
Jiir on the cvlindci is not tnJf^n/nUy zxiA hurtful influence by employing a cylindrical fpiral of 

thi crutch fcaprment m'ght be a rtal dead heat. But a fmall diameter and great length. 
fmaP rrrod, bv keeping the fork in conta^l with the WATER Blowing Machinf, called in French 
cylinder, gives the inofl perftCl fleadinefsto the motion. Soufflet d^tau or tromfit, is a machine which, by the ac- 
The ingeiiioua inventor, a man of approved integrity lion of falling water, fupplies air to a blafl fiimace. Ip 
and judgment, dechres lliat licr MajeHy's watch was confifls of an upright pipe, through which a fhower of 
the befl pocket w'alch he had ever feen We ate not water is made lo fall; and this fhower carries down with 
difpoled lo queflion its excellency. Wc faw an expe- it a maih of air, which is received beneath in a kind of 
iiment watch thi -i conflturtlon, made by a country tub, and conducted to the furnace by means of a pipe, 
artifl. h viiig a balance fo heavy as to vibrate only twice The firfl idea of fiich a machine was doiibtlefs fuggefletl 
in :• ftcoiid. Every v'hration was fenfibly bt*yond a by tho^e local winds, which arc always produced by na* 
turn and a hnlf, or The artift affured us, that tural falls of water over precipices, and in the motin* 

when its p’opcr bilance was in, vibrating fomewhat tains (fee page 278 of this Volume) ; but perhaps wc 
more than five times in a fecond, the vibrations even ure indebted for the firfl accurate theory of it to Pro- 
ex. uded this, He had procured it this great mobility fefTor Venturi. 

by iubditMtiiig a rolI» r with fine pivots in place of the That philofopher, in hi.i experimental refrarches con- 
finiplc pallet of Mudge. This great extent of detached cerning the lateral commiinication of motion in flutds, 
vibrrition is an unqucilionable excellence, and is peculiar proves that the water-blowing machine affords air to 
to th'>fe two fcapemeiUB of this ingenious artift. the furnace, by the accelerating force of gravity and the 

Vtty ingeniou* fcapements have been made by Ern- lateral communication of motion combined together, 
iliaw, Howcl, Hdylty, and other Britifh artills; and ma- He begins with an idea, which, he candidly acknow- 
ny by the ai lifts of Paris and Geneva, liut we mull ledges, did not efcape the penetration of Leonardo Do 
ccjnclud. ihc article, having delcribcd all that have any Vinci. Suppofe a number of equal balls lo move in 

difl’t lence in principle. contaft with each other along the horizontal line AB 

'riif feapement having been brought to this degree (Plate XL VI. fig. i.). Imsgine them to pafs with 
of pcifcv^lion, wc have an opportunity of making expe- an uniform motion, at the rate of four balls in a fe- 
riments on the law ofadlion of fpiings, which has been cond. Let qs take BF, equal to 16 feet Englifh. Du- » 
too readily aflumed. Wc think it cafy to demontlrate, ring each fecond four balls will fall from B to F, and 
that the figure of a fpring, which mull have a great ex- their rtfpetflivc diftances in falling will be nearly BC ss 
tent of rapid motion, wiU have a confiderable inducuce I* CD, sr 3, DE ss 5, EF ss 7. Wc have here a 
on the force which it imprefTcs on a balance in aSiufii very evident reprefen tat ion of the feparation, and fuev 
mothn. The accurate detenu inatioii of this influence is ceffive elongation, which the accekratiog force of gravity 
nor very difticult in iome (implc cafes It is the greateil produces between bodks which fall atter each o&er. 

of all in the plane fpiral, and the kail in the cylindri- The rain water flows out of gutters by a continued 

cal ; and, in this laft form, it is fo much lefs as the dia- current ; but during its fall it feparates into portions iri 
meter is hfs, the length of the fpring being the fame, the vertical direttion, and ftrikes the pavement with 
By employing many turns, in order to have the fame diftin^ blows. The water likewife divides, and is fcat- 
ultiuiate force at the extremity of the excurfion, this in- tered in the horiaoDtal dtreAion. 'lire ftieam which 
fliieiK-e is increafed. /A particular length of fpring, ifiucs out of the gutter may be one inch in diameter, 

, therefore, will make it equal to a ^iven quaiuity; and and ftrike the pavement over the fpace of one foot. The 
it may thus c<impenfate for a particular inagnttude of air which eaifts between the vertical and horizontal fe- 
fridioii, and other ohdrudlions. This accounts for the parations of the water which falls, is impdled and* car- 
obfervatiou of Le Roy, who found that every fpring, ried downwards. Other air facets laterally ; and in 
vuIhh appiirdio a movement ^ had a certain length, which this manner a current of air or wind Is product round 
made the wide and narrow vibrations ifochronoQS. His the place ftruck by the water. . Hcncc the folloiring 
method ot trial was lo judicious, that tberc^can be no idea of a water-blowing maching : 
doubt of the jiiftncfs of kis condufion His thnr-keeper Let BCDE (fig, a.) reprefent a pipe, {hrough which 
had no fuztc ; and when the laft revohstion of tlie main the water of a canal AB falls into the lower receiver 
wheel wis ;;'nng 00, the vibrations were but of half the MM. The Tides of the tube have openings all round, 
extent ot tho’.e :nide during the firil revolution. With- through which the air freely enters to fupply i^at the 
cut mindiug*the real rate of going, be only compared water carries down in its faU. This mintarc of water^ 

and 
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•tid iir pfoccedf to firike a nsifs of ftoDC O ( whence 0,785 a\ Admitting ihr air in KL to have acqiii* 
rebounding through the whole width of iKe receiver red the ftime vi)o«‘tty ait the water « the quaiuity of 
MN, the water feparatea from the air, and falk to the the mixture of th^- water And air which paflcB in a fe- 

bouoRiatXZ, whence it ia difeharged into the lower cond through KL n .v 6. 9 \/ (<f + ^ 

channel or drain, by one or more openings TV. The We niuft :ledutt from the qnantirv 1.4) that 

• air being left heavy than the water, occupies the upper height which anfwcrs to the velocity the water mud 
pari ol the receiver ; whence being urged through ihc lofc by that portion of vcl^Jt-ity which it rommfihicates 

upper pipe O, it is conveyed to the forge. to the air laterally introduc'^d ; but this quantity i- fo 

it has been fuppofed by fome eminent chemids, that fmall that it may be neglc in the calculation. Tiic 
the air which paflVs through the pifie O ia furniflicd water which paflVs in the lame time of one fec und thro' 
by the decompontion of water. To afeeetain whether BC is =s 0,4 .i’ -f* 0,1 ). ConAqucntly, thequun' 

thw be the cafe or not, our authenr formed a water* tity of air which p^.lTcs in oiu- f coiid thiough KL, v^'ll 
blowing engine' of a fmall Czc. The pipe BD was two b^= 6, l — 1,4 ; *0 \a^ ^ mi i- 0,1 ), 

inches in diameter, and four feet in height. When the taking the air itftif, tven in its ordinary Hate of compitf- 
watcr accurately lilied the Teiftion BC, and til the late- Hon, under the weight of the ttniofphcrc. lx i;ii!l be pro* 
ral openings of the pipe BDEC were clofed, the pipe per, in pra'^iical applications, to dcdu^\ one fourth from 
O no longer oftcied any wind. It is therefore evident, this quaniity ; f • ( 3 u account of the /hocks which the fcat- 
th 3 1 lu the open pipes the whole of the wind comes tered watei fuHains againH the inferior pa* t of the tube, 
from tlie atmofphcre, and no portion is afforded by the which deprive it of part of its motion ; and, 2. Bccanfc 
decompofition of water. It remains, therefore, to dc- it ti.u/l hap*>eit that the air in LK will not, in all its 
termine the circumllancea proper to drive into the re- parts, have acquit ed the fame velocity as the wale*, 
ceiver MN the greatefl quantity of air, and to meafure If the pipe O do not difeharge the whole quantitv of 

that quantity, air afforded by the fall, the water will drfeend at XZ ; 

r. To obtain the greatefl cffe«^ from the acceleration the point K will rife in the pipe, the affi jx of aii viill 
of gravity, it is neceffary that the w'^ter fhould begin to diminifh, and part of the wind will iffue out of the 
fallal BC, (hg. 2.) with the lead jioffiblc velocity; lorer lateral apertures of the pipe BK. 
and that the height of the water FB (hould be no more We (hall not here examine the greater or lefs degree 
than is neceffary to lill the frdtion BC Our author of pcrfcdlion of the different forms of water blowing 
fuppofes the vertical velocity of this fe^inn to be pro machines which are ufed at various iron forget; ; fueh as 
duced by an height or head eqiyil to BC* thofe of the Catalans, and elfcwhere. 'I'hefc points 

2. We do not yet know, by diredi experiment, the may be eaGly determined from the principles here laid 
diflance to which the lateral communication of motion down, compared witfi thofe ciiabliflied in the artuirs 
between water and air can extend itielf; biu we may ad- Ussistjncs of Fluids (Encyci,)^ and Dynamics {^Sup^ 
mil with confidence, that it can take place in a fedlion phment^), 

double that of the original fedtion with which the wa WEAVING (fee EncycL) is an operation, which, 
ter enters the pipe. Let us fuppofe the fedtion by means of a wtlUknown inHrument called the 
tliC pipe BDEC to be double the fedlion of the wa- ^utgdoowf has hitherto been performed by bodily la- 
ter at BC ; and, in order that the ttream of fluid may hour. That labour is pretty fevere ; and Mr Rube rt 
extend and divide itfelf through the whole double fee- Millar, an ingenious calico-printer in the county of 
tion of the pipe, feme bars, or a grate, are placed in Dumbarton, Scotland, wifhing to leffen it, invented, 
BC, to diftribtttc and fcatter the water through the fomc yca-*s ago, a weaving-loom, which may be wToiight 
whole internal part of the pipe. by water, fleam, horfes, or any other power. For hit 

3. Since the air ia required to move in tlie pipe O invention he received a patent, dated June 26th 1 796 ; 
with a certain velocity, it mufl be compreifed in the re* and though truth compels us to fay, that we do not 

^cciver. Tlda connpreflion will be ptoportioned to the think it likely to emulate the fpinning machine of Ark- 
fum of the accelerationa, which fhall have been deftroy wright, it is fufficiently ingenious to dei'erve notice in a 
ed ill the inferior part KD of the pipe. Taking KD Work of this kind. The following is hia own dcl'crip- 
s 1,5 feet, we fhaU have a preflurc fuflicient to give tion of his patent wearing-loom ; 

(;be requiflte velochv in the pipe O. The Tides ot the Fig. i. (Flare L } reprefents a fide view of the 
portion Kl 3 « a« well as thole of the receiver MN, mufl loom, AA, BD, CC, DD, being the frame* n h an 
be cxadly elofed in every part. axis (which we (halt call the fpindle) acrofs ihe frame. 

4. I'hc lateral openings in the remaining part of the On this axis is a (heeve two incites thick, having a 

pipe B 1 C may be fo difpofed and multiplied, particular- groove round it, two inches deep, and half un inch 
ly at the upper part, that the air may have free accefs wide. The bottom of this groove ia circular, except 
within the tube. We will fuppofe them to be filch that in one part r, where it is fiUed up to the top ; a lever d 
0,1 foot height of water might be fufEcient to give the refta on the bottom of this groove, and is lifted up by 
neceffary velocity to the air at its introdudlioa through it when the elevation c cornea round to the fituatiuii ic- 
the apertures- prefented in the figure. By this motion, the lever d 

All thele conditions being attended to, and fuppo- a^taon the ratchet-wheel / by the catch /, and dr^'wa 
dng the pipe BD to be cylindrical, it is required 10. dc- it forward one tooth, each revolution of the Iheeve. *^1 iiia 
termine thy quantity of air which paffea in a given titne ratchet wheel ia in an iron frame ^ j*, which allb pro- 
through the circular fedtion KL-z Let ua iu feet perly carries the two catches / and a, which iire cun* 
KB S Be — BF =: a ; BD si 3 . By thecom* nedted with it at vl The catch u holds the rauiieu 

xnon ^co^y of UUiQgUldie^> the vchicity in KL will be wheel in its pofition, while the lever d^ and tin ottrh 
7,76 V 1,4} ; the circular fedtion KL.ss arc moved by the groove c in the (heeve- On the jrbor 

« 5 H a • of 


Wslrii* 

work. 
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Vr’avlnp of the latchct is a fmall pinhiti A, wntking m the wheel fite to fig. !• On the fpmdle a la the fiar wheel i, on 
^ i).;*; K'heel is fiaed on the end of the roller r of fig. the outfide of the loom-frame, on the arms of which 
'i. On the fide of the fhetre h is fixed a wiper i, which wheel is fixed the wiper A, as the fimilar wiper is fix- 
Jlftq the trc'idlc /. Tins treadle turns on its joints in cd to the flieeveson the other end of the fpiiidle. I'hc 
the fi:revc Y., which is fixed to the fide of the frame A wipeis which drive the lliutlles arc fixed on oppofite 
and D ; :t is kept pi effing on the bottom of tlie groove fqiiarcs of the fpindle, and work alternately. Below 
in the fheeve by a (prlng m, fixed to the frame fide A, the ftar wheel is a pinion r, wh.ich ia^on a round fpindic, 
and havirg a {lender rod n from its extremity, joining it turned by the water wheel, by means of a wheel on this 
with the treadle at /. the point of the treadle fpindte. In a* wheel on this fpmdle are two ftuds, on 

ihtrc goes a belt wliirh pafTes over the pulley which the pinion c fiidcB eft and on as the loom is fet off 
which is feen edge wife in this figure, and is joined to and on by the lever J. At the farther end of this Ic- 
fh««top of the fly pin 7, of fig. 7. At the end of the ver is the weight j, hanging by a cord which paftes over 
, frame A is the fhort port 1 * ; on this refts the yarn beam a pulley /, fixed at the outer end of the fpring-catch on 

liaving n fherve r, over which pafTcs a cord, having a which the lever d rclls ; and thus the loom is drawn in 
weight s fufpend^cl to it. The oilier end of tliis cord at the upper end of the lever d. But when the fhuttle 
is faftcnecl to the fpring v ; the we'ght catifes the yarn, does not lift the wire it catches on the find on the 
beam to (Itretch the w'rh fniin the ratchet wheel e, witli rod a 2, which is connedied with the fpring-catch, and 
its catch u ; and the fnving *t' all iws the rope to Aide on the lever d flies off with the weight i, and the loom 
the fheeve as the ratchet is drawn round during the flops working. On the head of the poll F is the yarn- 
working. beam. The rollers e and f arc cylinders, prefltd toge- 

Fig, 2. is a front view of the loom, a a is the ther by a ferew. lever, and take away the cloth between 
fpincllc v-hich ranics the* fheeve and the wipers d them at a proper rate. In the roller /“ is a groove for 
and d^ which move the trendies w, of fig. 1. Thtfe a band for driving the roller^, on which the cloth winds 
ufe the troadle>< of the hendles, with which ihey are con- itfelf a.s it is wrought. Wherever fpririgs arc mention- 
aided by cord‘1 from the {hafts of the hep.dles .f, x. From ed to be ufed in the above defeription, weights may be 
the upper {h'lfi. there go two leathern belts /, /, to the ufed in their and to the fame effed, and more 

n.'llerv, furniffied cnrli whh a buckle, for tightening cfpccially upon the treadle of fig. 1. for driving the 
them at pleafure. 'Fhc two wipers r, r, on the fhaft ri, {hiittle, 

which ferre for taking hack the lay, have the two WEIGHTS and MrAsr res, in commerce, arc fo 
treadl s .v, v\ fig. whh a belt from each pafiing various, not only in diflkrent countries, but even iiidif- 
over tlic roller /; 2 of fig. i. and fixed to the f word of ferent provinces of the fame country, and this varia- 
the lay. From the fworih of the lay forward is fixed a tion is the fourct of fo much inconveniency in trade, 
belt to each end of the roller / ; from this roller there that writers on political and commercial economy liavc 
goes a cord to the fpiing /. which ferves for Inking for- propofeJ various methods for fixing an univcrlal and 
ward the lay which in hinged on the rocking tree /. immoveable flandard of weights and meafures for all 
The fla*--w!iec 1 /» of fig, 3. and the fheeve I of fig. i, ag'.i and natioiis; Sir James Stewart Deiiham^s fpe- 
a'c fixtd to the ojipofitc invls of the fpindle n without culations on this fuhje^l have been noticed in his life 
the frame i and both the wheel and fheeve have a wiper publilhed in this Supplement ; Mr Whitehurft's inge- 
/ fixed to them for moving the tre idles. Tii order to nious contrivance for eftablifhing a flandard of weights 
dfivo the {hiillle, the belts e, go from the points of and meafures has been mentioned under the title Mra- 
t'»c treadhs, over the pulleys /», to the lop of the* fly- sork {KmycL ) ; and the new table of weights and 
pi i q : 'I’hifi liiriis On a pin joint in a rail r, which goes meafures, which the French republicans wifh to tmpofe 
‘jeioW the loom, Fiorn ils lower end there go two fmall upon all Europe, is givcu {Ju/trych) under the title Ra- 
cords to the fioiule drivers whicii {li'!e on the iron volution, 183. ^ • 

r .da «, «. A long iron lod v goes acrofn the lay, and As thefe meafiii*ea occur frequently, even in Eiiglifh*. 
is liung on two centres at the ends. In this rod v are tranflationS of French books of value, wc fliaU hare 
fixed c wo fmall crooked wires «*, w, which arc more give fuch an account of them as may enable the readcF 
dilliiiCTly marked in the little figure w above, which re- to reduce them with cafe to the F.ngtiih' iUodaids* 
prefentB a fccUou of the lay. Hic dot at the lower end ^Fhey are of five kinds t meafures of ten^th^ of capacUy^. 
of the wire w, in this figure, is the fc^ion of the rod of weighty vf fuperficits for land^ and of mtood ftn^ fuel* 
T. Tlie fliirttle oafTes between thefe wires and the lay For every kind, there are many mealuret of diflerent 
every {hot, snd WUo them up, caufing the rod v to turn fixes, one of which has been taken as the bafiaof all the 
round a little. But if the fhuttle fhoidd not pafs thefe reft, and its name aflumed as the root of their nannes. 
wires, nor lift them, it would he drawn home by the Thus me rair is called the principal meefure of length t 
lay, and dcllroy the w.b To prevent this, there is fi*. litre, of capacity ; gramjib, of weight ; Akt, of fu- 
ed on one end of the rod v a flout crooked wire ha- perficies of land ; and stexe, of wood for fuel. Thefie 
ving a broad or flat head, which naturally refls on a words being the radical terms of the names of other mea- 
p!.»te of iron, marked and fixed to the back of the lay. fures of length, capacity, Ac. a relation is hereby prc. 
This plate has a flit in its middle about an inch ^deep. ferved between the names. 

In this flit refls the rod u 2 of fig. 3. on which is a The meafures of length above the xw/rv, are teil 
fhort find. ^*hich is caught by the wire s when the wire times, a hundred times, a thoufand times, ihn thoufand 
w U not lified back by^ the pafiing fhuttle. This will times, greater than the metre. 'I'he meafures of length 
fti.p i he lay from coming home, , and will fet off the below the metre, are ten times, a hundred times, a thou- 
Irtom. ^ ^ fand times, lefs. 'Fo form the names of thefe me^*ures» 

Fig. 3. is another fide- view of the loom oppo- other words which indicate the relations of ten timet, a 

hundred 
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WMfrhti . hundri J times ^ j^^'carer; and of ten (imu, t hundred tmee^ 

* &e. art pieced l)eff>re the word metre. The fame 
annexe* have been ufed to form the names of meafurea, 
jrivatcr or lefa» tlian the /i/re, the gramme^ &c. It is ne- 
^triVary, thcicforc, to fta|c in this place the EnglKlf' 
equivalents of only the metres the litre ^ the gramme, the ^ 
i^re, and the ^ere. 

The murk = 3.28C84 feet Englifh. 

The Liras =5 61.0243 cubic inches, or 
ale mcaiurc. 

The CRAMMC, or cubic fr«//-wr/#-e. of waiter, at the* 
freezing point, = ounce, 

or J* of a dram ncaily. 

The ARE n: 1076I fquarc feet, or iipf fquarc 
yards, or nearly. 

The sTERE, or cubic metre 2= 35-3*4^7 feet. 

The better part of our countrymen, not choofing to 
adopt the weights and mcafures preferihed to them by 
the French Convention and the National Inftitote, Sir 
Geotgc Shiickbnrgh Evelyn, Bart, turned his attention 
to this fiihji and publifhed, in the Pbilofophicsd Tranf- 
actions for 1798, an account of fome endeavours to af- 
certain a ilandard of weights and mcafures. The prin- 
clpks upon wlwch he proceeded arc the fame with Mr 
AVhilehurlFs ; but he has carried his expeiiments much 
f other than his predccclfor, and feerns to have conduct, 
ed them with greater accuracy, fils memoir is hardly 
fufciptible of abridgment; and oui limits do not per- 
mit lu to iuCert it entire. This is indeed unnecefTary, 

*H. G^oi’-if it be true, as another, ingenious gentleman iHeges 
WU1. I'. q J tliat we are in the aftual potrclIioiT, and the conflant ufe, 
in S it'd- g {(andard both for weight and rncjafurc, as invanable 
as that now ufed in France. This lUndard he finds in 
w A63, if£^.tiic foot meafme, and in the avoirdupoife, or, as he 
thinks it ought to be called, the deca ie ounce weighty 
^ I’he decade ounce weight of pure rain, or ditiiiled 
water, at 60® of heal, is generally allowed to be equal 

* in bulk to the one-thoufaiidtb part of the cubic foot. 
Were 44-3511 parts out of looco, or about riyth 
part added to the prclcnt Wincheller bufhel, that biifticl 

’ would then contain cxa^ly »o cubic fetl or ico,:o oa. 
of difiilled water, at of hear. 

Our author then gives comparative tables between 


W I L 


WEIGHTS. 


Avoild «r 
<!e«sde on. • Orammes. Gvaitime. 


Decade ox. 


Wcj^hts 

Wheat. 


= a8.ji637 ftri » = 10.0553.5,6, &c. or 
1 grams, 15.45042625 


Long, ^ 
Square, 


f Long, *) 

dccadi‘8 are J Square, 


0: 

Cube, J 


I reduced to 1 


Englifii h 
e, ( inches by 1 ' 
s’ multiply- j " 

. J ing by t 


2 

44 

73^ 


by 


this fyilem and that which is now ctlatlilhcd in France. 

•l',king the me.« ..3, *’««"=«> burt.cl. Thi, 


or 

C Cube, 

and decade ounces are reduced to grains, 

C 7000, p C Avoird. 

containing < or V to the lb. < 

C Troy, j 

multiplying the- ounce by 437.5 the number of 
grains in an avoirdupoife ounce. 

Our author, who lecma to have paid much attention 
to weights and meafures, obferves, that a fiandard mca- 
fure for the put poles of trade, in particular, as well as 
for others, that would uniformly give an accurate re- 
fult, and could be eafily made, examined, and afcertaiii- 
cd, by common mechanics, which neither our prefent 
liquid nor dry meafures evidently can, would finely be 
an acquifition of great value. Such an one, he pre- 
fumes, would be the following ; A fquarc pyramid, 
whole perpendicular height is exa6\ly thrice the length 
of the fide of the bafe : for fuch an one, and cveiy lec- 
tion of it, made by a plane parallel to Ub bafe, would, 
in the firlt ioltance, pofrefs, and, in every fuhdivihon, te- 
tain tbefe remarkable properties. 

id, Similar comparative dimenfions to lltofe above- 
given, for the original pyramid, 1. e. every finaller p) ra- 
mid, formed by the above mentioned parallel ieCtioii, 
would have its perpendicular lieight ihiice the length of 
the fide of its bale ; and, 

adly, The length of the fide of each b:)re will always 
indicate, or equal the cube root of the f^lid content of 
the pyramid ; e. If the length of the fide of the bile 
be 3, the folid content will be the cube of 3, viz. 
3X3X3 = 27. 

We do not pe/ctive very clearly the grrftt value of 
this iiandard; but Mi Goodwyn lays, tlia; h^^ i.vih beeri 
many yc.irs in the hshit ul ulinga pyiaim'd iiii’rifiire to 
examine corn ; and 2^ perfcdly convjnced that Inch a. 
one will indicate a far more accuiate refu^ than i’h*i a 


Taking . „ 

TrW Aline* ti md the French fooMo be to the Enghfh m 
V. I ; 1.065752004^, one French foot will be equal to 
10.65752004 EngUlh decades, or tenths of an EngHdi 
foot : hence he calculates the jfollowing 

CoMPMATirM TASMtt Englifi With French. 


t 

p. 4f‘0. 
t Hit. 
Tfrjinf, 

1 (V. 

.‘is6. and 
Cvnnoijt'rn. 
i d TemJtj, 


I.Of)g 

decrtdt*. 


LOHO MEASURE. 




Square 

dec.tde»- 


Metrc. Bone dfceades. 

^ C3i.«o8y83j58, 


&c. 


Metre. 

0.03047983 fai 1 s: 39.370J 

StUt^AM MIASVKB. 

Are., Are. &]«»• <fc«.defc 

1 = 0.0000092901 fcti I a 


We 

dtcadr«| 


CUBE MBASVREo 


Litres. Litre* 
t = aoaS3i637 fere 1 


Cx’te dcfsdesi 

f 35*315 

^ '^cub.ioch-61.0247727 


maiiuer iu which coin is mcaftiml iiy tlnr 
bunicl. This wc arc Iriimd 10 believe ; for it ii. abf ird 
to oppofe theories to d fact afctrtalncd by cr.pcrie.icc. 

WESTJIINGIA, a new genus of plants rJeferibed 
by J. £. Smith, M. D. prelident of the Lin-'iLaa So- 
ciety of London. It w:iB firlt dilcovered in New Hob 
land by Dr Solander, who called it Cunih FnitieejU^ 
though it is totally difi'erent from the CuNii.t (fee that 
article, 4&'xryr/. ), and more rcfcmblcs rofemary, from 
which, • however, it is likcwifc different. Its peculiar 
character is : Calyx. fmiqumqueJiAustpc'ntu^*imis s coroUa 
re/upinataf Umbo qundrifiJo^ lobo longiore bipartiin .* 
Stamina di/lemtiap duo brtvtora ( 4 nferiora) abonkur, Di* 
Smith it - rather to the dUynimia an^i nnta^ 

placing it immediately after the Teucrium^ than lo the 
diandria clafs of olants* 

WHE.\T (fee Triticum, Encycl.) has for fonr.c 
years paft been at fo very high a price, that every hint 
for incrcafing its quantity or improving its quality is 
intitled to notice. In the Lciceficr Journal for -ihv 6ih 
of Dtcember 1799, there is an ingenious paper on the 
fubjedt of trinfplanting wheat, ia a means of providin,^ 

agaiidl. 
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ffpiinil/hc f xpeftcJ fcarclty of that neceflary of life. Tt 
'*’*^** is recommended *• to fow, in dry land, ».t the afual fea 
Ton, as much corn as ay be deemed neceffary ro plant 
in the fpring any rumher of zerM \vhich may he occu 
pied, with that article in the following year When the 
foil IS pi epared, ? farrow ia to be made with a very fmall 
plough and one horfc, in the centre of the ridge or land, 
returning back in the fame track < this time only of 
every ridgt); then turn towards the kft hand, and 
plough another furrow, about eight or nine inches from 
thir hril furrow, turning always to th ' left hand, till 
the whole ridge is finilhed ; it will then be formed 
into trenche.<i, in parallel lines of about eight or nine 
inches nfundcr, and imitate w'hat gardeners term draw- 
ing of drills. In thefe furrows the plants are to be 
laid.'* Mr John Ainfworih of Glen the experienced 
author of this communication, fays he has praAlfcd this 
method with the mod complete fiiccefs 

It has been likewife pra^tifed, on a fmall fcale, with 
#qual fuccefs, but we know not in what county About 
the end of Aiiguft 178^, that gcrtlcman threw a fmall 
quantity of wheat, which near two years before had 
been ftteped and limed (fee Wheat, Encycl,) into an 
unmanured corner of his garden. In the beginning of 
February following he had a piece of ground (alfo un- 
manured ) dug in an open part of his orchard, and he 
tranfplanlcd it on beds of fix tows wide, at nine inches 
afunder every way. It tillered, and fpread over the 
ground fo completely, as to prevent even a weed grow- 
ing among it. It produced admirable corn, and at the 
rate of near four quarters per acre, 

From accurate calculations which he then made, he 
found that an acre, fuppofmg the feed to be very good, 
and the plants fit at the diflance above mentionedf 
would require only half a peck ot feed. 

?.efuic9 the fuvitig of the feed, there are two other 
material advantages which attend fuch a method ; one 
is, t^at fomc fuitablc crop may be on the ground all the 
winter for ufe ; and the other is, that ploughing the 
ground fo late as February, will cffniiially bury and 
dtttmy ihofc weeds which were beginning to vegetate; 
and before others can fpring up, the coin plants have 
t'lkcn to tlie ground, and fo fpread over it that the 
wee ds cannot rife, by which means there is a very clean 
CT v,^, and all the cullomary cxpencc for weeding ia 
faved. 

i his author feems to think that wheat will thrive as 
well, and produce as full a crop, when fown in the 
fpring, as if it had been committed to the ground in the 
preceding autumn, In the fomhern counties of Eng- 
land we doubt not but it may ; but the cafe is otlier- 
wile in Scotland, where the fpring is not fo early, and 
where, from the narrownefs of illand, the froft is 
feidom fo fcvcrc. We agree, however, with Dr Pike, 
-in thinking it a pity that the way of fetting wheat (as 
done in Norfolk and Suffolk) is not every where more 
general. The procefs is indeed tedipus and tioublC' 
tome ; and we have often wondered that, among the 
numberltfs machines lately c6nt rived Id leflen manual 
kbourj none has been invented for dibUinif wheat cs* 


peditioufly and accmite^. We are therefore plealed Wheats 
to learn« t^at Dr Pike himfclf has turned his attention l^i<« 
to the fuhjedt, and hopes in the coorfe of ihit year 
( J Soo) to prefent the public with a method of fettwj 
^hrat' at jFMRFMcrtr mx^ct diflances through a whole 
JUld^ and as sxPtDtviousir ae the common hroadcajl fow 
ingt which can therefore be applied to farms of any mag* 
niiude ; and when a peck of feed ia found to be fuffi- 
cient for an acre .(and in fome land much lefs), tlir fa- 
ving on a large farm mud be immeiife. We trull to 
the liberality of his profeflion, that he will not take out 
a patent for his invention 

i hough we have eifewhere given the ufual recipes 
for preventing Imut in wheat, it would' be i.' proper to 
conclude this article without mentioning the very firaple 
one which Mr Wagttaffe of Norwich has uniformly 
found attended with complete fuccefs. This confifts in 
nothing more than immerfing the feed in pure water, 
and repeatedly fcoiiring it therein, juft before it is fbwn 
or dibbled in the foil. Whether well, fpring, or river 
water be ufed, sa indifferent t but repeated ftirring and 
change of water ia effetitial to remove the particles of 
infcAion that may have imperceptibly adhered to the 
feeds thus purifted. The fubiequent crop wiU be perfedt 
in itfclf, and its feeds, he fays, fuccefGvely fo likewife, 
if there are no adjacent fiem from whence this conia.r 
mination may be wafted. He recommends the fame 
wafhing, and for the lainc reafon, of barley and oats be* 
lore they be fown. 

WILKIE (William, D.D.), the author of an he* 

Toic poem, intitled the Efigoniad^ was born in the pa- 
riOi ot Dalmeny, in the county of Weft*Lothian, on 
the 5th of Odober 1721. He was defeended of an an- 
cient family in that county, though hia father renteu on- 
ly 1 fmall farm, and was j^or ai^ unfortunate through 
life. He was able, however, to give his fon a liberal 
education; and that fon, it is faid, difeovered fo early a 
propenfity to the ftudy of poetry, that he began to 
write verfes in his tenth year. 

As this wonderful prematurity of genius was never 
heard of during Wilkie’s life, it will probably be con- 
fidered at a ftory fabricated to raife the Scotufh poet to 
the fame eminence with Fope, whofe vertificatioii he is 
allowed to have imitated with fuccefs. We have no 
doubt but that Wilkie wrote in early Ufe the dtfcrijK 
tioD of a ftorm, wbi9h ia publiihed in the 9th volume 
of the Scatiftical Account of Scotland ; but that he 
wrote it in his tenth year is not proved, and is highly 
improbable. The poem difplays a notion— a conluled 
notion indeed — of the laws of eieAricity, which a boy 
in his tenth year, and at a period when eledrietty waa 
little underilood, could not have acquired. 

Having learned the rudiments of the Latin tongue 
at the parifii-fchool of Dalmeny, young Wilkie was, at 
the age ot thirteen, fent to the univerfity of Edinburgh, 
where he vras foun diftinguilhed by his originilit) of 
thought, and by hit rapid progreU in erudition and 
foience. Among his fellow-ftudtnts he was molt cloie* 
iy aflbciaied with Dr Robertfon the hiftorian, Mi John 
Home the poet, Dr M*Ghie(a), who a^terwarus ob- 
tained 


(a) According to Sir John Hawkint, this man bore arms on the fide hf t{Overnmeiit at the battle of Falkirk ^ 
J745. After which, tayng a degree in phyfic, be went to London in hopes of employmcni through toe inte- ' 

reft 
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tamed the friendfhip of Johofoa, and became a member 
of the Ivy lane Club ; and a Mr Cl€^horn» who promifed 
be an ornament to the univerfityt in which he was af- 
terwanls a profeiTor^ but died before be had time to lea- 
lize the fond hopes of his friends. During the coutfe 
of his education, Wilkie became acquaints with the 
Celebrated David Hume and Dr Fergufon, and at a la- 
ter period with Dr Adam Smith, the far-famed author 
of “ The Wealth of Nations.” Of al] thofc men he re- 
garded Dr Fergufon with the greateft afleftion, and Dr 
Smith with the greateft admiration.^ This laft writer he 
confidered aa equal lo Robert fon and Hume' in erudi- 
tion, and vaftly their fuperior in originality and inven- 
tion ; and this opinion he cherifhed to the day of bis 
death. 

Before he had completed his education, his father 
died, leaving him no other inheritance than the ftock 
and iinexpired leafe of his farm, and the care of his 
three fifttrs. Wilkie, therefore, turned much of his at- 
tention to agriculture, in which he became eminent, not 
merely as a theorift, but as a pradical farmer. He had 
too much fcicnce to be the Gave of ancient prejudice, 
and too much judgment to be hurried into hazardous 
experiments by the charms of untried fpecu'ation. One 
of his fifters being married to a /kilful, though unletter- 
ed farmer, he availed hlmfelf of his brother’s experience ; 
and upon the fa6^s and maxims derived from him Luih 
a fyftem of practical farming, which fully ar.fwered his 
•own expedation, and obtained the applaufe of all his 
neighbours* 

He ftill piofecuted his ftudtes tn the univerCty, and 
without ccafing to be a farmer became a preacher in the 
church of Scotland. For ibme years this made no al- 
teration in the mode of hia living. He preached occa* 
I'tonally for the minifters tnhis neighbourhood; cultiva- 
ted his farm ; read the claflics ; and, enamoured of the 
iimple fublimity of Homer, projtded an epic poem on 
the Homeric model. The Aibje^ of his intended poem 
he drew from the fourth book' of the //W, where .Stlte- 
nclus gives Agamemnon a (hort account of the Tacking 
of Thebes ; and as that city was taken by the Tons of 
thofe who had fallen before it, Wilkie gave to his poem 
the quaint tide of E^ganUid^ from the Greek word 
which ftgrnifics dt/findaftis. It b not our bufi- 
jnefs to write a cruictCoi upon this poem." The fubje^ 
was ill-chofen; for the learned reader has enpugh of the 
heroic ages m the immortal poems of Homer and Vir- 
gil, and in thofe ages the unlearned reader can fed no 
intcreft. The Epigoniad, therefore, though compoied 
in fmuoth and elegant verfe, with due attention to ati- 
icient manners, and conftruded on the moft regular 
ipUn, has fall^ into neglc^l, from which no critic or 
biographer will ever refeue it. 

In the year Wilkie was ordained minifter 

of Katho, in oon&quence of a prefrntaiion from the 
Earl of Lauderdale, who knew kis worth and admiicd 
bis genius. Without nerieding his favourite mmufc 
jnent's of hufrandry, or fhe ftudy of the belles lettres, 
he difeharged with ftdcKty the duties of a Chiiftian pa- 
ftor^ waa tamed Ibr hu original aad unprtftive mode oi 


prctching, and Toon came to be loved ai well aaeftcem- 
ed by his rural flock. • 

In the year 1797 the Epigoniad was publilhed, the 
refult of fourteen years ftudy and application, which 
might furely have b^n more uCirfclly employed oil feme 
other work ; and in 1759 a fecond edition wfs call^ 
for, to which he added ji Dream in the manner ofSpen*^ 
fer. He was, the fame year, chofen profefior of natu- 
ral philofophy in the univerflty of St Andrew’s ; an 
office for which it is difficult to conceive how he could 
have been fitted by the ftudy of epic poetry, and clofe 
attention to the cultivation of his farm. He was, hcTw- 
ever, a man of a vigorous mind, and we never heard 
that he difgraced his cledors. 

When he removed to St Andrew’s, his whole fortune 
exceeded not L.XOO Sterling; a proof that liis Kpigo- 
niad had not enriched him. With this Turn he pur- 
chafed a few acres of land in the neighbourhood ot the 
city, carried his two unmarried fiftcrs with him, and 
continued to live in the univerflty cxa6By as he had 
lived at Katho. In his profefTorial career there was no. 
thing remarkable. He patronifed genius, cfpecially 
poetical genius, in the young men who attended hib lec- 
tures, and by them was, of courfe, loved and eftet med r 
(See Fkrgusson in this Suppl ). In the year j 768 he 
publiftied a volume of fabler of no great value, pievivius 
to which tlie univerflty conferred upon him the degree 
of D. D. ; and he died, after a llngciirg lUncfs, 011 the 
icih of Odober 1772. 

*,rhe manners of Dr Wilkie were fingular, and in 
fome icfpeds dilguftitig. He has been ieVerely blamed 
for his penariournefs, but, in our opinion, unjiiltly. His 
father had left him in debt, with nothing bur the profits 
which he might make of a imall farm to difeharge that* 
debt, and to fuppori himl'clf and three fiftcrs. Jn hitn« 
therefore, ligid economy was, for many years, a virtue ; 
and he knows little of human nature, who can blame u 
man for not breaking habits which it had been the duly, 
as well as the bufintfs, of a great part of his life to 
form. Amidft hia moft rigid and olTenfive economy, 
he was liberal in his donations to the poor. 

He had been leized, while minifter of Ratbo, with 
an unformed ague, of wdiich he never got entirely rid. 
For this complaint he thought an extraordinary pcrfpi 
ration necefl'ary, and generally flept, in winter, under 
twenty-four blankets. He had an utter avertion froru 
dean linen, and hos been known to bargain, when he 
ftaid a night from home, not only for the proper quan- 
tity of blankets to his bed,- but alfo for (heets, which 
had been iifcd by fome other perfon, and rendered fuf- 
ficiently dirty to picafe his feeling. It will cafily be 
conceived that fuch a man was, to the. laft degree, Oo- 
venly in his drefs. 

8ul]picionB have been thrown out by his Isteft, and 
we beueve his only, biographer, that Dr Wilkie’s be- 
lief of the Chriftian religion was neitlier orthodox nor 
fleady. Not having had the pleafurc of his acquaint- 
ance, we cannot pofitively lay that thefe fufpiciona are 
groundlefs ; but the writer of tliis article has converfed 
much about tbe-iutborof the Epigpuiad with a dergy- 


vnikta. 


refl: of hts countrymen, and perhaps ii; return for hts byalty. He was a Marnri, ingenious, and modeft man ; 
but f% little fuccefsful in bis profeflloD^ tliat he died of a broken htart^ and was buried by a conUibution of hia 
iricncls. . • 
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man Vfho krow him #cll, wduM have Ucn mam defr aud bnght- after this liquor has been added W 

glad tu»fi'.'c«rc li'm of infide'.tty, if be could have pre# to them. 

f*'rred fuch an peculation v/iiH tvtuh* He was a very WOOD-cuts are engravings on wood, commonly 

ahfrnt m-n, apt to forgt^ what he about even when on box, which^ iu many cafes, are ufed with advantage 

diUhs-.guig the moft Uderrn paMs of hU clerical diityi inftcad of copper-phtea. The-a»t of cutting or engra* 
jun,t uled to fay of himlelftha he never could conJud vir\g on wood is undoubtedly of high antiquity; for 

a facr:,rncr-t. From this abfence of mind, and thofc Chinefe prinimg is a fpecinien of it. (See Chin a^ 

C05iftr:('n5 of it, may have arirtn the fofpicion that he n" 127 Entyci) Even in Europe, if credit be due^o 
was not a Hrm !>elicvcr ; but no fuch fofpicion was ever Papillon, thin art was pradlfed at a period confiderably 
thrown out to this writer by the clergyman already rc* remote ; for he m'entions eight engravings on wood, fn- 
ftrrt-d to. titled, ** A reprefentation of the warlike actions of the 

* He had one very extraordintry deft A in a poet; He great and magnanimous Macedonian king, the bold and 
could not read aloud the fmootheft verfes, fo as. to pre- valiant Alexander ; dedicated, prefented, and humbly 
fiTvc cither the meafurc or the (enfe of them. Of ihia offered, to the moft holy father, Piipe Honoriiia i V. 

Hr Anderfon has protiuced very complete proof in his by us Alexander Alberic Cnnio Chevalier, and Ifabella 
life of Wilkie, prefixed to his poetical works in the E- Cunio, &cd* This anecdote, if true, carries the art of 
dinhurgh ediifon of iho Britilh Poets. With all his cutting in wood back to 1284 or 1285 ; for Honorins 
dcff 61 s.t however, and all hi« foibles, he was unqueftion- occupied the papal throne only during thefe two years, 
ablv a genius, ard, we are inclined to believe, a good Even this is not the rempted period to which fome have 

-carried the art in Europe ; for the ufe of ftals or fig- 
WiXE^ (fcethatariic’e, and nets being of very high antiquity, they imagine that 

ailulttraicd with minerals the invention of wood-cuts mud be coeval with them, 
pr^ iudicial to the health, that various methods have The fuppodtion is certainly plaufible, but it is not fiip- 
het n devifed for deted^ing iht adult ctfttlon. The pro- ported by proof. The earlielt impreffion of a wooden- 
pt rty which liver of fulphur(alkalmefulphure8) and he- cut, of which we have any certain account, is that of 
patio air (fulpl.iiraud hyd.ogcn) por4f8 of precipita- St Chriftopher carrying an infant Jefus through the 
liug lead in a black form, has been long ago made pub- fea, in which a hermit is feen holding up a lantern to 
lie ; aud this property has beer employed to determine /hew him the wav ; and a peafant, with a fack on hia 
the' quality of wines by means of the liquor prohatorius back, climbing a hill, is exhibited in the back ground, 
Wirtcmhcr^rnfis^ or Wirtemberg pioving liquor. But The date of this imprefiionas 1423. 
in trying wines fuppofed to have been adulterated, this In the year 1430 was printed at Haarlem, •* 'fhe 
proof does more hurt than fcrvice, bccaufe it precipi- htftory of St Joho^ the evangelift and bis revelation, re- 
tates Iron of the fame colour as the pernicious lend, prefented in 48 figures in wood, by Lowrrntjanfon 
‘ Many wine-roorchants, therefnre, of the greatett rcfpcc- Coder ;** and, in 1448, Jorg Sehappf of Aug/burg cut 
tability, rendmd by thefe means fufpeaed, have been in wood the. hiftory of the Apocalypfe, and wha^was 
ruined. ** pnor man*i hihle. (See Ekcravino, 

The following is recommended by M. Hanbcniann page 6f>8 ) 
as a better teft of found wines than the proving liquor A folio chronicle, publifhed 1493 by Schedal, was 
of Wirtemberg. Mix equal parts of oyllcr /hells and adorned with a vaft number of wood-cuts by William 
crude fulphur in a fine powder, and put the mixture in- Plydenwurff and Michael Wolgemutr whofe engravings 
to A crucible. Heat it in a wind furnace, and increafe were greatly fupeiior to any thing Of the kind which 
the fire fuddenly, fo as to bring the crucible to a white had appeared Wfore them. Wolgmut waa the pre- 
heat, for the fpace of i q minutes. Pulverife the mafs ceptor of Albert Durer, whole admirable perfornmnces 
when it is cool", and preferve It in a bottle clofely ftop- in this department of art are juftly held in the btgheft 

efteem even at the prefent day. , 

^ To prepare the liquor, put r 20 grains of this pow- About this peri<^ it became the pradice. of almoft 
der, and 120 grains of cream of tartar (acidulous tar- all the German engravers on copper to engrave itkewife 
tarite of potaih), into a ftrong bottle; fill the bottle on wood ; and man v of their wood cuts furpaft in Beauty 
with common water, which boil for an hour, end then the impreBions. of their copper-plates, Sach arc the 
let it cool; clofe the bottle immediately, and Ibake it wood cuts. of Albert Aldtorfer, Hiih^l Pen, Vir^l 
for (bme time : after it has remained at reft to fettle, Soles, Lucas van Cranach, and Lucas van Lyden, the 
decant the pure liquor, and pour it into ftnall phials ca friend and . imitator of Albert Durer, with fcveral 
pable of holding about an ounce each, ftrtt putting into others. 

each of them ao drops of muriatic acid Tlury inuft be It appears that the. Germans carried this art to a 
ftopped very clofdy with a piece of wax, in which there .great degree of perfedioD. Hans or Joha HolbiiSD, 
is a fbiall mixture of turpentine '-who flourilhed in 1 500, engraved the Dance of Deaths 

One part of this liquor, mixed with three partaof in aieries of wooden-cuts, which, for the freedom and 
lufpeded wine, win difeover, by a very fcnfiHe black ^delicacy ofexccution,haa hardly been equalled, and never 
precipitate, the leaft traces of lewl, coppir,-&c. but {urpalTcd, ^ 

will produce eo upon iron, if. st coiusins any of ^ Italy,. France, and Hollaad,. have prod^d many ca- 
that metal When the prec^piute has fallen down, it pital artifts of this kind. Joan. Torn»lium printed a 
may ftill be diicovered whether the wine contains iron, hiblc at ' Lyden, tn 15(^4 (a copy of which we have 
by faturating the decanted liquor with ^a iittlb ftdiof feen), with wooden^cuta of cxi»dlent workmanihi^. 
tartar (tartarcoua aciduhun of potafti), by wKich the Cluiitopher Jegher of Antwerp, from , bis .tmiiwoce m 
liquor will immediately become black. Pure wines re- the art, was emjiloycd by ^Rubens to work undt 1 his ^ 
^ .1 ini'ptdiion,^ 
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ir««d'«ut9. iiifpe£l!on, itnd he executed fcfertl pieces wliicb are held 
in much eLtimation ; the charaAer of thefe ii boldnefa 
and fpirit. 

The next attempt at improvement in this art waj9 bp 
Hugo da Carpi, to whom is attributed the invention ot* 
. the chiaro fcuro. Carpi was an Italian, and of the 1 6th 
century ; but the Germans claim tlic invention alfo, and 
produce in evidence fevei-al engravings by Mair, a dif- 
cipic of Martin Schoen, of date 1499. His mode of 
performing this was very fimple. lie firft engraved the 
lubjcf^ upon copper, and finiihed it as much as the ar« 
tlds of his lime ufually did. He then prepared a block 
of wood, upon which he cut out the extreme lights, and 
then imprtfTrd it upon the print ; by which means a 
faint tint war. added to all the retl of the piece, except* 
ii)g only in iliofe parts where the lights were meant to 
pTcdomir.atr, which ap)>car on the fpecimens extant 
to be whitened with white paint. The drav/ings for 
. this fperjes of engraving were made on tinted paper 
with a pen, and the lights weix: drawn upon the papev 
with whit • paint. 

I'hm* H, however, a material difference between the 
chtarv jcurns of the old German mailers and tliofc of the 
Italians. Mair and Cranach engraved the outlines and 
deep (badows upon copper. The impreflion taken in 
this iiate was tinted over by means of a Tingle block of 
wood, with thofe parts hollowed out winch were dc* 
figned to be left white upon the print. On the con. 
trary, the mode of engraving by Hugo da Carpi was, 
to cut the outline on one block of wood, the dark fha* 
do 48 upon a fecond, and the light fhadtiws, or half 
tiiit, upon a third. I'hc firft being impreffed upon the 
paper, the outlines only appeared : this block being 
taken away, the fecond was put in its place, and being 
alio impreifed on the paper, the dark ihsdowa werg 
added to the outlines ; and the third block Inring put 
ill tiie fame place upou the removal of the fecond, and- 

• alio mipreffed upon the paper, made the dim tints, 
whfH the print was complcated. In fome ►jftances, the 
niinibcr of blocks were increafed, but the operation was 
Jlill the fame, the print receiving an impreflion from 
every block. 

In 1698, John Baptift Michel Papillon praAifed en- 
graving on wood with much fuccefs, particularly in or. 
napiental foliage and floivtrs, ftiells. See, In the opi« 
iiiofl, however, of fome of the moil eminent artifts, his 
performances arc ftift and cramped. From that period 
the art of engraving on wood gradually degenerated, 
and may be faid to have been wholly loft, when it was 

• lately re*invented by Mr Bewick of Ncwcaille. 

This eminent artift was apprentice to Mr Biclby, an 
engraver on metal of the very loweft order, who was 
frldom employed in any thing more difficult chan the 
cutting of the face of a clock. Application having 
been made to this man for a wood^ent or two of the 
moft trifling defeription, the job was given to Thomas 
^ Bewick } by whom it was executed in fuch a manner, 
SuPVL* Voii. IL Part II. 


that Mr Bielby, who was accuftomed to emplt^ his ap- 
prentices in fudr work, advifed him to profecute en- ~ 
graving in that line. l*Iie advice was followed ; and 
young Bewick inventing tools, even making them with • 
his own hands, and Tawing the wood on which he was 
to work into the requiOte thjcknefjt proceeded to im- 
prove upon his own dtfcoveiiee, w'iihout afliftance or 
indnidion of an) kind. When his apprenticeflilp ex* 
pired, he went to London, where the obfcuie wood-en- 
gravers of the time wdihed to avail themfelves of his abi- 
lities, w'hile they were determined to give him no infi^rt 
into their art. He remained fome years in London ; and 
during that time, if we miftake not, received from the 
Society for the Kmourn^eincni vf /IrtSj^'i. a premiuta 
of confiderable value for the beft engraviui; in wood. 
Returning to Newxattle, he entered inin copartnerfliip 
with his oldinafter; and cftabllibed his rcpur.uio'i us an 
ariift hy the publication of his admirable Hillory of 
Quadruped.^r. This was followed by his Hiftory of 
Birds, of which only one volume has yet (i8o'j) ap- 
peared. 

John Bewick, brother to 1 ’liomas, leRrncd the art 
of him, and praclifed it for fiural \tars in London with 
great applmfe. liis abilities, howtver, though r(.rnc«^t- 
able, were not, by the hell judg.*a, der'rid fo b’-illiant 
as his brother’s ; and owing to bsd health, nud the iis- 
lure of hid connexion with liie bookfcllerr. and others, 
he feemfi not to have advanced the art beyon'* the 
at which he received it. He died, three or four years 
ago, at KVwcaftlc. 

.MrNt/bit, who executed the admirr.We Hiidibras 
publifbed by Vernor and Hood (a), and Mr Ander- ^ 
fon, whofe beautiful cuts adorn the poem entitled 
Grove HUh were the next, and hitherto have been the 
lafl of 'I horras Bewick’s pujSils, who have appeared be- 
fore the public as artifts. By thefe gentlemen wc arc 
authorised Ur fay, th^t the method prartifed hy the an. 
cient engravers on wood, uhofc works are llill admi- 
red, muft have been different from tliat of Bewirk and his 
pupils. What that method w.t. fceins lobe altogether 
unknown. Pdinlloii. who writes the bell hiftory ex- 
tant of the art, gueffes indeed in what maimer the old 
engravers proceeded fo as to give to their works the 
fpirit and ficeiom for which they arc famed ; but that 
his gneffes a'^e erroneous feems crident from the ftiff- 
nefs of hU own works. The principal charaAeriftic in 
the mechanicdl department of the produAknis ot the an- 
cient mailers is the crofling of the black lire?, which 
Papillon has attempted with the greateft awhwardnefs, 
though ft feems to have been accomplilhed by them 
with lo much cafe, that they introduced it at random, 
even where it could add nothing to the beauty of the 
piece. In Bewick^s method of working, this crofa 
hatching is fo ditficult / tid unnatural, that it may be 
conlidcred as impraAicable/B). 

The engravers of Bewick’s fchool work on the end 
of the wood which is cut acrofr the trunk of the trce» 

5 ^ in 


(a) The defi^os were by Thorntoo ; and the cuts from them have been compared to HoIbciVs far-famed 
Dance of Death, 

(a) Mr Nelbit has indeed introduced fometbing of it into two or tluee of his pieces, merely to flirw that he 
tvuii do it } but fo great was the labour, and £9 little the advantage of this improraneoti if luch it can be caDedj , 
that prdnbly it witt not be attempted i^. 
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of the proper thtckne&a Aa wood cuta are 
generally employed m the printer's prefs amidft a form 
of types, this thicknefs mu(i be regtilaied by the height 
of the types with which they are to be ufed. I'he 
tools employed are pearly the fame with thofe ufed tn 
copperplate engr^i^ing, being only a little more deep, 
or lozenge, as engravers call it. They mull have points 
of yarious degrees of fjntnels for the ditTcrent purpofes 
to which they are applied, forae of them being fo much 
rounded off at the bottom as to approach to the nature 
of a goodge, whild others are in faCi little chiflcls of 
various fizes. l*hefe chilfels and goodgea, to which 
every aitid gives the fhape which he deems moft con* 
vinicnt, are held in the hand in a manner fomewhat 
different from the tool of the engraver on copper, it be- 
ing nccelTary to have the power of lifting the chips up- 
wards with ealV. 'I'o attempt a defeription of this m 
writing would he in vain ; but it is ealily acquired, we 
arc told, by pradicc. 

'j1ic pupils of the fchool of Bewick confider it as 
quite improper to ipeak of his invention aa a revival of 
the ancient ait. Some old piints, it ia true, have the 
appearance of being executed in the fame way with his; 
but others have certainly been done by a method very 
• different. It is ihertfore not fair to appreciate the pre- 
fent art by what has been done, but hy what may be 
done; and that remains yet to be Ihewn. The art is 
ill its infancy ; and thofe who are difpofed to corn* 
pare it with the art of engraving on copper, ought to 
look back to the period when coppei plate engraving 
was of 3 S recent invention as Bewick’s method of en- 
graving on wood. Marc Antonio, who engraved un- 
der ilte dite£lion of the great painter Raphael, thought 
it no mean proof of his ptoficiency in his art, that he 
was able to imitate on copper plates the wood-cuts of 
Albeit Durer; and Papillon is highly iiidignant that 
there fliould have been perfons fo very blind as to mif- 
take the copies fur the originals. If copper has its 
advantages over wood in point of delicacy and minute- 
iicfs, wood h.*i8, ill its turn, advantages not inferior in 
regard to flrcngtli and richnefs. Thofe prints which 
w'tre executed under the aulpices of Titian and Ru- 
bens, will always remain a monument of the fpirit and 
vigour natural to wood engraving ; and if there be not 
found in them all the attention to chiarofiuro^ which 
the prefent age demands, it mull not be attributed either 
to defed in the art, or to want of abilities in the artifts, 
but to the talfe of the times when ihlaro feuro was 
little underftood. U remains for fome enterprifing ar- 
tift to fhew that tlie vigour of the andciit art may be 
attained by the prefent one, and at the fame time to 
add to that vigour thofe gradations of (hade which are 
fo much admired m good copperplates. As there fceins 
to be a more perfect, or at It.'ill a more pleafant black 
produced by Wv)od than by copperplate printing, and 
certainly a more perfed white (c), who will fay that 
any intermediate (hade whatever may not be produced 
by wood-cuts ? To attempt this on a fmall {bale would 
indeed be vain, becaufe the Bightleft variation, produced 
by a littlf more or lefs ink, or a harder prelTure in 
ptintiog, bears (uch a propoitiou to a very (hort line, 
as mull neceflatily render the attempt abortive. 


Wood-engraving, therefore, muft always appear to Wood-evti^ 
difadvantage while it is confined to fmall fubjeds, and 
will never reach its llation at a fine art, till thofe who ^ 
arc engaged in its cultivation improve upon the difeo. 
veries of one another, and apply to fubjetls to which it 
is properly adapted. As an eronomica/ art for illultra- 
ting mechanics and other fubjeds of fciciice, it is too 
little employed even in its prdent (late. 

Tlie works of, Bewick and his pupils, which have 
hitherto been publifl'.ed, are not numerous. Bcfidts 
his quadrupeds and birds, the Hiidibras by Nclbic, and 
the Grove Hill by Anderfon, which have been already 
noticed, wc are acquainted with none but the follow., 
ing Goldi'mith’s Traveller and Dfirted Village with 
elegant platen, all by Thomas Bewick, except one or 
two which were executed by John ; Somerville’s Chace 
by the fame ai tills, executed in a fiyle of elegance which 
perhaps has never been furpalTed ; a View of St Ni- 
cholas’s Church, Newcaille, 15 inches long, by Mr 
Nefbit, who received for it a filver medal from the So- 
ciety for tlie Encouragement of Arts, and an honorary 
letter from the Society of Antiquaries. 

WOOL. CO MB I NO, a well known operation, which, 
when performed by the hand, is laborious, tedious, and 
expeolive. The expeiice of it through all England has 
been calculated at no Icfs a fum than L. 800,000 ; and 
to Idfea this expence, the Rev. Edmund Cartwright of 
Doncader in Yorkihire bethought himlelf, fome years 
ago, of carding w'ool by machinery. After repeated 
attempts and improvements, for which he took out 
three patents, he found that wool can be combed in per- 
fetliou by machinery, of which he gives the following 
defeription : 

Fig. *. Is the crank Ia(her. A is a tube through Plate Ljt 
which the maurial, being formed into a (liver, and 
nightly tvrifted, is drawn forward by the delivering 
rollers. B, a wheel faft upon the crofs-bar of the 
crank C, a wheel, on the oppofite end of whofe axis < 
is a pinion v‘*.rking in a wheel U|>oo the axis of one of 
the delivering rollers. 

Note, When two of more (livers are required, the;, 
cans or ba(ket8, in which they are contained, are placed 
upon a table under the ia(her (as reprefented at D), 
which, by having a (low motion, twifts them together 
as they go up. ^ 

Fig. 2. Is the circular clearing comb, for giving work 
in the head, carried in a frame by two cranks. Fig. 3. 

The comb- table, having the teeth pointing towards the 
centre, moved by cogs upon the rim, and carried round 
upon trucks, like the head of a windmill. the 

drawing rollers, r, r/, Callender, or coiiduAing rollers. 

Note^ Underneath the table is another pair of rollers, 
for drawing out the backings. 

In the above fpecification, wc have omitted the frame 
in which the machine ^fiands, the wheels, (hafts, 

Had thefe been introduced, the di awing would have 
been crowded and confufed ; befides, as matters of in* , 
formation, they would have been uonecefiary, every me- 
clianic, when he knows the principles of a machipe, be- 
ing competent to apply the movements to it. 

The wool, if for particular nice work, goes through 
three operations, otherwife two are fufficient : the firft 
’ operation 


(c) The parts of the print intended to be white are not even touched hf the wood-block. 
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« operation opens the vroolf iiq 4 makes it conned to- finalonei will, in general pajr the warn of the over* 

combiofc- gether into a rough fltirer, but does not clear it* The looker and children ; fo that tne aAual /avtng to 

cleanng is performed by the fecondi and, If neceflary^ ja tnanofadurer is the wtob of what the combing coftt^ * “"“t. 
third operation. A fct of machtneryi confilling of three '^by the old imj^rfeft mode of hand-combing. Machine- 
machinesy will require the attendance of an Overlooker combed wool is better, erjpecially for maclnne-fpinning, • 

and ten children, and will comb a pack, or 2401b. in by at Icaft 12 per cent, being all equally mixed, and the 

twelve hours, neither fire nor oil is nectflary for (livers uniform, and of any required length. * 

machine-combing, the faring of thofe articles, even the 


z. 


Zairiny, ZAMINY, In the langinge of Bengal, fecurity. 
z-enwiic'ai*. ZEMINDARS, the great landholders of Bengal. 

This is the original fenfe of the word ; but it is now 
more lliidly applicable to thofe who have their title 
conflitiited or confirmed by a patent or charter from 
government, by which they hold their lands or Zemin- 
daries upon certain conditions. i\9 far as can be afeer* 
tained from the narrations of hiftory, it appears that, in 
times prior to the irruptions of the Mahomedans, the 
rajahs who held their refidcnce at Dclhy, and poflliTed 
the fovereignty of ilindofian, deputed officers to coltcA 
their revenues (Kheraje), who were calUd in the Indian 
language Choudheries, The word Zemindar is Perfian, 
and that language can have had no currency in the 
countries of India, until it was introduced by the peo- 
ple of Perfia. When the Emperor 8hchab uhDien 
Ghory conquered the empire of Hindollan (a), he left 
Sultan Cutub ul Dien to be his viceroy at Dclhy, and 
adminifier the government of Hindoilan, From that 
time the cuftoms and praAices of the Mahomedans be- 
gan gtadually to be eftablllhed in India : their^r|{|ies 
were lent into the countries of the reduced Rajahft, un- 
dcr the command of Omralis, in order to preferve the 
conqiieft ; and lands were allotted to them to defray 
the expetjee. From hence arofe the fyftcm of Jaghire- 
darry in Hindoilan. But when thefc Omrah Jaghire- 
dars had eftabliihed their own ftrength, feveral of them 
rebelled againft the imperial authority, and alpired at 
the crown. Thus circumftanced, the emperors, in or- 
der to obviate thefe mifehiefs, thought it would be 
.more politic to commit the management of the country 
to the native Hindoos, who had moft diftinguilhed 
themfeives by the rcadinefs and conftancy of their obe- 
dience to the fovereign power. 

In purfuance of this plan, difiriAs were allotted to 
numbers of them under a rcafonable revenue (Jummah 
Monafib), which they were required to pay in money 
to the governors of the provinces, deputed from the 
Emperor. And in cafe any one of the Omrahs or pro- 
vincial governors Ihould fwerve from his allegiance, the 
Zemindars of that country were to exert thtmfdves in 
fuch a manner as fhould check rebellion, and reftore 
good government. For this purpofe, grants of Ze« 
mindary were feverally conferred upon fuA of the Hin- 
doo^as were obedient ; deferibing their apportionment 
of the countrji ; and every perfon who had received a 


S ant under tlic authority of the crown was thereby Kemindw 
Uy invelled with the funAions of Zemindar. - - "j 

^ Ihe funAions of a Zemindar are, ill, The preferva- 
tion^ and defence of their refpcAive boundaries from 
traitors and iiifurgents ; 2dly, 'fhe tranquillity of the 
fubjeAi, the abundance of cultivators, and increafe of 
his revenue. 3d]y, The punilbim.nt of thieves and rob- 
bers, the prevention of crimes, and the defiruAioii of 
highwaymen. The accumplilhment of thefc uLJcAa is 
coniideied in the royal grant as the difeharge of office 
to the fovereign ; and on that account tlie word 
(Khidmut) is employed in the Dewanny Suniiud for a 
Zemindary. 

It was a rule in the times of the ancient emperors, 
that when any of the Zemindars died, their eiFcAs and 
property were fcqucllratcd by ihc govcnuiicnt. After 
which, in confidcration of the rights of long fervice, 
which is incumbent on foverrigns, and elevates the dig* 
nity of .the employer, Sunnuds for the office of Ze-« 
mindary were granted to the children of the deccaied 
Zemindar ; and no other pcrfoii was accepted, hccatife 
the inhabitants could never feel for any iiranger the at- 
tachment and aUcAion which they naturally entertain 
for the famify of theiv Zemindar, and would have been 
affliAcd if any other had been put over them. For thiji 
reafon, the emperors, confidering it as a means of con* 
ciliating the minds of the people, gracioudy fixed and 
confirmed the children of the deceafed Zemindar in the 
office of their fathers and grandfathers, by ilTuing new 
funnuds to transfer the pofl'eiTioti to them. By degrees 
Zemindarics became truly heiitable property, which, 
however, could be transferred by gift or fale from one 
family to another. They could lilcewife.be forfeited to 
the fovereign, by the Zemindar's deviating from his al- 
legiance, negleAing to pay his tribute, or to difeharge 
the duties of his llaiion. 

It is univcrfally known, fays Sir Charles Roiife 
Boughton, that, when the three provinces of Bengal, 

Bahar, and Orifla, were ceded to the Britilh Kafl Indii 
Company, the country was diflributed among the Ze- 
mindars and Talookdars (fee that article in this Vol.), 
who paid a ftipulated revenue, by twelve inilalments, to 
the fovereign power qr its delegates. They affembied 
at the capital in the beginning of every Bengal year 
(commencing in April), in order to complete their fi- 
nal payments, and make up their annual accounts ) to 

' fettle 


(a) This event took place towards the clofe of the lath century. N. B. fignifies fpedfically the tri* 

]>ute 21^ by a conquered country. 



to bechtrged vpoit tueir mrA nJ 
pi^tBsuG^ b^Krioiii ooiM &r ihe porpofe of itjudop^ 
tlitm tomketi«litrd» or thor ooncerat with tbeir 
brnken; to petkion forrnniflioni oaoecount of ftomi* 
4ro«^ti inuodfttiont diftorb^ei, and fuch )i*k« t to 
nuike their reprefcnutiuna of the and occmrcnceft 

of their diftri^a : a&cr all whfdii tliey cnteixd upon the 
colIeAiona of the new year ; of wliich^ however, they 
were not permitted to begin receiving the rents from 
their own farmers, till tliey bad completely clofed the 


the M9c«^ yiir« fo that thqr inf^iyotdSe«kn^ 
elicrdadb upon untMT rtMo,, to make up the aeSele^^ 
of tb<t poftj OW midior proves, we think com* 
ptHely^ m right of the Zemindars to transfer tbeir 
poflefttOBS, either by inheritance to their chtldriA, or, 
with the coofieot of the fovereiga, to other fhmilica ; 
and he afgfies>'ftreouottOy and lucceftfblly againft the 
bad pdicy, as well as injuftice, of interfering with 
thofe rights, as long aa the Zemindars dilebarge the du« 
ties of their feverM ftatioos. 
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